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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3zoBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPEnoJaBaHus Y4eOHOro mpeaMera « XuMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumuu Ja€T MPEACTABICHHE O LENsAX, OOIIEeH CTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeayCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHUHU CIYXKUT OCHOBOM uisi (OPMHPOBAHUS MUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH  JJI1  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHPOBAHHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIesITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CriocoOCTBYyeT (OPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanubple HampaBiieHHs B OOYyYEHHUHM XUMHUU OOECIEUYMBAIOTCA CHEIUPUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYEeCKON XUMUH.

CrpykTypa cojepkaHus NporpaMMbl 10 XUMHUH cPopMHUpOBaHAa HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTABICHUM 00 JIIEKTPOIUTHUYECKOM JHUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOTyYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl TIO XUMHH  CIOCOOCTBYEeT  (HOPMUPOBAHHIO
MIPEACTABIICHNUS] O XUMHUYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJilaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mNpeaMeToB: «OKpyX aromuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3ydYeHMM XUMHUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHMS BAKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IeTH, KaK:

— (opMHpoBaHME MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBlIEHHOCTh OOy4YeHHS HA CHCTEMaTHYeCKoe MpHOOIIeHHE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJlaM NO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— o0ecrieyeHue ycioBUi, CIOCOOCTBYIOUIUX MPUOOPETEHNIO 00YUYaIOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOuie (YHKIUOHAIBHOW M €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaoIlIero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XMMHMH, TPUMEHATh UX IMpPH pPEHIeHUH MNpoOJieM B MOBCEIHEBHOM JKHU3HU U
TPYZIOBOM JIE€SITEIIbHOCTH;

— ¢opMupoBaHHE Yy OOydYarOIIMXCS T'YMAHUCTHUYECKMX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUs CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISl M HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX ISl M3y4YEHUS XHUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 "yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi oJisl XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYeCKUEe U XUMHUUYECKHUE SBJICHUS. XMMHUECKasl peakiuus U €€ MpU3HaKu.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJI€HUE BOCKa, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE Mela C KUCIIOTOMN) SBJICHU, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasimokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pazjioxKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJIEHCTBHE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YCHHUE CIOCOOOB PAa3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuiIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNE OUYHUCTKH MOBAPEHHOMN
COJIM, HAONIOJIEHUE U  ONHWCaHWuE  pe3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MaccChl, CO3JaHUE MOJENEH MOJIEeKYII
(IIapoCTepKHEBBIX ).

BaxxHellne npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BelmecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3NUECKue M XHUMHYECKHE
cBoiictBa (peakuuu TropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyromue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECTICHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSA U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojeicTBre Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHHE O0pa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaibllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalh3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MenaeneeBa. CtpoeHne aroMoB. XHUMHYECKasl CBSA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUi CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpUOAa U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproanvecko CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIMH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COeAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHe 0 XUMHYECKOM paBHOBecuU. DakTopBhl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBINM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiienue YpaBHEHH



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HCMIOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECCKOMN
auccounanuu. KauectBeHHbIe peakini Ha HOHBL. [[oHATHE O TMapOIU3E CONEil.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, MCCIEIOBAHUE AIEKTPOINPOBOJTHOCTH
pacTBOpPOB BEHIECTB, IMpOlleCCa JTUCCOIMALMU KHCIOT, IIEJIOYed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pAcTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTasibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBHE C METaUIaMU, HEMeTa/ulaMH, IIesio4amMu). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlMe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (HU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUUYECKUe CBOMCTBA. OKCHUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W Chenu(puieckne). XHUMUUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs PEaKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyyeHne U npuMeHnenue. Coiu aMMOHMUS,
ux pU3NUEeCcKUe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYeCcKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(uUKalMKM, PACIPOCTpAaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao0albHOrO TMOTEINICHWS KIUMaTa, IapHUKOBBIM
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHE CBOMCTBA,
noJlydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHaUaNIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThl WX TepepaboTku (OEH3WH), UX POJIb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKHM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJYYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmmMe npencrtaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMNE (PU3NUECKHE W XUMHUYECKHE CBOWCTBA
TaJOT€HOB M WX COEJWHEHHH (BO3MOYKHO HCIIOJIb30BAaHHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBaHUS caxapa Ioj| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PEaklMK Ha Cyab(dat-
WOH W HAOJIOJiIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢Gochopa M HUX COCAUHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C ME/IIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTasa, MOJydeHHe, COOMpaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaIbl U UX COCITUHEHUSD.

MeTaJuibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MeHnneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTajmyeckas CBsA3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CIOCcOOBI TIONy4eHHUS MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
sanementoB JI. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIIbI U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B IIpupoe. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXIACHUE B mpuponc. PU3UUECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI M conn kene3a (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLMS, aIFIOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHMUS M OKpPY:KaoUas cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoris npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas TO0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPUAITHI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSI MPOTPAMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIMYHOCTHBIE  PE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYAIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM W
pacIIMpPEHUE OMbITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XHMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAJIbHBIX HOpPMax W NpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE W TOCTYIIKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEeHHMIO M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM M HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js1, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUECKOMY U3YyUEHHUIO ITpodeccuil u TpyJa pas3audHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOM po(eCCUOHATBHON IEATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpEIE;

6) PK0JIOTrHYECKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1€1eCO00pa3HOEe OTHOLIEHHE K NPUPOJe KaK HCTOYHHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
O6e3omacHOoro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEECHUS MTPU padOTE C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOLIMX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJTyYaeMble TIPH MU3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOrO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeTanpenMETHBIX pPE3YyJbTATOB BBIIEISAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIiecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JIPYTHMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUYECKHUE PaCCyXJeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATh B MPOLIECCE TO3HAHMUS TOHATUA (NIPEeIMETHbIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIC TTPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XMMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHUE HCIOJb30BaTh IOCTABJIECHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI Ji1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OMbITa IO IUIAHUPOBAHUWIO, OPTaHHW3allMM M IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpaTh, aHAJU3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (pOPM MPEACTABICHUS, MOJYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE MPUMEHATh Pa3IMYHbIE METOJbI M 3aMpOChl MPU MOUCKE M OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamy,
IpyrumMu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJNb30BaTh W aHAIM3UPOBATH B IIpolecce ydyeOHOU U
UCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3aJaBaThb BOIPOCH (B XOoJ€ Auajiora W (WJIU) IUCKYCCHH) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEACTABIATH  I[OJYYEHHbIE  pe3yJbTaThl  MO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IMPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEIBHO OIPEAENATh LENH JACSITEIBHOCTH, IIaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aITOPUTM JEUCTBUW NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITOJIb30BATh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUH 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00S3aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuiecKkue Uil TpPeAMETHOW o0mact «XUMHS», BUIBI
JNESATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kjiacce npeMeTHbBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUIN:
o PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHX TOHSTHM: aTOM, MOJIEKYJA,
XAMUYECKUU  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJIHAs), BAJECHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJII XUMUYECKOT'O 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCUI, KUCIIOTA,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb OKHUCIICHUS, XHMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU PA3JIOKEHNUS,
peaKiuy 3aMEILCHUs, PEaKIMu OOMEHa, 3K30- M HHIOTCPMHUYECKHUE pPEaKIIHH,
TEIJIOBOM 3(PQeKT peakiuu, sSApO aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYEcKash CBs3b, IMOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PACTBOP, MACCOBAs JOJIS
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
o WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHMX TMOHSATHU U
MIPUMEHATH T MOHITHUSA MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
o UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUSI (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINM;
o OTpEeEeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX,
CTETNICHb OKHCIICHUS DSJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACIEHHOMY KJIacCy CO€AMHEHUHN Mo (GopMyiaMm, BUJI XUMUYECKON
CBsI3U (KOBaJICHTHAsl M MOHHAsI) B HEOPTAaHUUECKUX COCAMHEHUSX;
o packpeiBath cMbIci [lepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  IIOHMMAHHWE  IEPUOJWYECKOM  3aBUCUMOCTM  CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT MX IOJIOKEHUS B llepuoanueckor cucreMe, 3aKOHOB
COXPAaHEHHS] MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4EHHUs, 3aKOHa ABOTrajipo;
o OMHCHIBATh U XapakTepuzoBaTh TabmumuHyto (opmy Ilepuonnueckoit
CUCTEMbl XUMUYECKHX JJIEMEHTOB: pa3iuyaTh MOHATUSA «rjaBHas moiarpymna (A-
rpynmna)» u «mobounas moxarpymnma (b-rpymma)», Maneie u OOJBIITNE TEPUOIBI,
COOTHOCUTH 0003HAUCHHUs, KOTOphie wuMeloTcs B Tadmuie «llepuoamueckas
cucreMa xumudecknx dnemMeHTtoB JI. WM. MeHaeneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
sipa, 00IIIee YMUCIIO0 AIEKTPOHOB U PaCpeIeTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);



o KJIacCU(PUITMPOBATh XUMHUYECKUE DJIEMEHTHhI, HEOPTaHMYECKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCITY ¥ COCTaBy YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 110
TerioBoMy 3G (heKTy);
o XapaKTepu30BaTh (OMUCHIBaTh) OOINIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TIOATBEPXKAas OINHCAHWE TMPUMEPAMU MOJCKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
o IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHMUSI XUMUYECKUX TMPEBPAIICHUNA B Pa3IUYHBIX
YCIIOBHSIX;
o BBIYHUCIISITh OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa Mo ¢opmylie COSIUHEHHUS, MAaCCOBYIO
JIOJII0 BEIIIeCTBa B PAcTBOpPE, MPOBOJUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
peakiuy;
o MPUMEHSATH OCHOBHBIC OIEpAIlii MBICIUTEIBLHON NEITEIbHOCTH — aHAIHN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATU3aIMIO0, KIACCU(UKAILIUIO, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I  M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBIE METObI TTO3HAHUS — HAOIIOACHHE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN);
o CJIeIOBaTh MpaBUjIaM MOJb30BAHUS XUMUYECKON TIOCYZI0M U 1a00paTOpHBIM
00OpyZ0BaHUEM, a TAKKe MPaBUJIaM OOpAIlCHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBITTOJTHCHHUIO JITAOOPATOPHBIX XHMHYECKHX OITBITOB  IIO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEICIEHHON MacCOBOM J0JIEd PAaCTBOPEHHOIO
BEI[ECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE OIKCIEPUMEHTHI  TIO0
pacrio3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCJIOT C TOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xonIty oOydeHus B 9 Kjiacce IpeIMETHBIE PE3yIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
o PaCKphIBaTh CMBICT OCHOBHBIX XHMMHUYECKHUX TOHSATHI: XUMHUYECKHUM
AJIEMEHT, aTOM, MOJIeKYyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BCII[ECTBO, BaJICHTHOCTh, JJICKTPOOTPUIIATCILHOCTh, CTCIEHb  OKHUCIICHUS,
XUMUYECKas PEakius, XUMUYECKas CBSA3b, TEIUIOBOM A((EKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, AICKTPOJUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHYCCKAS
JUCCOTINAITHS, PEAKIIMH HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTUMbBIE ¥ HEOOpAaTUMbBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakmuy, OKHCIHTEIb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTaHOBJICHHE,
alytoTponus, aM(OTEpPHOCTh, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHASI,
MeTaJuIndecKas), KpUCTaJUIMUecKas peniéTka, KOPpPO3Us METAUIOB, CILUIABHI,



CKOPOCTb XHMMYECKOM PEAKLHH, NPEeAeNbHO aomyctumas KoHueHtpaums [IJIK
BEILIECTBA;

o WUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XUMHUYECKHMX TOHATHH H
MPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;

o UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBIEHUSI (POpPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIA;

o ONPENEIIATh BAICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, MIPUHAJJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIACCy COCAMHEHWH 1o (opmyiaM, BHJI XHUMHYECKOW CBs3M (KOBaJieHTHa,
VWOHHAs, METAJUIMYeCKasi) B HEOPraHWYECKUX COEAMHEHUSX, 3aps] HOHA 10
XMUMHUYECKOHN (opMylie, XapaKkTep cpelbl B BOIAHBIX PACTBOPAX HEOPTraHHMUECKHUX
COEIMHEHHM, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

o packpeiBath cMbIci Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHHWE: ONUCHIBATh U XapaKTEpU30BATh TAOIHYHYIO
dopmy Ileproguyeckoil CUCTEMBl XMMUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynmna (b-rpynna)», mansie u
Oonblllie MEpPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMEKTCA B
NEPUOANYECKON TabiuIe, C YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOECHMSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO BJIEKTPOHOB U
pacrpeielieHue UX Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHHI B MpeJenax MajblX IIEpUOIOB
Y TJIABHBIX MOATPYIN C Y4ETOM CTPOECHUS UX aTOMOB;

o KJIaCCU(PUIIMPOBATh XUMHUYECKHUE D3JIEMEHTHl, HEOPraHMYECKHUE BEIleCTBa,
XUMUYECKHE Peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TEeIIOBOMY J(dQeKTy, MO0 U3MEHEHUIO CTENEHEeW OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATH) OOIIME U Cleuu(PUUIecKue XHUMHUYECKHE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEP)KIAs ONUCAHUE IPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIU;

o COCTaBJISITh YPABHEHUS JIEKTPOJIMTUYECKON AUCCOLMAIIMHN KUCIIOT, HIeI0Yei
U COJIei, TIOJIHBIE W COKpAIllEHHbIE YpaBHEHUs peaKIUuid HOHHOTO OOMEHa,
YpaBHEHUSl PEaKIMi, MOATBEPKAAIOUIMX CYUIECTBOBAHUE TE€HETUYECKOM CBSI3U
MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

. pacKpbpIBaTh  CYIIHOCTb  OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUHI
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

o OPOrHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSX;

o BBIYHCIIATh OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMeHTa Mo (opMyJie COEIUHEHHUS, MACCOBYIO



JIOJII0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XUMHUYECKOU
peakiuu;

° coOJI01aTh MpaBWIa MOJIH30BAHUS XUMHUYECKOU TOCYAOU M JIA0OPATOPHBIM
o0opyZ0oBaHUEM, a TAK)Ke MpaBuiIa OOpaIIeHHUs C BEMIECTBAMH B COOTBETCTBUU C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB 10
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U yIIEKUCIIOro Ta3a);
° MPOBOAUTH PEAKIMU, MOJTBEPKIAIOIINE KAYECTBEHHBI COCTaB Pa3IMUHBIX
BEII[ECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUIAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YyYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPAaX HEOPTraHUYECKHUX
BCIIIECTB;

° IMPUMEHATH OCHOBHBIEC OMEPallUi MBICIUTEIbHON AEATCILHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0OOOIIEHUE, CUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJIIEJCTBEHHBIX CBS3€U — JJISI U3yYEHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbIC  METOJbI TO3HAHMS —  HAONIOZIeHHWe, HW3MEpEeHue,
MOJICITUPOBaHUE, IKCIICPUMEHT (pEeaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusi — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK
’ MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemntecTBa 1 xumMmueckue 15 1 bu6nmorexa LIOK
) peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20
Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK
' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonsarue o kucimorax g | bubmuoreka [IOK
) U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | bu6nunorexa LIOK
' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI bubmmorekxa [IOK

2.4 . 11 1
HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Paszgen 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummnueckux 3jemeHToB . U. Menaeneea. Ctpoenne aToMOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu

3.1 Ilepuoauueckuii 3aK0H U 7

but6mmoreka [IOK




3.2

[Tepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XHUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uu¢poBbie)
Kounrpoabnsie IIpakrunuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. BemmecTBo M XUMHYeCKHEe peakuu
11 [ToBTOpEHUE U yriay6ieHne 3HaHUH OCHOBHBIX 5 | bubnnorexa [HOK
) pazziesnoB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
' peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLIHAIIHS. g | | bubnnoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
1 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 | bubnnorexka [JOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepucTUKa XUMHUUECKUX
2.2 sanemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa HOK
' PyIHBL &-€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHEL ASOT, P https://m.edsoo.ru/7£41a636
COCTMHECHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.4 anemMeHTOB [VA-rpynmnsl. Yriepoa u KpeMHHMA 8 1 2 bubmmorexa [IOK
’ 124 ' POAHKP https://m.edsoo.ru/7f41a636
U UX COECMHEHUS
Hroro no pazneny 25

Pasngena 3. MeraJLiibl 4 MX COeIMHEHUA




bubmuorexa [JOK
3.1 | Obmme croficTsa MeTainoB 4 https://m.edsogru/7f41a636
3.2 Baxueiime MeTaibl 1 X COeIUHEHUS 16 ngj;;f;igr?ﬁﬂl%%
Hroro no pazgeny 20
Pasznean 4. Xumus U OKpysKamomas cpeaa
4.1 BemectBa 1 MmaTepuanbl B ®KU3HU YEJIOBEKA 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Kosu4vecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoka KonTpoabubie IlpakTnueckue

n/n Bcero u3ydyeHuss oOpa3oBaTebHbIE

padoThI padoThI
pecypchbl

| [Ipeamer xumun. Ponb XuMuu B KU3HU | 01.09.2025 bu6mmoreka [IOK
yeJjioBeKka. 1ejia U BellecTBa https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK

2 [TonsiTne 0 MeToAaX MO3HAHKS B XUMHH 1 05.09.2025 hitps-//m.cdsoo.ru/fi0d227c
[Ipaktuueckas pabora Ne 1 «IIpasuna

3 paboThI B 1a00paTOPUN U TIPUEMBI | 08.09.2025 bubnnoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
q .

4 HCTBIC BEIIECTBA 1/1 cmecH. CrocoObl | 12.09.2025 bu6mmoreka [JOK
pasneneHus cMeceu https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padota Ne 2 «Pa3nenenue

5 c;[)eceﬁ (Ha @ I/III)VIe € OYUCTKH noIfsa €HHOM 1 15.09.2025 bubmmorexa [OK

prMep P e hitps:/m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK

6 ATOMBI U MOJIEKYJIBI 1 19.09.2025 hitps://m.cdsoo.ru/ff0d2a6e

7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 2092025 bubmuotexa [JOK
XUMHYECKUX BJIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
I1 1 26.09.2025
8 DOCTRIE H CTOMHDIC BEIIECTBA https://m.edsoo.ru/ff0d2a6¢c
bu6mmorexa [IOK
A - 1 29.09.2025
? TOMHO-MOIISKIPHOS yretue https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 03.10.2025  bub6mmoreka [IOK




Xumuueckas hopmyia. BareHTHOCTB
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB

OTHOcHuTeNnbLHAsA aTOMHAas Macca.

https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK

11 06.10.2025
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B 10.10.2025 bubnuorexa [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
K . Moss. M
13 OJIMYECTBO BelecTBa. Mok, MonsipHas 13.10.2025 bubmuoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
o .
14 W3WYECKUE U XUMUYECKHUE SIBIICHUS 17.10.2025 bu6mmoreka [IOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku u YCJIOBI/IﬂvaOTeKaHI/Iﬂ 70.10.2025 bubnuoreka [IOK
XUMHAYECKUX PEaKLun https://m.edsoo.ru/ff0d3al6
3 .
16 AKOH COXPaHEHMS MacChl BEIIECTB 24.10.2025 bubmuorexa [JOK
XHWMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucnenus konuuecTBa, Macchl BENIECTBA 07.11.2025 bu6mmoreka [IOK
10 YPaBHEHUAM XHUMHUYECKUX PEaKLIUi o https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMuuecKkux peakiuii
18 (coe I/IHq::HI/ISIH a3JI0KEHUS 3a1\IZe elims[ 10.11.2025 bubmmorexa LHOK
A P > SAMEHIEHIT, o https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 LOK
noImoTeKa
1 . 14.11.202
? HIHKIOnEAICT O6O6HjeHHe " 025 https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aI1s 3HAHUH
K 6ota Nel
20 OHTpOJIbHAs paboTa 10 TEME 17.11.2025 bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Coctas Bo3nyxa.
21 Kncn}(;xo — DJIEMEHT U MPOCTOE o 21.11.2025 bubmorexa HOK
pol P S https://m.edsoo.ru/ff0d448e
BemectBo. O30H
22 du3nYecKre U XMMUYECKHE CBOMCTBA 24.11.2025 bubmmoreka [{OK




KHCIIopo/ia (peakliui OKUCIICHUS, TOPEHHE).

ITonsaTHE 00 OKCUIAX

CriocoOslI MosTy4eHus KUCIopo/ia B

https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK

23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. 28.11.2025 hitps:/m.cdsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,
24 MOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUU 01.12.2025 bubmmorexa [IOK
P P : o https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIIMIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/I€ql;03 yra CIOCOObI Zro 05.12.2025 bubmmorexa [TOK
P YR, o https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme BuG 10K
nOIMoTeKa
26 «Ilonmyuenue u co?npaHHe KHCJIOPO/Ia, 08.12.2025 hitps-//m.cdsoo.ru/ff0d4ac?
W3YYCHHE €r0 CBOMCTBY
7 Bonopox — anemMeHT u mpocToe BelecTBo. 12.12.2025 bubnuotexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKUE CBOMCTBA 15.12.2005 bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
2 IT 19.12.202
? OIIFTHE O IHETOTAX 1 COIBIX 912.2025 1 iosi/im.edsoo.ru/ff0ds0d
30 Crioco0s! TTOTy4eHusT BOAOPO/Ia B 2122005 bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6 LIOK
nOIMoTeKa
1 I1 26.12.202
3 «[lonysienne 1 cobuparue BOAOPOAa, 0122025 | ips:/im.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N bubnmoreka [JOK
2 M i . A 29.12.202
3 OJISIPHBIN 00BEM ra3oB. 3akoH ABOTaJPO 9 025 hitps-//m.cdsoo.ru/fi0ds42e
33 Beruncnenus o0pEMa, KoIrMdecTBa 12.01.2026 ~ bubnuoreka [JOK




BEI[ECTBA T'a3a 10 er0 H3BECTHOMY
KOJINYECTBY BELIECTBA MK 00BEMY

Brruncienus o05EMOB ra3oB MO

https://m.edsoo.ru/ff0d55a0

bubmuorexa [JOK

34 ypa]iHeHI/IIO peakuuu I:I'a OCHOBE 3aKOHA 16.01.2026 hitps-//m.cdsoo.ru/ff0d5708

00BEMHBIX OTHOIIICHHUH ra30B
. bubnmoreka [JOK

35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI 19.01.2026 hitps://m.cdsoo.ru/ff0d587a
CocraB ocHoBanuit. [1o e 00

36 TaB OCHOBaHUI HSITU 23.01.2026 bu6mmoreka [IOK
UHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbie u

37 HEHACHIIICHHBIE PacTBOPHL. MaccoBas 10Js 26.01.2026 bubmmorexa [TOK

. PacTBOpEL. A e https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
«IIpuroroBiieHrE paCTBOPOB C

18 pur T BII IjH pacTB Up B ) 30.01.2026 bubnuoreka [IOK
OIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
KontponbHas padota No2 o teme

39 |y p 02.02.2026 bubmuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuabpl: cocTaB, Kilaccu(uKaIus, b K

40 g Puican 06.02.2026 Promiorexa IO
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XMUMHUYECKHE CBOMCTBA Bu6 LIOK

nonroTexa

41 09.02.2026
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 9 hitps-//m.cdsoo.ru/f0d664c
OKCHJIOB
O :

42 CHOBaHHUS: COCTaB, KJIacCU(UKAIIHS, 13.02.2026 bubnmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK

4 16.02.202

3 OCHOBaHUM 6.02.2026 https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, 20.02.2026 = butmmoreka [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TosnydyeHne U XUMHUYECKUE CBOWCTBA bubmumorexa [IOK

45 23.02.2026
KHCIOT https://m.edsoo.ru/ffOdfee2

46 Conu (cpeanue): HOMGHKJIaT}:pa, CIIOCOOBI 27.00.2026 bubnunoreka [HOK
IIOJIYYEHUS, XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue

47 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 02.03.2026 bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7¢
COEIMHEHUIN»

r

43 €HETUYECKas CBSI3b MEXKY IfJ'IaccaMI/I 06.03.2026 bubnnorexa [JOK
HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

4 000 i 09.03.2026

9 O060011eHNEe ¥ cUCcTeMaTH3alus 3HaHHUI 9 hitps://m.edsoo.rw/00adoch?
KonTponbnas padorta Ne3 no teme Bu6 10K
nOIMOTeKA
" 13.03.202

50 OCHOBHBIGVI:J'IaCCLI HEOPraHUYECKUX 3.03.2026 hitps-//m.cdsoo.ru/00ad9e 1
COCMHEHMI
[TepBbie MONMBITKH KIacCUPUKAITIT

51 XHMHYECKUX d1eMeHTOB. [loHsTHE O 16.03.2026 bubmorera [JOK

i T https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6mmoreka [JOK
52 cUcTeMa XUMMUYECKuX dnemMeHToB [I. U. 20.03.2026
https://m.edsoo.ru/00ada52c
Menneneena
bubmuoreka [JOK
53 IT 30.03.2026
CPHOJIBL, TPYITIBL, TOATPYITIAT https://m.edsoo.ru/00ada52c
Ctpoenune atomoB. CocTaB aTOMHBIX SITIED.

54 P aep 03.04.2026 bubnmoreka [JOK
H3oTomm! https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEeK aTOMOB b K

55 P P 06.04.2026 DHomorera IO

aneMeHToB llepuoanyeckoii cucremst . H.

https://m.edsoo.ru/00ada6bc




Meunpeneena

XapakTepucTUKa XUMHUYECKOIO JIEMEHTA

b K
56 o ero noJyioxkeHuto B [lepuoanueckoit 10.04.2026 nbsmorexa LO
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menzaeneepa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHS HAYKU I/I“Hpaf(TI/IKI/I i 13.04.2026 bubmumoreka [IOK
MenneneeB — y4€HBIM, ITEJAror U https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBubiil ypok. O0001IEHIE U
58 CI/ICTEMaTI/BE}l’p Hst 3HaHH;III / Becepoccuiickast 17.04.2026 bubmorexa LIOK
. P o https://m.edsoo.ru/00adb33c
poBepouHas paboTa
KonTponbnas pabota Ne4 mo teme BuG 10K
noOInoTeEKa
. X 20.04.202
59 «CTpOGHI/If) aToMa. XUMHYeCKasl CBSI3bY / 0.04.2026 hitps-//m.cdsoo.ru/00adb4g6
Bcepoccuiickas npoepounas pabota
9
60 JIEKTPOOTPULIATEILHOCTh ATOMOB 24.04.2026 bubnnorexka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 HMonnas xumuueckas CBs3b 27.04.2026 hitps://m.cdsoo.rw/00adac34
bu6mmoreka [IOK
2 K 4.05.202
6 OBAJICHTHAs MOJSPHAS. XUMUYECKAsl CBSA3b 04.05.2026 hitps:/m.cdsoo.ru/00adaabs
K b K
63 OBAJICHTHAs HEIOJSIpHAs XUMUYECKas 08.05.2026 nomroreka 1O
CBS3b https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 CreneHb OKHCICHUS 11.05.2026 hitps://m.cdsoo.rw/00adac28
e} -
65 KHCIINTEIbHO-BOCCTAHOBUTEILHBIC 15.05.2026 bu6mmorexa [IOK
peakunu https://m.edsoo.ru/00adb076
66 OKHCIIUTEIN U BOCCTAHOBUTEIN 18.05.2026 bubmmorera [IOK

https://m.edsoo.ru/00adb076




PesepBHbIil ypok. O60011IcHIE 1

. bu6mmoreka [IOK
67 CHCTEMATHU3AIHI 3HAHUH 10 TEME 1 22.05.2026 hitps-//m.edsoo.ru/00ad9ch?
«CtpoeHue aroma. XUMUYECKasl CBSI3b
68 PesepBHBII ypoOK. O6o6£ueHHe u | 2 05.2026 bubmmoreka [JOK
cHUcTEeMaTHu3alusa 3HaHUu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara nudgpoBbie
Nenn/m | Tema ypoka KonrTpoabubie Ilpakruyeckue A p
Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
[Tepuonnueckuii 3akoH. [lepuoanueckas 1
1 cucTeMa XuMu4eckux 3nementoB 1. U 01.09.2025 bubmmorexa [TOK
T T https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 1
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 05.09.2025 bubmorexa HOK
p p T https://m.edsoo.ru/00adb6b6
MEepUOJIOB
Knaccudukanus u HoMeHKIaTypa 1 b K
3 ika P 08.09.2025 Dudmaorexa LLO
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
B €CKOM CBS3 1
4 Wbl XUMUYECKON BSI"I/I U TUIIBI 12.09.2025 bu6nmorexa LIOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o treme 1
5 «IToBTOpEHUe U yriybaeHne 3HaHUH 1 15.09.2025
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccuukanus XuMU4ecKkux peakiuii no 1 bubmmnoreka HOK
6 19.09.2025
pasIuYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU 1 Bu6 110K
nOIMOoTEKA
7 ea .Ilo € 0 TOMOoTre 22.09.2025
peaKtim FUITHE O TOMOTCHHBIX 1 https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsATHE 0 XMMHYECKOM PaBHOBECHH. 1
DaKkTOpPHI, BIUSIIONME HA CKOPOCTh b K
] P ! Jii\ P 26.09.2025 nonmoreka 11O
XUMHAYECKOU PEAKLINU U TIOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 29.09.2025 bubnuoreka [IOK




peaku

Teopus 3NEKTPOIUTUUECKON

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

bubnunorexa LIOK

10 muccouuanui. CUIbHBIE U C1a0bIe 03.10.2025 hitps://m.edsoo.rw/00adcd68

AJIEKTPOJIUTHI
. bubnuorexa [{OK

11 HNounbie ypaBHEHUS peaKkIuid 06.10.2025 hitps://m.edsoo.rw/00add448

XUMHUYECKHE CBOUCTBA KUCJIOT U Bu6 LIOK
HOIMOTEKA
5 % 10.10.202

12 OCHOBaHU B CBeTequeIICTaBJIeHI/II/I 00 0.10.2025 hitps://m.cdsoo.ru/00add5d8
AICKTPOJUTHYECKON JUCCOLMAITIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE

13 NpeACTaBIEHUI 00 DJIEKTPOIUTHYECCKON 13.10.2025 bubmmorexa LOK

best P S https://m.edsoo.ru/00add8b2
IHUCCOLMAIIAN
bubmuoreka [{OK
i 17.10.202
14 [TonsTHe o runponuse comuei 7.10.2025 hitps://m.cdsoo.ru/00addod4
bu6mmoreka IIOK
i 20.10.202

15 O0001IeHre 1 cUCTEMaTH3aus 3HAHUI 0.10.2025 hitps://m.cdsoo.ru/00addd 12

16 [TpakTuueckas padota Ne 1. «Pemenue 24.10.2025 bubnnorexa [JOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonrponsHasg padora Ne2 1o teme

17 <<3J‘ICII()T OJ'II/ITI/Ip‘{eCKaH HccouaIus 07.11.2025 bubmorexa LHOK

P a QLA o https://m.edsoo.ru/00addecO
XHWMHMUYECKUE PEAKIIUU B PACTBOPAX»

13 OO1m1ast XxapaKTepUCTHKA raJIOreHOB. 10.11.2025 bu6muoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XII0pa o https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConsiHas KHCIOTA,

19 XHngeCIiIHS CEOﬁCTBa HOJIyYECHUE 14.11.2025 bubmmorexa TIOK

’ ya ’ T https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
20 [TpakTrueckas padota Ne 2 o Teme 17.11.2005 bubnmnorexa [JOK

«[TonyueHnue CONAHON KUCTOThI, U3yYCHUE

https://m.edsoo.ru/00ade348




€€ CBOICTB»

Breraucnenus 1o YpaBHCHUAM XUMHYCCKUX

. bubnuorexa [{OK
21 peaKuuii, €CJIi OJIMH U3 PEareHTOB JaH B 21.11.2025 hitps://m.cdsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- 24.11.2025 bubnmnoreka HOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxon(p eHue ce 1)21[ H(lzaé C(I)le I/IHeII){I/H‘/’I B 28.11.2025 bubmmorexa [TOK
& p fl o https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI
C ; ; b K
24 €pOBOJIOPOT CTPoeHHe (buznveckue u 01.12.2025 nomoteka 11O
XAMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA 05.12.2025 bubmorexa LIOK
’ o https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHHUs BuG 110K
nonnoTexa
26 i . X 08.12.2025
CEPHOU KHUCIOTBI I/IMI/I‘-IeflKOG https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKpYKaroleil cpeabl
COEJIMHEHUSIMU CEPbI
7 Brraucienne MaccoOBOM JOIX BBIXOJA 12.12.0005 bu6nmorexa LIOK
IIPOAYKTa PEAKLIUNA https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa d1eMEeHTOB V A-
LA
73 rpynmnsl. A30T, pacipoCTpaHEHHE B 15.12.2025 bubmuorexa [JOK
npupoje, Gpu3nuecKrue U XUMUYeCKue https://m.edsoo.ru/00adeeab
CBOMCTBA
A
79 Ml\vmalc, ero pusnuecKkue U XMMUYECKHe 19.12.2025 bu6muoreka [JOK
CBOMCTBA, ITOJIy4€HHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [TpakTrueckas padota Ne 3 o Teme 22.12.2025 bubaumoreka [JOK




«HOJ’Iy‘ICHI/IC aMMHaKka, U3y4CHHEC €TI0

https://m.edsoo.ru/00adf180

CBOWCTB»
A eé €CKHe
31 30THAsI KI/ICJ’IOT%i, duznveckue u 26.12.2025 bubnunorexa LIOK
XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnosb30BaHnE HUTPATOB U CONEN
3 aMMOHUS 13 KaueCTBE MUHEPATbHBIX 79.12.2025 bubmmoreka [JOK
ynoOpeHuii. XMMHYECKOe 3arps3HeHHE https://m.edsoo.ru/00adf518
OKpY’Karolllel cpeibl COEAMHEHUSIMHU a30Ta
®Docop. Oxeun pochopa (V) u
33 (1)00(%)0 pHasI KI/I?JI((l))Ta q)q)lfsn(qez:xne u 12.01.2026 bubmmorexa [IOK
P L o https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOJTyYCHUE
Hcnonb3oBanue pocdaToB B KauecTBe B 10K
nonoTeKa
4 i. 16.01.202
3 MHHepaHBIjBIX ynoOpeHuil. 3arpsa3HeHue 6.01.2026 hitps:/m.cdsoo.r/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yruepoa, pacupocTpaHeHue B IPUPOJIE, 19.01.2026 bubmmnoreka HOK
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA o https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposa, ux GU3nYecKue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHUECKUE b K
36 23012026 Prommorexa O
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoza (IV)
but6mmorekxa [IOK
37 v S 26.01.2026
TOTPHAT KHCTOTA 1 €€ COMH https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme Bu6 110K
nOIMoTeKa
38 "I . 30.01.2026
OIYHCHHE YIIICKHCIOro rasa \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOoOHAT-UOH
[TepBoHavabHBIC TOHATHUS 00 Eu6 OK
39 OpraHUYECKUX BEIIECTBAX KaK O 02.02.2026 nbnmorexa [

COCIMHECHHSX YTIIepo/ia

https://m.edsoo.ru/00ae054¢e




bu6nmmoreka [IOK

40 K 7| 06.02.2026
DEMHHI H €10 COCAMHCEHIA https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue
JKCIIE CHTaN 3a1a4 10 TeMeE
41 i pmvw HTaJIbHBIX 33J1a4 M0 TEM 09.02.2026 bubnuoreka [JOK
«Baxxuelnme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COCIIMTHECHMUSI
KontponbHas padota Ne3 mo teme B 10K
HOInoTeKa
42 B I 13.02.202
«BakneMie HeMeTaibl 1 UX 3.02.2026 hitps//m.cdsoo.ru/00ac0e18
COCIIMHECHMUSI»
OO6m1ast XxapakTepruCTHKa XUMUYECKHUX
9JIEMEHTOB — METAJJIOB. MeTamndyeckas B OK
43 CBSI3b M METAJUIMYECKAsl KpUCTAIIINYECKas 16.02.2026 HPmoTeRa 1
. . https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METaJIJIOB
XHUMHYECKHE CBOMCTBA METAIIJIOB. Eu6 110K
HOIuoTeKa
44 % M 20.02.202
DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHUI 0.02.2026 hitps://m.cdsoo.rw/00ac] 156
METaJJIOB
OO1u11e criocoObl MOTYyYeHHs METALIOB.
CrutaBel. BeraucieHus 1o ypaBHEHUAM b K
45 § yp 23.02.2026 nbmmorexa 1{O
XUMHUYECKHUX PEaKLU, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOoB COEPKUT MPUMECHU
but6mmoreka [IOK
46 11 27.02.2026
OHATHE 0 KOPPO3HH METATLIOB https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47 02.03.2026
[Henourrre MeTais! https://m.edsoo.ru/00ae14b2
bu6nunorexa LIOK
48 O 06.03.2026
KCHIBL H THAPOKCHIIBT HATPHA 1 KAy https://m.edsoo.ru/00ae14b2
€JI0YHO3EeMEIbHBIC METAJJIbI — KaJIbIIUH b K
49 i t 09.03.2026 Promiorexa O

U MarHum

https://m.edsoo.ru/00ael5e8




bu6nmmoreka [IOK

B % 13.03.202
50 aKHEHUIINE COEAUHEHNS KaIbIU 3.03.2026 hitps://m.cdsoo.rw/00ac] 5e8
51 O0001Ienre U CUCTEMATH3AMS SHAHUH 16.03.2026
57 JKécTkocThb BOMIBI H CIIOCOOEI €€ 20.03.2026 bubnunorexa LIOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o Teme Bu6 LIOK
HOIMOTEKA
"Ké é .03.202
53 eCTKOCTL"BOI[BI 1 METOBI e 30.03.2026 hitps://m.cdsoo.rw/00ac | ac8
yCTpaHEHUS
bubnunoreka LIOK
4 i .04.202
> AJTIOMUHHT 03.04.2026 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U 06.04.2026 bubnuoreka [IOK
TUApOKCcUIa https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
K 10.04.202
26 cIes0 0.04.2026 https://m.edsoo.ru/00ac1d86
O II
57 KCH/IbI, THAPOKCUABI U conu xene3a (II) 13.04.2026 bubnuoreka [{OK
u xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIU 3HAHUI 17.04.2026
[IpakTuueckas padora Ne 7. Pemenue
59 SKCHEPUMEHTAILHBIX 3a/1a4 110 TEME 20.04.2026 bubnmnorexa LIOK
P . a o https://m.edsoo.ru/00ae3de8
«BaxkHeIme MeTaIbl 1 UX COETUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKI1M, eCIIM OJUH 13 PEarcHTOB JIaH B
60 5136LII"IFK6 WA CO He )I(I/ITI:'I AMECH ’ 24.04.2026 bubnnorexa [IOK
Aep . p ’ o https://m.edsoo.ru/00ae1750
BrrumncieHnsa MaccoBoil TOIH BEIXOIA
MPOYKTA PEaKIuu
61 O000111eHIE U CUCTEMATH3aIU 3HAHUI 27.04.2026
K 6ota Ned
& OHTpOIIbHAs paboTa 110 TEME 04.05.2026

«Baxxuelinine MeTaIbl U UX COCTUHECHUSY




63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 08.05.2026 bubnmnoreka HOK

JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHUE OKPYkKarolen 1 11.05.2026 bubmmoreka [JOK

cpensl https://m.edsoo.ru/00ae4270
65 Ponp XxumMuM B pelIeHnN 9KOJIOTHYECKHUX 1 15.05.2026 bubnuoreka [JOK

pooem https://m.edsoo.ru/00ae4270
66 PesepBHbII ypoK. O606\I:I_ICHI/IG u 1 18.05.2026 bubnuoreka [IOK

cUcTeMarul3anus 3HaHun https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6o6iueHI/Ie u 1 22.05.2026 Bbu6moteka [JOK

cUcTeMaTu3alusa 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHblIil ypok. O606?ICHH€ u 1 22.05.2026 bubnuorexa [IOK

CHCTEeMaTu3aLus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'0O 00111er0 00pa3oBaHus
pe3yiabTara
1 ITo Teme: «IlepBoHaYanbHbIE XUMUYECKHUE TOHITHSI
PacKpBIBaTh CMBICI OCHOBHBIX XWMHUYECKUX TOHSATHUH: aTOM, MOJIEKYIIa,
XUMHUYECKHM 3JEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh
(omHOpOIHAS U HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAsI aTOMHAas U
MOJIGKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHas Macca,
1.1 MaccoBasi 0N XUMUYECKOTO 3JIE€MEHTa B COSAMHEHHH, MOJSPHBIA O0BEM,
XUMHYECKasi peakuus, KiIacCHU(pUKamus peakiuii: peakuud COCTUHCHUS,
peaKIMK PA3JIOKEHUs, PEaKIUW 3aMeIleHHs, pPeakIuu OOMEHa, JK30- U
SHIOTEPMHUYECKHUE PEaKINH, TeIUIOBON 3 (EKT peakuuu, pacTBOp, MacCOBas
JIOJISI BeIllecTBa (MPOIEHTHAs KOHIIEHTPAIKs) B PaCTBOPE
12 WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX ~XHMHYECKUX TIOHATUH U
' MIPUMEHSITh OTH IOHSATHUS TIPY OIMMMCAHUH BEIIECTB U UX MPEBPAICHUIN
13 UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JJIsi COCTaBJICHHs (pOpMys BEeUIeCTB
' U ypaBHEHUI XUMUYECKUX PEaKIuit
L4 PacKpBIBaTh CMBICTT 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA
' cocTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUSs, 3aKOHa ABOTaIpo
1.5 OTIpEeIeNATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSTUHEHHSIX
L6 KJIacCu(UIUPOBaTh XWMHUYECKHE peakiuu (M0 YHCIy ©  COCTaBy
' YUYacTBYIOUIMX B peaKkIMH BELIECTB, 110 TEMI0BOMY 3 deKxTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
13 BBIUUCIIATH MACCOBYIO JIONIO XUMMYECKOIO »JJIeMeHTa 1o (opmyse
' COEIMHEHNH,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
110 OPUMEHATh €CTECTBEHHOHAayYHbIE METOAbl IIO3HAHUS — HaOIIOJCHHUE,
’ U3MEpEeHUEe, MOJICIMPOBAHUE, HIKCIIEPUMEHT (peabHbIA 1 MBICTICHHBIH )
2 [To Teme: «BakHelme npeACcTaBUTEIN HEOPTAHUIECKHUX BEIIECTBY
21 PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSATHHA: OKCHI, KHCIIOTa,
' OCHOBaHHE, COJIb
5 ONpeneNiaTh TMPUHAUIEKHOCTh BEUIECTB K  ONpPENeNEHHOMY  Kiaccy
' COeIMHEHHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapakTepu30BaTh (ONMUCBIBATh) OOIIME XMMHUYECKHE CBOICTBAa BEIIECTB
24 pa3IMYHBIX KJIACCOB, MOJTBEPXKIAasi ONMUCAHHE MPUMEpPaMH MOJEKYJISIPHBIX

YpaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI




2.5

MMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX KAa4CCTBCHHOI'O
CcoCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKHUX npeBpameHHﬁ B
Pa3INIHBIX YCIIOBHUAX

2.6

2.7

CJIEZIOBATh MpaBUJIaM IOJIb30BAaHUS XMMHUYECKON MOCYA0H U 1a00paTOpPHBIM
o0OpyloBaHMEM, a TakXKe MpaBWwIaM oOOpalleHUus C BEIEeCTBaMH B
COOTBETCTBUM C HHCTPYKIHMSMH TIO  BBIIOJHEHHIO  J1a0OPATOPHBIX
XMMHYECKUX OMBITOB 110 MOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOAA), MPUTOTOBJICHHIO PACTBOPOB C ONpPENEIEHHOM
MaccoBOHM J0ell pacTBOPEHHOTO BEINECTBA, IIAHUPOBATH M HPOBOAUTH
XMMHUYECKHE HKCIIEPUMEHTHI TI0 PACIO3HABAHHIO PACTBOPOB MIENOYEH U
KHCJIOT C MIOMOUIbIO WHAWKATOPOB (JIaKMyc, (eHON(pTaTenH, METHIOPAHK H
Apyrue)

IPOBOANUTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOM peakuu

ITo Teme: «llepuoauyecknii 3akoH u lleproauyeckas cucreMa XUMHYECKUX
anemenToB JI. WM. MenneneeBa. CrtpoeHne aToMoB. XUMHUYECKAsl CBSI3b.
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

pPacKphIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX TOHSATHH: SApO aroma,
AIIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTallb, PaJuyCc aromMa, XUMUYecKas
CBSI3b, OJIIpHAast u HENoJspHas KOBaJICHTHAsI CBSI3b,
AJIEKTPOOTPHULIATEILHOCTh, MOHHAs CBS3b, WOH, KaTHOH, AHWOH, CTENEHb
OKHCJIEHUS

3.2

33
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KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECKHUEC DJICMCHTBI

ONHUCBHIBATh M XapakTepu3oBaTh TabnuuHyio Gopmy Ilepuoanueckoit
CHCTEMBI XUMHUECKUX JIEMEHTOB: Pa3JIn4yaTh MOHATHUS «TJIAaBHAs MOATpyHIa
(Arpynma)» u «mobouHas noarpynna (brpymmna)», «Manbie» U «OOJbIIHE»
HEepUOJIbI

packpsiBaTh  cMmbicn  [lepuommueckoro 3akoHa J[.MI. MenneneeBa:
JIEMOHCTPUPOBAaTh IOHMMAaHUE MEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB
XMMUYECKHX 3JIEMEHTOB OT UX nojoxkeHus B [lepuonuueckoii cucreme

3.5

COOTHOCUTH 00O3HAYEHUs, KOTOpble nMeroTcs B Tabnuue «llepuoauueckas
cucremMa xuMHuueckux dneMmeHTtoB JI.M. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTECPUCTUKAMH CTPOCHHA aTOMOB XHWMHYCCKUX JJICMCHTOB (COCTaB n
3apsi  anapa, oOmiee 4YHCIIO DSJIEKTPOHOB M paclpeiefieHHe WX 10
AIIEKTPOHHBIM CJIOSIM)

3.6

3.7

OnpeACIATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 6HHapHLIX COCINHCHUAX

OnpeaAcCiIATb BHUJ XUMHUYECKOH  CBS3U (KOB&J’ICHTHaﬂ u I/IOHHaH) B
HCOPTaHNUYCCKUX COCAUHCHUAX




9 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

1.1

ITo Teme: «BGH_IGCTBO U XUMHYCCKad pCakuusi»

packpbpIBaTh  CMBICI  OCHOBHBIX XMMHMYECKUX IOHSTHUH:  pacTBOD,
JJEKTPOJIUTBI,  HEIEKTPOJIMTHI,  JJIEKTPOJIUTHYECKAs  JUCCOLMAALIMA,
peaKiuu HMOHHOrO OOMEHa, KaTalu3arop, XHUMHUYECKOE pPaBHOBECHE,
oOpaTuMble U HEOOpPATUMBIC PEAKIUU, OKUCIUTEIHHOBOCCTAHOBHUTEIHHBIC
peakuuy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHE U BOCCTaHOBIICHMUE,
ajtoTponwusi, aMm(pOTEPHOCTh, XMUMHUYECKas CBSI3b (KOBAJICHTHAs, WOHHA,
MeTaJlJIM4ecKas), KpUCTaJuIMuecKas  peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKOH peaKuuu

1.2

1.3

1.4

HIUIIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBLIX XHWUMHYCCKUX MOHATHH |
MIPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHleHI/Iﬁ

COCTaBJIATh  YPAaBHEHUS  3JEKTPOJUTUYECKOM  TUCCOLMALUMU  KHCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPALEHHBIE YPAaBHEHHUs PEAKIM NOHHOIO
oOMeHa

PaCKpPbLIBATb CYHIHOCTDb OKHUCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

2.1

2.2

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo Temam: «Hemeramnsl M HUX COEOUHEHHS» M «MeTauibl U HX
COCOAUHCHUSA

XapaKTCpPU30BaTh (OHI/ICLIBaTL) 06H_[I/Ie )51 CHCI_[I/I(I)I/I‘-ICCKI/IG XHUMHWYCCKUC
CBOMCTBA NPpOCTBIX U CJIOKHBIX BCIICCTB, TMOATBEPKAAA OIMCAHUC
npuMepamMn MOJICKYIISIDHBIX W HWOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHX
XHUMHUYCCKUX peaKHI/Iﬁ

COCTaBJIATb YpPaBHCHUIA peaKHI/IfI, MOATBCPKAAIOIMINX CYHICCTBOBAHUEC
TeHETHUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAHHS XHWMHUYECKUX IMPEBPALICEHU B Pa3IMYHBIX
YCIIOBHSIX

CJIeZIOBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOH MOCYA0H 1 1a00paTOPHBIM
o0OpyJIOBaHMEM, a TaKKe IMpaBUiaM OOpalleHHus C BeleCTBAMU B
COOTBETCTBUU (¢ HUHCTPYKIUAMU 110 BBITTOJIHEHHU O J'Ia60paT0pHBIX
XUMHYECKHX OIBITOB TI0 TIOJTYYCHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMHaKa 1 yTIeKuciIoro rasa)

MPOBOJUTH PEAKLIUH, TOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAaB Pa3IMUHBIX
BEIIECTB: pACIO3HABaTh OMNBITHBIM MYyTEM XJIOpUI-, OpOMHUI, HOIHL,
kapooHat, ¢ocdar, cunaMkaT, cyiabhaT, TUAPOKCUANOHBI, KaTHOHBI
aMMOHHS, HMOHBI HW3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOIHBIX
pPacTBOpax HEOPraHWYECKUX BEIIECTB




ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

3.2

pacKkpbIBaTh CMbICI OCHOBHBIX xuMHuueckux moHatuil: [1JIK Bemectna;
KOPPO3Usi METANIOB

IPUMEHATh OCHOBHBIE OIEPALIUM MBICIUTEILHON ESTEIbHOCTU — aHAIU3 U
CHHTE3, CpaBHEHUE, 000011IeHNe, CUCTEMAaTU3allHI0, BBISIBJIEHUE TPUUMHHO-
CJIEZICTBEHHBIX CBSI3€M — JJIs1 M3Y4YEHUs CBOWCTB BELIECTB U XMMHUYECKHX
peaKkluMii; ecTeCTBEHHOHAy4Hble METOAbl IO3HaHUS — HaOIIoIeHHe,
U3MEpPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBII )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox
1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

1.2

1.3

IIpenmer xumuu. Posib XMMUK B )KM3HU YelOBeKa. XUMUS B CUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIECTB. ATrperaTHOE COCTOSIHUE BEIIECTB
ITonsTHe o MeTojax Mo3HAaHUA B XUMHMM. UncThle BemecTBa U cMecu. CIocoObl
paszeieHust cMecen

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHTbl. CUMBOJIbI XUMUYECKUX JIEMEHTOB.
IIpocTeie u clnoxkHbIE BeleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckasi ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX OJIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs
MOJIEKYJIApHas Macca. MaccoBast 10JI1 XMMUYECKOIO JJIEMEHTA B COCUHCHUH

1.5

1.6

1.7

KonuuectBo BemectBa. Mosb. ModisspHas Macca. B3auMoCBsi3b KOJIMYECTBA, MacChl
U YHcla CTPYKTYPHBIX €IMHHMIl BemecTBa. Pacy€rel mo ¢opmynaM XUMHUYECKUX
COEIMHEHUN

Ou3nYecKue U XMMHUECKHE SIBICHUA. XUMUYECKash peakius U e€ mMpu3HaKku. 3aKOH
COXpaHEHMsSI MacChl BEIIECTB. XHUMHUYeCKHe ypaBHeHusa. Kiaccudukanus
XUMHUYECKHUX PEAKIHi (COeTUHEHUS, pa3TIOKEHUs, 3aMeIlleHus, OOMeHa)

XUMHUUECKUH SKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYIOH, ¢ IMpaBHIaMH
paboTel B Jyaboparopu W npuéMaMu  oOpamieHuss ¢ Jab0paTOPHBIM
o0opynoBaHUEM, U3y4yeHHE M ONucaHhe (UIUUYECKUX CBOWCTB  00pa3loB
HEOpPraHMYeCKUX BeLIeCcTB, HaOrofeHue (U3MUECKuX (IUIaBJIEHHE BOCKA, TasHHE
JbJ1a, paCTHpPAHKE caxapa B CTYIKE, KUIIEHUE M KOHJICHCAIUS BOJIBI) U XUMHUYECKUX
(ropeHre cBeuYHM, MPOKAIMBAHWE MEIHON IPOBOJIOKH, B3aWMOJICHCTBHE Mejia C
KHACIOTON) SIBJICHWH, HAONIONEHNE W ONUCAHWE MPHU3HAKOB IPOTEKAHUS
XUMHUYECKHX peakIUi (pa3yioKeHHe caxapa, B3aUMOJIEHCTBUE CEPHOM KHCIIOTHI C
xjopunoMm Oapus, pasnoxenue ruapoxkcuna wmenu(ll) npu  HarpeBanuw,
B3auMoJieiicTBue jkene3a ¢ pactBopoM coimu mMeau(Il), usyuenuwe cmocoGoB
pa3zieneHuss cmeceil (C TOMOIIbIO MAarHuTa, (UIBTPOBAaHUE, BbIMAPHBAHUE,
TUCTWIIALMS, XpomaTtorpagusi), NpPOBEIEHHE OUYUCTKH IOBapeHHOM COJH,
HaOJIOICHUE U ONHUCAHWE PE3yJIbTaTOB IMPOBEJCHMS OIbITA, WIUIIOCTPUPYIOIIETO
3aKOH COXPaHEHUs MacChl, CO3/IaHUE MOJIeIe MOJIEeKYJI (LIapOCTEPKHEBBIX )

Baxueiiiine MNpEACTABUTCIIN HCOPTaHUYCCKUX BCIICCTB

2.1

Bo3gyx — cmeck rasos. CocraB Bo3ayxa. Kucimopony — asemMeHT M mpocrtoe
BenlecTBo. HaxokneHue kuciopoga B mpupoae, (pusmuyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunpl. [Ilpumenenue kucinopona. CrocoObl
NOJY4YEeHUs KHCIOpoJa B JIa0OpaTOpud U NPOMBIIUIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoae. O30H — ammoTponHast MoAU(pUKAIMS KHCIOPOoaa

22

TennoBoit 3Gp(HEKT XUMUYIECKON peaKIui, TEPMOXUMHUCCKUE YPaBHEHHUS, dK30- U
SHIOTEPMHUUYECKUE peaKIUH. TOMIMBO: Yroib U MeTaH. 3arpsi3HEHUE BO3AYyXa,




yCUJICHHE TapHUKOBOTO 3((ekTa, pazpyiieHne 030HOBOTO €05

23

24

Bonopon — snemMeHT u mpoctoe BemiecTBO. HaxokneHue Bomopona B IpUPOJIE,
du3nyUecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI TIomydeHust. KHCIOTh 1
CoIn

Monsipablii 00BEM razoB. PacuéTel o XUMHUYECKUM YpPaBHEHHSIM

2.5

®dusnueckue cBolicTBa BoJbl. Boja kak pactBopurens. PactBopsl. Hacelennsie u
HEHACBIIICHHbIE pacTBOpBL. PacTBOpMMOCTh BemiecTB B Boae. MaccoBas A0
BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOWCTBA BoAbl. OcHOBaHuA. Poib pacTBOpoB
B IIPUPOAE M B JKHU3HHU 4YesloBeKa. KpyroBopoT BOAbl B NpUpOJE. 3arpsA3HEHHE
IPUPOAHBIX BoA. OXpaHa ¥ OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccudpukanus Heopranwdeckux coequHeHuit. Okxkcunbl.  Kiaccudukanus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIC, KHCJIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasywomue. Homenknatypa oxcuaoB. @Du3nMdeckue U XUMHYECKHE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

OcHoBanwms. Knaccudukanuss oCHOBaHHMN: IIEIOYM U HEPACTBOPHMBIC OCHOBAHHSI.
Homenkiarypa ocHoBanuil. ®@U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
ITomyyenue ocHOBaHUI

2.8

2.9

Kucnotel. Knaccuduxamus xuciaor. Homenkmarypa kucinor. Dusndeckue Hu
XAMHUYECKHE CBOMcTBA KucioT. Psan aktuBHocTH MeTauioB H.H. bBexerosa.
[Tonyuyenune kucior

Comu. HowmeHnknatypa cosieii. ®Pusnueckue M XHMHUYECKHUE CBOMCTBA COJIEH.
ITony4yenue coiuen

2.10

TI'enermueckas cBI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

2.11

XUMHYECKUH SKCTIEPUMEHT: KAYECTBEHHOE ONPEEICHUE COIepKaHUS KUCIOPO/Ia B
BO3JlyX€, MOJy4eHHEe, COOMpaHue, paclio3HaBaHUE U U3yUYECHHUE CBOMCTB KUCIOPO/a,
HaOJI0/ICHUE B3aMMOJICUCTBHSI BEIIECTB C KMUCJIOPOJIOM M YCIOBHUS BOBHUKHOBEHUS
W TpeKpaileHus TopeHus (moxkapa), O3HaKOMJIEHHE C oOpa3liaMH OKCHUIOB WU
OTMHMCaHWE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHWe, pacClO3HABAaHUE W U3y4YEHUE
CBOICTB Bomopoda (ropeHue), B3aumojeilicTBue Bojopona ¢ okcugom wmenu(Il)
(BO3MOXHO HCIOJB30BaHUE BUICOMATEpUATIOB), HAOMIOJEHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJb, HUCCIIEJOBaHME OCOOEHHOCTEW pacTBOPEHHUS BEIIECTB C
pa3IMYHON  PACTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C  OMNpEACIEHHOU
MacCOBOM J10J1€l pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOJABI C METAJJIaMU
(matpuem ®  KanblieM) (BO3MOXKHO  HCITOJIb30BaHHUE  BHJICOMATEPHAIIOB),
OTpeNieJIEHNe PACTBOPOB KHUCIOT M MIEJNOYed C TOMOIIbI0 HWHIUKATOPOB,
HCCJIEIOBAaHUE OOpa3IOB HEOPTraHWYECKHWX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIO/ICHUE W3MEHEHUs OKPACKH MHIUKATOPOB B PACTBOpPAX KHUCIIOT M IIEJIOYEH,
u3ydeHue B3anmoeiicteus okcuna meau(1l) ¢ pactBopoM cepHOI KUCTOTHI, KUCIOT
C METaJlJlaM{, PEeaKUui HeHWTpalu3aluu, MNOJy4YeHHEe HEePaCTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHWE OJHOTO MeTajyla JpyrdM W3  pacTBOpa COJHM, pEIIeHue
AKCIIEPUMEHTANIBHBIX 3a/lad 1Mo TeMme «BakHellne KiIacchl HEOpPraHUYeCcKHX
COCIUHEHUI)




[Iepnonnueckuit 3axoH u Ilepuoanueckas cucteMa XUMHUYECKUX dieMeHToB [[.1.
MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU

3.1

[TepBble TOMBITKH KIacCU(PUKAMH XUMUYECKUX 3yIeMeHTOB. [loHATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILIECJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaJIbl, TaJOrEHBI,
UHEpPTHBIE Ta3bl). ODJEMEHTHl, KOTOpble OOpa3yloT aM(pOTEepHbIE OKCHIBl H
TUAPOKCHUIBI

3.2

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema Xxumudeckux siemeHToB [[.H.
MengeneeBa. Koporkonepuognas u jymmHHONepuoaHas (opmbl [lepuonndeckoii
cucreMbl xumudeckux onemeHToB .M. Menneneesa. Ilepuoasl u  rpymnmsl.
Pu3N4eCKU CMBICII IOPSIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI 3JIEMEHTA

33

3.4

3.5

3.6

Crpoenne aromoB. CocraB aTroMmHbIX saep. M3oronsl. Onexkrtponsl. CrpoeHue
DIIEKTPOHHBIX ~ 000JI0ueK aTOMOB  MepBbIX 20 XMMHYECKHX  DJIEMEHTOB
Ilepnonnueckorn cucremsl [[.J1I. Menneneea. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA MO ero noyuoxenuto B [lepnoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH U3MEHEHHUsl pajJdyca AarOMOB XMUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TpyNHIaM M nepuojam. 3HaueHue
ITepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB JJISI
pa3BuTHA Hayku U npakTuku. .M. MenaeneeB — yu€Hbli U rpakx 1aHUH

Xumuyeckass cBsi3b. KoBaneHTHas  (mosispHass W HEMOJSpHAas)  CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX IeMEHTOB. MloHHAas CBSI3b

Crenenp oxwuciacHus. OKHCIUTEIHFHOBOCCTAHOBUTEIIHHEIC pCeaKkunu. HpOHCCCI)I
OKHUCJICHHUS B BOCCTaHOBICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

3.7

XYUMHYECKUH SKCIEPUMEHT: U3ydeHue 00pa3I0B BEIIECTB METAJIJIOB U HEMETAIIJIOB,
B3aUMOJICVCTBHE THJAPOKCHJIA IIMHKAa C pacTBOpaMM KHCIOT U IIEJIOYEeH,
IIPOBE/ICHHE OIBITOB, WJUTIOCTPUPYIOIINX IpUMEPBI OKHUCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHUE, peakiuy pa3ioKeHUs, COSTUHEHMS])

9 KIIACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
BemectBo u xumunueckas peakuus. [lopropenue

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucrteMa XUMHUYECKHX 3yeMeHToB J[.M.
MengeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHMHM CBOMCTB
XUMUYECKHUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KAJIMs, KAIBLMA U UX COCAUHEHUN
B COOTBETCTBUH C IIOJIOKEHHUEM JJIEMEHTOB B Ilepuonnueckon cucreMe U CTpOEHUEM
UX aTOMOB

CTpoeHue BEemeCTBA: BHbl XUMMUYECKOW CBSI3H. THUIIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEWETKH W BUIA
XUMHYECKOW cBsi3u. Kiaccudukaius ¥ HOMEHKIATypa HEOPraHWYEeCKHX BEIIeCTB
(MexxyHapoaHas U TpUBHAIbHAs ). XUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSALIUXCS K
pa3JIMYHBIM  KJIacCaM  HEOPraHMYECKUX COCIMHEHUW, TEHETUYEeCKas  CBA3b




HCOPTaHNUYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUYECKUX peakiUil M0 pa3lIu4yHbIM MpU3HAKaM (I10 4YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKUHUW BEIIECTB, IO TemioBoMy 3ddekry, 1o
U3MEHEHHIO CTETEeHEH OKHMCIIEHUS XMMHYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- M SHIOTEPMUYECKHUE PEaKIMH, TEPMOXUMHYECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu

1.4

1.5

1.6

1.7

[TonsitTue 00 o0OpaTUMBIX U HEOOpaTHUMbIX XHMMHUYECKUX peakuusx. [lonstue o
TOMOT€HHBIX M TETEPOTreHHBbIX peakuusx. [loHATHE O XUMHUYECKOM pPaBHOBECHUHU.
@akTophl, BIMSIOIIME HA CKOPOCTb XMMHMUYECKONM pEaKUuu U I0JI0KEHHE
XUMHUYECKOI'O PABHOBECHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC p€akuuu, BHCKTpOHHBIﬁ 0aJaHC OKUCIUTENILHO-
BOCCTaHOBHUTEIBbHOU pC€aKuuu. Cocrasiienne ypaBHeHI/Iﬁ OKHUCJIHUTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ C UCITIOJIb30BAHUCM MCTOAA 3JICKTPOHHOI'O OajnaHca

Teopust 2IEKTPOIUTHUECKOM JUCCOLMALMU. OJIEKTPOJIUTBI M  HEIIEKTPOJIUTHI.
Karnonsl, aHumoHbl. MeXaHuU3M JAHMCCOLMALIMMA BELIECTB C Pa3jIMYHBIMM BUIAMU
xumuyeckoi cBsi3u. CreneHp auccounanuu. CuiibHble M Ci1a0ble 3JEKTPOJUTHI.
Peakiun noHHOro oOMeHa. YcIoBHUS MpPOTEKaHHUsS peakIMid HOHHOro oOMeHa,
IOJIHBIE M COKpallléHHblE HOHHBbIE ypaBHeHUs peakuuil. CBoiicTBa KHUCIIOT,
OCHOBAHHU M COJICH B CBETE MPEICTABICHUH 00 3JIEKTPOIUTHIECKON TUCCOIMAIINN.
KauectBenHnsble peakuiuu Ha HOHBL. [IoHsATHE O TMApOIIH3E CONEn

XUMHUUECKUH IKCIIEPUMEHT: 03HAKOMJICHHUE C MOJIEIIIMU KPUCTAININYECKUX PEIIETOK
HEOpPraHMYECKUX BEIIECTB — METAJNIOB U HEMETAIIJIOB (rpadura U ammasa), CII0KHBIX
BEIECTB (XJOpHAA HATpHsl); MCCIEAOBAHHWE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu oT BO3JCHCTBUS pa3IMYHbIX (hakTopoB; UCCIICIOBaHHE
JIEKTPOIPOBOJHOCTH PAcCTBOPOB  BELIECTB, MpoIecca JAUCCOLUALMHU  KHUCIOT,
niesoue M cosied (BO3MOXKHO HCIIOJIb30BAaHHWE BUJIEOMATEPHANIOB); IPOBEICHUE
OTBITOB, WJUIIOCTPUPYIOUIMX TNPU3HAKU TNPOTEKAHUS peakluil HMOHHOro oOMeHa
(oOpa3oBaHuMe ocaaka, BbIEJIEHHME Ta3a, oOpa3oBaHUE BOJbl);  OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPHI  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUM
(ropeHue, peakIMM pa3IOXKEeHHs, COEIMHEHMs); paclo3HaBaHUE HEOPraHMYECKUX
BEUIECTB C  IIOMOUIbIO  KA4yeCTBEHHBIX peakUuid Ha  HOHBI,  pELICHHE
9KCIIEPUMEHTAJIBHBIX 3a7a4

Hemetamne! u ux coeauHeHUs

2.1
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O6mas xapaktepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
crenieHn okucieHusa. CTpoeHne M (U3MUECKHE CBOWCTBAa MPOCTHIX BEIIECTB —
rajoreHoB. XHMHYECKHE CBOHCTBA Ha TMpUMepe xJjopa (B3aUMOJEHCTBHE C
MeTajulaMH, HeMeTaulaMu, Iueiaodamu). Xioposogopoa. ConsiHasg —KHCIOTa,
XUMHYECKHE  CBOMCTBA, IIOJNy4YeHHe, IpuMmeHeHue. JleiictBue xjopa W
XJIOPOBOAOPOJA Ha OPTaHM3M YelloBeKa. BaxkHelIne XJI0puabl U UX HaX0XKJIEHUE B
pupoe

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OcoOeHHOCTH CTPOSHHs aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHHe M (PuU3MUECKHe CBOMCTBA IMPOCTBIX
BEIIECTB — KHUCJIOPOAA U Cepbl. AIJIOTPONHBbIE MOAM(DUKALMU KUCIOPOJA U CEpHI.
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Xumuueckue cBoicTBa cepbl. CepoBOIOpOI, CTpOEHUE, (HPU3UYECKHE U XUMHUECKUE
cBorcTBa. OKCUBI CEphl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHast KUCIIOTa,
duznyecKkue 1 XMMUYECKHe CBOMCTBA (00IIMe KaK MpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIUH, JIeKAIIMe B OCHOBE IPOMBIIICHHOTO
crioco0a TMojaydeHuss cepHOM KucioThl. Ilpumenenue. Coau CEpHOM KHCIIOTHI,
KaueCTBEHHAsI peakiusi Ha cynbdar-uoH. HaxoxaeHue cepsl M e€ COCIUHECHUU B
npupoje. XUMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpelbl COCIMHEHUSAMHU Cepbl
(KUCIIOTHBIC ~ JTOKIIM, 3arpsi3HEHUWE BO3JIyXa © BOJOEMOB), CIIOCOOBI  €ro
IIPEAOTBPALLECHUS

OO6mas xapakrepucTtuka 3meMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIIEHUS. A30T, paCIpOCTpaHEHUE B MPHUPOJIE, PU3UIECKUE
U XUMHUYEcKue cBorcTBa. KpyroBopot a3ora B mpupojae. AMMHUAK, €ro GU3NIECKUe U
XUMHYECKHE CBOWCTBA, MOJMydeHNE U puMeHeHne. Conu aMMOHHUS, NX (U3NIECKue
U XMMHUYECKHE CBOMCTBa, npuMeHeHue. KauecTBeHHas peakuysi Ha HOHbl aMMOHHMSI.
A3OTHas KUCIIOTa, e€ moimyyeHue, Gu3nueckKue U XUMUYecKue CBOICTBa (o0Iue Kak
MpEeCTaBUTEN Kilacca KUCIOT U crneruduueckue). Mcmnonb3oBaHue HUTPATOB H
coJiell aMMOHHUS B KaueCTBE MHHEPAIbHBIX YAOOpeHUN. XUMHUYECKOe 3arps3HeHHe
OKpYXKarolled cpelbl COSAMHEHHSIMH a30Ta (KUCJIOTHBIC MJOXKAM, 3arpsa3HEHHE
BO3/yXa, IOYBBI U BOJJOEMOB)

®dochop, amrorpornuble Momudukanuu Gocdopa, ¢GU3MUECKHE U XUMHYECCKHE
cBoiictBa. Oxcup docdopa(V) u dbocdopHas KUCIOTa, PUINIECKUE U XUMHUUECKHE
cBoiicTBa, moxydyeHue. lcmonpzoBanue GochaToB B KauecTBE MHMHEPAIbHBIX
ynoopeHuit

2.5

O6mmas xapakrepucTtrka 31eMeHToB IVA-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCIEHHs. YTJIepoAd, aUIOTPONHblE MOIU(PHUKAINH,
pacrpocTpaHeHue B MpHpoje, (pU3MUeCKue M XUMHUYECKHE CBOMCTBA. AJCOpOIus.
KpyroBopor yriepoga B mnpupope. Oxcuzael yriaepojga, HUX (QHU3HMUECKUE HU
XUMHYECKHE CBOWCTBA, JEMCTBUE HA )KMBBIE OPTaHU3MBI, [I0JIYyYEHHE U IIPUMEHEHUE.
Dxoyiorudeckue TMpoOJemMbl, CBsi3aHHBIe ¢ okcuaoMm yraepona(IV); rumoresa
100aTBHOTO TOTEIUICHHS KIIMMaTa; MapHUKOBBIN 3 (deKT. YToapHas KuciaoTa u eé
comu, UX (U3NYECKHe M XHUMUYECKHE CBOMCTBa, IOJYyYE€HHE U IPUMEHEHHE.
KauectBenHnast peakuusi Ha kapOoHaT-uOHBL. Mcronb3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE

2.6

HepBOHa'-IaJ'II)HI)Ie moHaTust o0 OpPraHM4Y€CKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, STaHOJI, TIUIEPUH, YKCYCHasl KUCIIOTA).
Hx cocTaB 1 XUMHYeCKOe CTPOCHHUC. ITousiTrie 0 OMOIOTHYECKH BaKHBIX BCIIECCTBAX:
KUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B JKU3HM 4eJoBeka. MatepuanabHoe
€MHCTBO OPraHMYECKNUX U HEOPTraHUYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢usnueckne m XMMHYECKHE CBOWCTBA, MOJIyY€HHUE U NPUMEHEHHE.
Coenunenus kpeMHusi B npupoje. O6mue npencraBieHus 06 okcuae kpeMHus(1V)
U KpeMHueBoil kuciore. CHUIMKaThl, MX HCIOJb30BaHHWE B OBITY, MEIUIIMHE,
MPOMBIIIIEHHOCTH. BakHeillne crpouTenbHble MaTepHalibl: KepaMHKa, CTEKJIO,
eMeHT, OeToH, kene300eroH. [Ipobnempl  0€30MaCHOTO  HCIIONH30BAHHS




CTPOUTCJIBHBIX MAaTCPHUAJIOB B HOBCGI[HCBHOI\/'I KHN3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHE 00pa3loB HEOPraHMYECKUX BEIIECTB, CBONCTB
COJITHOM KHCJIOTBI; IIPOBCACHHNC KAa4YCCTBCHHBIX peaKHI/IfI Ha XJOPUIA-UOHBI H
Ha6JIIOI[eHI/Ie IMPU3HAKOB HX IMPOTCKAaHHA; OIIbITbI, OTPAXKAIOIIUC (1)I/I3I/I‘-IGCKI/IC )51
XMMHUYECKHE CBOICTBAa TaJIOTCHOB M HMX COCIMHEHUI (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB); O3HAKOMJIGHHE C oOpa3liamMu XJOpPUIOB (TajJOreHU0B);
03HAaKOMJICHHE C 00pa3liaMH cepbl U €€ COeIUHEHHMSIMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HaOJIIOJICHHE Tpolecca OOYIJMBaHUS caxapa IOJA JCHCTBUEM
KOHIICHTPUPOBAaHHOW  CEPHOM  KHCIIOTHI; HM3YYCHHE XHUMHYECKHX  CBOWCTB
pa30aBICHHOI CEpHOW KHCIOTHI, MMPOBEJCHNE KAaUYEeCTBEHHOW peakiuu Ha Cyibdar-
MOH M HaOJIOJIeHHE NpU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3HMUYECKUMHU
cBoiicTBaMH a30Ta, (ochopa m WX coenWHEHHWHd (BO3MOXKHO WCIOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3laMu a30THBIX U (OCPOPHBIX yHOOpEHMIt; TOTydeHHE,
coOMpaHWe, paclio3HaBaHWE ¥ UW3YYCHHE CBOWCTB aMMHaKa; IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMi Ha HOH aMMOHUS U GochaT-uOH U U3YYCHUE MTPU3HAKOB HX
NPOTEKAHUS, B3aUMOJCHCTBUEC KOHIEHTPHUPOBAHHOW A30THON KHCJIOTBI C MEJBIO
(BO3MOXHO UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); U3yUCHHE MoJieIei
KPUCTAUTMYECKUX PEIIETOK anMasa, rpadura, QyuiepeHa; O3HAKOMIICHHE C
npoIieccoM  ancopOIuM  pacTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM NPOTHBOra3a; IMOJy4YeHHE, cOOMpaHue, pacro3HaBaHUE M H3YYCHHE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEJICHHE KAaUYeCTBEHHBIX pPEeaKkIui Ha KapOOHAT- U
CUJIMKAaT-UOHbI W HU3YUCHHC TIIPU3HAKOB HX [MPOTCKAHUA; O3HAKOMJICHUC C
HpOHYKHHeﬁ CHJIMKATHOU MPOMBINIJICHHOCTH,; PCHICHUC 3KCIICPUMCHTAJIBHBIX 3ajay
1o Teme «BakHeine HeMeTauIbl ¥ UX COSMHEHUS

3.1
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3.3

Mertamisl 1 uX COCINMHCHUA

OO0mas xapakTepUCTHKAa XUMHUYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU UX
nonokeHus B Ilepuoauueckoit cucreme xumuueckux sneMeHtos .M. MenneneeBa
U cTpoeHust aToMOB. CTpoeHre MeTauioB. MeTalmnyeckas CBsi3b M MeTalInuecKast
KpUCTaJUTHYECKasl peméTka. DIEKTPOXUMUYECKHUH s/l HANIPSKEHUH METAILIOB

dusnueckue M XUMHUYECKHE CBOWCTBa MeTaiioB. OOmue crocoObl MOTyYeHHS
MmetauioB. [loHATHE O KOPpPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aAIIUTBI UX OT
koppo3uu. CraBsl (CTajb, YyryH, JIOPATIOMHHMNA, OpOoH3a) U MX NPUMEHEHHE B
OBITY M TPOMBIIIECHHOCTH

IHGJ'IO‘-IHBIC METAJIbI: IIOJIOXKCHHUE B Hepno;mquKoﬁ CHCTEME XHMHUYCCKUX
9JICMCHTOB I[I/I MGHJIGHGGBB.; CTPOCHUC HUX AaTOMOB; HAXOXJCHUC B IPHUPOAC.
du3nyeckue U XMMHUYECKHE CBOMCTBa (Ha npuMepe HATpUuAd H KaHI/ISI). OKCI/IIILI n
TUAPOKCUABI HATPHUA U KaJIUA. HpI/IMCHCHI/IC IIEJI0YHBIX METAIIOB U UX COeAUHEHUI

34

[[{erouHO3eMENBbHBIE METAUIBI MAarHUil M KaJIbLMi: mojokeHue B [lepmoanueckoi
cucreme xumuueckux osnemeHToB .M. MeHneneeBa; CTpoeHHME HUX AaTOMOB;
HaxoxJeHue B npupoze. Gusndyeckue U XUMUYECKUE CBOMCTBA MarHus U KaJbLIU.
Baxwneiinme coeauHeHUs Kaublus (OKCHI, TUAPOKCH, conn). JKECTKOCTh BOABI U
CHOCOOBI €€ yCTpaHEeHUs

3.5

Amomunuii: nonoxkenue B Ilepmommueckoil cucreme xumudeckux snemeHTtoB [I.M.




MGHI[GJIGCBa; CTPOCHUC aTOMa;, HAXOXIACHHUC B IIPUPOIC. Du3nYecKne U XUMUYECKHE
CBOICTBA aTIOMHUHUA. AM(i)OTCpHBIC CBOMCTBa OKCHnaa U THIPOKCHUaa aJ IFOMHUHUA

3.6

Kene3o: nonoxkenue B Ilepronnueckol cucremMe XUMHYECKUX 3yemeHToB /J[.U.
Memnzeneesa; cTpoeHUE aTOMa; HaxoXKAeHUE B npupoje. dusndeckre 1 XuMHUUYECKUE
cBoMcTBa kene3a. Okcuabl, ruapokcunsl u conu sxkeneza(ll) m sxenmesza(Ill), ux
COCTaB, CBOMCTBA U IIOJIy4YCHUE

3.7

XUMHUYECKUH IKCIEPUMEHT: O3HaKOMJIEHHE C 00pa3llaMyd METAJJIOB M CILIABOB, MX
(GU3HYECKUMU CBOMCTBAMU; U3YYCHUE PE3yIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCTOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJACHCTBHUS  OKCHIA
KampllUsi W HATPUS C BOJMOW (BO3MOXXHO HCIOJIB30BaHUE BHUIACOMATEPUATIOB);
HCCIICIOBAHUE CBOWMCTB KECTKOM BOJBI; IPOLECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXXKHO  HCIOJb30BAHWUE  BHUJICOMATEPUAIOB);  MPHU3HAKOB  MPOTCKAHWUSI
Ka4eCTBEHHBIX PEAKIMK HAa MOHBI (MarHusi, KajabllHs, IFOMAHUS, [TUHKA, xerne3a(1])
u keneza(Ill), memu(Il); HaOmrOMEHWE W ONMHMCAHHWE IIPOIIECCOB OKPAITUBAHMS
IUIAMEHH HMOHAMM HATpUs, KaIusig W Kaiblus (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); UCCIICIOBaHUE aM(POTEPHBIX CBOWCTB THIPOKCH/IA ATFOMUHUS H
THIPOKCUIA IIUHKA; PEHICHHE JKCIICPUMCHTAIBHBIX 3a1ad 1Mo TeMe «Baxueimime
METAJIIBI U MX COCTUHEHUS

XuMus U OKpYyXKaromasa cpeaa

4.1

HoBsie matepuansl u TexHOJIOrMU. BellecTBa 1 MaTepuaibl B MOBCEAHEBHON KU3HU
yejoBeKa. XUMHUS U 3J0pOBbe. be3onacHoe UCIoIb30BaHUE BEIIECTB U XUMUYECKHUX
peakiuii B ObITy. [lepBast momMoIis TpU XUMHUECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TIpaMOTHOCTU. XUMHUYECKOE 3arps3HEHHE OKpYXKarolleu
cpeapl ITJAK. Ponp xuMum B pemieHuu 3kojorudeckux mnpooOiem. Ilpuponnsie
WMCTOYHUKU YIJI€BOAOPOJOB (Yrojab, HPHUPOAHBIN Ta3, He(pTh), NPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XVUMUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3loB MaTepuajioB (CTEKJIO, CILJIaBbI
METAJIJIOB, OJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHUSI OCHOBHOI1 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOTI'0
o0u1ero oopazopanus Ha ocHoBe PI'OC

1

1.1

1.2

[Ipencrasnenue:

O T[03HAaBAaGMOCTU SIBIICHMW MpPUPOJBI, TOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOM HayKH Kak oOOJacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa 0OWed KyJbTyppl U  NPaKTHYECKOM
NeSITeIbHOCTH YeJIOBEKa B YCIOBHUAX COBPEMEHHOro OOLIECTBA; IOHUMaHHE
MeCTa XUMUU CPEIU IPYrUX €CTECTBEHHBIX HAyK

0 HAyY4YHBIX MCTOAAX IIO3HAHUS, B TOM YHCIC OKCICPHUMCHTAJIBHBIX H
TCOPCTUUCCKUX METOAAX HUCCIICAOBAHUA BCILICCTB U U3YUCHHUA XUMHYCCKUX
peaKHHﬁ; YMCHHUEC UCII0JIB30BATbH MOJICIH IJIA 00BACHEHHS CTpOCHHA aTOMOB
" MOJICKYII

1.3

0 cdepax mpodecCHOHATHHONW JEATCIPHOCTH, CBS3aHHBIX C XHMHEU W
COBPEMCHHBIMH  TEXHOJIOTHSIMH,  OCHOBAHHBIMH  Ha  JIOCTH)KCHHSX
XMMHYECKON HAYKH, YTO IMO3BOJIUT OOYYAIOUIMMCS PacCMaTpUBaTh XMMHIO
Kak chepy cBoeit Oymymieii mpodecCHOHANBHON NEATENIFHOCTH U ClejaTh
OCO3HAHHBIM BHIOOP XUMHH KaK MPOQHILHOTO MPEeaMeTa MpH Mepexojie Ha
YPOBEHb CPEAHEro o0mero oopa3oBaHus

BrnaneHue cucteMoil XMMHYECKMX 3HAHUN H YMCHHUE NPUMCHATL CHCTCMY
XUMHUYCCKUX 3HaHI/II71, KOTOpPAas BKIIFOYACT:

2.1

BOKHEHIIINE XMMHUYECKUE TIOHATHS: XUMHUUECKUN DIIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE W CJOXKHOE BEIIECTBO, OJHOPOAHAS W HEOIHOPOIHAS
CMECh, OTHOCHTEIIbHBIE aTOMHasi M MOJIEKYJISIPHAs MAacChl, KOJIUYECTBO
BEIIeCTBA, MOJb, MOJSpHAsh Macca, MOJSIpHBIA OO0BEM, OKCHI, KHCIOTa,
OCHOBaHHE, COJNb (CpeIHss), XMMUYECKas PEeaKIys, peakiu COCTUHEHHUS,
peakIiu Pa3NoKEHHsI, PEaKlMu 3aMEIIeHUs, peakiuu oOMeHa, TEeIIOBOM
3¢ deKT peakiuu, SK30- U IHAOTEPMHUECKUE PEAKIMH, PacTBOpP, MaccoBas
JIOJISI XUMUYECKOTO dJIEMEHTa B COSAMHEHWH, MAacCOBasi JIOJII M TIPOIIEHTHAs
KOHIIEHTPAIIHS BEIIECTBA B PACTBOPE, SIAPO aTOMa, dJCKTPOHHBIN CIION aToma,
aTOMHasi OpOWTallb, pPaaWyC aroMa, BaJIEHTHOCTh, CTEMEHb OKHWCIICHHSI,
XUMHUYECKasl CBsI3b, DJICKTPOOTPHUIIATEIILHOCTh, TMOJIApHAS W HEMOJspHAas
KOBAJICHTHAsI CBSI3b, MIOHHAS CBS3b, METANIMYECKAs! CBSI3b, KPUCTAIITUNUYECKAs
peméTka (aTOMHasi, MOHHAs, METAJUTMYECKas, MOJIEKYJIsipHas), MOH, KaTHOH,
AQHUOH, DJJIEKTPOJIUT M HEIJIEKTPOJIUT, HIIEKTPOJIMTUYECKAsT IUCCOIHALIMS,
peaKkiy HOHHOTO OOMEHa, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE DEaKIIUH,
OKHUCJIUTEIb U BOCCTAHOBUTEJb, OKUCIIEHUE U BOCCTAHOBIIEHUE, DJIEKTPOIIU3,
XUMHUYECKOE paBHOBECHE, OOpaTUMbIe M HEOOpAaTUMBIC PEAKIMH, CKOPOCTh




XMMMUECKOH peakuuu, karanusarop, [1/IK, koppo3us meranios, cCriaBsl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBI ~XUMHUHU: 3aKOH COXpPaHEHUsS  MAacChl,
nepuoanueckuid 3akoH .M. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJipo

TEOPHH XUMHH: aTOMHO-MOJICKYJISIPHAS TEOPHSI, TEOPHSI JICKTPOTUTHICCKOM
IUCCOLIHAIINA

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLIEH :

3.1

yYMEHHE TMPaBUIBHO HCIIOJIb30BaTh M3yYCHHBIE BEUIECTBA M MaTepuaibl (B
TOM YHCJIE MHHEpaJbHBbIC YHAOOpPEHHs, METauIbl U CIUIABbI, HPOJYKTHI
nepepadoTKU MPUPOAHBIX HUCTOYHHUKOB YIIIEBOJOPOJOB (YIS, TPUPOJHOTO
raza, HeTu) B OBITY, CEJILCKOM XO3SCTBE, HA MPOU3BOICTBE U TIOHUMAHUE
3HAUEHUs >KUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHUM3Ma 4YeJIOBEKAa; yMEHHE
IIPOrHO3UPOBATH BIMSHUE BEILIECTB U XUMHUUYECKUX IIPOLIECCOB HA OPraHU3M
YeJI0BEKa U OKPYKAIOLYI0 IPUPOJIHYIO Cpeny

3.2
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yYMEHHUE MHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSMH JIPYTUX yIeOHBIX
NIpEAMETOB

HaJIMYME OmIbiTa PabOThl C Pa3IMYHBIMU HCTOYHMKAMHU HHGOpPMAIMM 110
XUMUM ~ (HayyHas W HAY4HO-TIOMYJIsSIpHas  JIMTepaTypa,  CJIOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OLIEHUBaTb MH(OpPMAIMIO O BELIECTBaX, MX

NpEeBpalICHUAX U IMPAKTUYCCKOM IMPUMCHCHHUU W YMCHHUC HUCIIOJIb30BATb eé
I pCHICHU A y‘le6HO—HO3HaBaTeJ'IBHBIX 3aaad

Brnanenue ocHOBaMHM NOHSATHHOTO amnmapara ¥ CUMBOJHMYECKOTO SA3bIKA
XUMHUH IS COCTaBJIeHUS (DOPMYT HEOpraHMYEeCKHX BEIIECTB, YpaBHEHUU
XUMHUYECKHUX peakiuii; ocHoBaMu xumuueckoil HomeHknatypsl (IUPAC u
TPUBUAIBHOI)

YMeHne o0bSCHATH CBS3b MOJIOKEHUS dieMeHTa B [leproanyeckoit cucreme
C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHUMHYECKHX
JNIEMEHTOB (COCTaB W  3apsii  sijApa, oOIllee YHUCIO DJICKTPOHOB),
pacIpeneneHueM IEKTPOHOB 110 YHEPTETUYECKUM YPOBHSAM aTOMOB IIEPBBIX
TPEX NEPUOAOB, Kalus U KaJbLIHs

[IpencraBienue O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHWMHYECKHUX
AJIEMEHTOB (PauyCc aTOMa, MIEKTPOOTPHUIIATEIHBHOCTD), IPOCTHIX U CJIOKHBIX
BEIIECTB OT IMOJIOKEHHsI IeMEeHTOB B [lepuomudeckoii cucteme (B Malbix
MEepPUO/IAX U TJIABHBIX MOJATPYIIAX) U 3JEKTPOHHOTO CTPOEHUS aToMa

7.1

YMmenue knaccuuuupoBarh:

XUMHUYCCKUC 3JICMCHTEI

7.2
7.3

HCOPraHNYCCKHUE BCUICCTBA

XUMHNYCCKUC pCaKINn

8.1

YMeHue onpenensrs:

BAJICHTHOCTDb U CTCIICHb OKHUCJICHHUA XUMHUYCCKUX JJICMCHTOB, 3apsAl HOHA




8.2

BHJI XUMUYECKOU CBA3U U TUIl KPUCTAUINYECKON CTPYKTYPBI B COEUHEHUAX

8.3 XapakTep cpeibl B BOJHBIX pacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath GU3NUECKUE M XUMUYECKHE CBOMCTBA!
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOA, IpaduT, anma3, KpeMHHUI,
9.1 a3oT, ¢ocdop, cepa, XJIOp, HATPHUM, KWW, MAarHUi, KaJIbIMKA, aTlOMUHHM,
KENe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOM, OKCHUIbI U THAPOKCHUIbI MetaiioB [-IIA
9.9 rpym, amomuaus, meau (I1), nmuaka, sxenesa (II u III), okcuast yraepona (11
' u IV), kpemaus (IV), azora u dochopa (II u V), ceper (IV u VI),
CepHHUCTas1, CepHasi, a30THCTas1, a30THasl, pochopHas, yronpHas, KpeMHHEBas
KHCIIOTa U UX COJIN)
MIPOTHO3MPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa M CTPOCHHS, MPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb MPOTEKAHHUS XHWMHUYECKHUX TIPEeBpalleHUid B
Pa3IUYHBIX YCIOBUIX
10 YMeHue COCTaBJIATh MOJIEKYJIIPHBIC U MOHHBIC YPAaBHEHUS PEAKIUil, B TOM
YucCIe:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA HM3YyYEHHBIX KJIAcCOB (TPYII)
' HEOPraHUYECKUX BEIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHnue BIYUCIATH (IPOBOAUTH PacU€Thl):
111 OTHOCHUTENIbHYIO MOJIEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MacCCOBYIO
’ JIOTTI0 XMMHUYECKOTO 2JIEMEHTa B COEIMHEHUHN
11.2 MAacCOBYIO JIOJFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKUX peaKlUid M HaXOAWTh KOJIWYECTBO BEIECTBA,
' 00BEM B MacCy peareHTOB WX MPOIYKTOB PEAKITII
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMH METOJIaMHU HAy4yHOTO TO3HAaHHS (HAOMIOJEHUE, H3MEpPEHUeE,
121 AKCIIEPUMEHT, MOJICTHPOBAHUE) TPH H3YYCHHH BELIECTB M XUMHYECKHX
' SIBJICHUW; yMeHHE C(HOPMYIHUpPOBATh MPOOJIEMY U TPEUIOKHUTh MYyTH €&
pelIeHus
122 0e30macHoil paboThl C XUMHUYECKHUMH BEIIECTBAMH, XUMHUYECKOM MOCYJ0N U
' nabopaTopHBIM 000PYIOBAHUEM
npaBujiaMyd  0€30MacHOro OOpaIieHus] ¢ BEHIECTBAMH, HCIOIb3YEMBIMH B
12.3 TOBCETHEBHOW JKM3HU, TPAaBWIAMH TIOBEJECHUS B IEIIX COEPEeKCHH

3I0pPOBbS U OKPYKAIOIIEW MPUPOAHOW Cpedbl; I[OHMMAaHUE Bpeaa




(omacHOCTH) BO3JIEHCTBUS HA >KMBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB,
CIocO0OB YMEHBUICHUS U IPEIOTBPAILEHUS UX BPEAHOTO0 BO3AEHCTBUSA

13

13.1

13.2

Hamuumne MMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W  OCYLICCTBJICHUSA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!

HU3Y4YCHUC U OIIMCAaHHUC (bl/I3I/I‘IGCKI/IX CBOICTB B€IICCTB, O3HAKOMJICHUE C
(1)I/ISI/ILIGCKI/IMI/I U XHUMHUYECKHMHU SBJICHHUAMU, OIBITHI, HIIJIIOCTPHPYIOLUINC
IIPpHU3HAKU IPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ

M3Yy4YeHHE CIIOCOOOB pa3zesieHus: cMeceit

13.3

13.4

13.5

IIOJIy4YEHUE KHUCIIOPOJa U M3YYEHHE €0 CBOMCTB; IIOJy4EHHME BOAOPOJA H
HU3y4YEHUE €ro CBONMCTB; IOJYyYEHHE YIJIEKUCIOrO ra3a U H3y4YeHHUE €ro
CBOWCTB; MTOJyYCHUE aMMHaKa U U3YUEHUE €r0 CBOMCTB

MPUTOTOBJIEHUE  PACTBOPOB  C  OMNPEACIIEHHOM  MaccoBOM  nosei
pacTBOPEHHOrO BELIECTBA

MPUMEHEHHE WHANKATOPOB (JaKMyca, METHIIOpaHXa U (eHoITaIeHHa) s
OIIpEeIeTICHUS XapaKTepa Cpe/ibl B paCTBOpaxX KUCIOT U LIeJI04el

13.6

HUCCIICAOBAHHUC W OIIMCAHHC CBOMCTB HCOPraHNYCCKUX BCHICCTB PaA3JIMYHBIX
KJIaCCOB; H3YUYCHUC B3aHMOHeﬁCTBHH KHUCI0T C MCTallllaMHd, OKCHJIaMH
MCTAJJIOB, PAaCTBOPUMBIMU HW HCEPACTBOPHUMBIMU OCHOBAHUAMH, COJISIMU,
IMOJIYUCHHUEC HEPACTBOPHUMBIX OCHOBaHI/II\/JI; BBITCCHCHHMEC OJAHOIo METaljla
ApyrumMm nU3 pacTBOpa COJHK; HCCICAOBAHUC aM(i)OTCpHBIX CBOJMCTB
TUAPOKCHUIOB aJIFOMHWHUA U HUHKA

13.7

PECIICHUEC OKCICPUMCHTAJIBHBIX 3a7a4d I10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)); (<3J'I€KTpOJ'II/ITI/I‘-I€CKa$I JUCCOIINAITUS),
«Baxkneinine HeMeTaaabl U UX COCAUHCHUA, «Baxueiinme MeTaniabl U X
COCOIUHCHU»

13.8

XUMHUYECKHE OSKCIICPUMEHTBI, WJUTIOCTPUPYIONINE TPU3HAKU TPOTEKAHUS
peaknuii MOHHOTO 00MEHa; KaYeCTBCHHBIC PEaKINKH Ha MPHCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBI XJIOPUI-, OPOMHUII-, HOAH-, CyibdaT-, dhocdart-,
KapOOHAaT-, CHJIMKAT-aHUOHBI, THUJPOKCHUI-UOHBI, KAaTUOHBI aMMOHHWSI,
MarHusi, KaJublus, aTFOMUHMS, kKenesa (2+) u xkenesa (3+), meau (2+), muHKa

14

14.1

14.2

VYmMmenue:

NpCACTaBJIATH PE3YIbTAaThL 9KCIICPUMCHTA B (bOpMC BBIBOIOB,
JA0Ka3aTcCIbCTB, Fpa(I)I/IKOB n Ta6JII/II_[ U  BBEBJATH OMIIMPHUYCCKUC
3aKOHOMCPHOCTH

YCTaHaBJIMBATb CBA3W MEKAY PCAJIbHO Ha6J'IIO}IaeMI)IMI/I XUMHUYCCKUMHU
ABJICHUAMH W TpoHeCCaMH, IMPOUCXOAAIIMMU B MAKpO- U MHKPOMHPE,
OOBICHATH IMPUYIHUHBL MHOFOO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

1.2

1.3

UYucrsie BemecTBa U cmecu. CriocoObl pa3zienenus cMeceit

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3IeMEHThl. CUMBOJIBI XUMHUYECKHUX JJIEMEHTOB.
ITpocTeie 1 CIIOKHBIE BEIIECTBA.

Xumnueckasi ¢opmyia. BageHTHOCTP aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb
OKHCJICHHUS

1.4

1.5

1.6

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrtHocutenpbHas aTOMHAs  Macca.
OTtHOCHUTEILHAS MOJICKYJIIpHas mMacca. MaccoBas 0ai XMMHUYECKOTO 3JICMEHTa B
COCOAUMHCHUU

KomnyectBo BemiectBa. Monb. MomsspHas macca. MousipHbIE  00bEM  Ta30B.
B3auMocCB3b KOJIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA

dusnyeckrue 1 XUMUYECKHUE SIBICHUS. XUMHYECKast paKnug u eé IIPpU3HAKHU. 3aKkoH
COXpaHCHUA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHUA

2.1

2.2

[Iepnoanueckuii 3akoH u Ilepumonnueckas cucreMa XMMHYECKMX 3J1eMeHTOB J[.M.
MenneneeBa. CTpoeHrEe aTOMOB

ITepuognueckuii 3akoH. Ilepuoguueckas cucrema XUMHUYECKUX 3yeMeHToB JI.M.
Menneneesa. Ilepuonsl u rpynmbl. PU3MYECKUN CMBICI IOPSAAKOBOIO HOMEDA,
HOMEPOB IIEpHOa U TPYIIIBI AJIEMEHTA

Crpoenne atomoB. CocraB aToMHbIX snep. M3oromsl. OnekrpoHsl. CTpoecHHE
AIIEKTPOHHBIX ~ 000JI0OYeK  aToMOB  MepBbIX 20  XUMHUYECKHMX  DJIEMEHTOB
Ilepnonnueckoii cucremsl .M. MeneneeBa

2.3

3aKOHOMEPHOCTH B HW3MEHEHUU CBONCTB XHUMHUYECKHX DJIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiblus (paguyca aToOMOB, DJIEKTPOOTPUIIATEIHHOCTH,
METAIITMYECKUX U HEMETATHYECKUX CBOICTB) U X COCUHEHHH B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTpOEHUEM UX aTOMOB

3.1

3.2

Crtpoenue BemecTna

Xumuyeckass  cBsi3b. KoBaneHTHas  (moisipHas W HEMOJIApHAs)  CBS3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX dNIeMEHTOB. MoHHas cBsi3b. MeTammudeckas
CBSI3b

Tunel  KPUCTAITMYECKUX  PEmETOK  (aToOMHAs, HWOHHAs, MeTajuindeckas),
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAIUIMYECKOW pEméTKu W BUIA
XUMHUYECKOU CBS3H

Baxnelme npeACTaBUTENM HEOpPraHWYECKUX BemecTB. Hemeramnsl u  ux
coenuHeHus. MeTamibl U UX COETUHEHUS

4.1

Knaccudukanuss u HOMEHKIATypa HEOPTaHMYECKHX COCIUHEHUN: OKCHJIOB
(coneoOpa3syromue: OCHOBHBIE, KHCIOTHBIC, aM(OTEpHBIE) U HECoIeo0pa3yIonme;
OCHOBaHUH (mémoun u HEPaCTBOPHUMBIC OCHOBaHU); KHUCJIOT




(kucnopoacoaepxkaiue U OSCKUCIOPOTHBIC, OJHOOCHOBHBIE W MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCJIBIX )

dusznueckue U XUMHYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-HECMCTAIIJIOB: BOJOPO/JA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
Pu3nuecKkue U XMMUYECKUE CBOMCTBA IMPOCTHIX BEIIECTB-METAJUIOB: JIMTHS, HATPUS,
4.3 KaJIisg, MAarHus W KajdbLWs, ATIOMHHUSA, XKeje3a. OJEKTPOXUMUYECKUUA Pl
HaIPSKEHUN METalNIOB
44 ®usznueckue M XMMHUYECKHME CBOMCTBA BOJOPOJHBIX COEAMHEHUN HEMETaJIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
du3znueckue M XUMHYECKHME CBOMCTBA OKCHAOB HemeTayioB: cepsl (IV, VI),
4.5 azota(ll, IV, V), docdopa(lll, V), yrnepoma(Il, IV), kpemuus(IV). IlomydueHue
OKCHJIOB HEMETAJJIOB
46 Xumnueckue cBoMCTBa OkcuAoB: MetamwioB IA-IIMA rpynm, mwmuka, memu(Il) u
xkenesa(ll, I). [Tonmydyenne okCuI0B METAIIIIOB
XUMHYECKUE CBOMCTBA OCHOBaHMM M aM(OTEPHBIX THUAPOKCUAOB (HAa NIpUMEpe
4.7 TUAPOKCUIOB alFOMHUHUSA, >Kene3a, [uHKa). [lonydyenune ocHoBaHMii 1 aM(bOTEPHBIX
TUAPOKCHJIOB
OO0muye XUMHYECKHE CBOWCTBAa KHCIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
43 CEPHHCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOH, yrojpHOW. (OcoOble
' XMMUYECKHE CBOMCTBAa KOHUEHTPUPOBAHHON CEpPHOM U a30THOU KUCIOT. [Tonyuenue
KHUCJIOT
4.9 O61mue xuMuyecKkue cBoicTBa cpenHux coiel. [lonydenue coneit
410 [Tonmyuenue, coOupaHue, pacro3HaBaHHUE BOAOPOJA, KHUCIOPOJa, AaMMHAaKa,
YIJIIEKUCIIOTO Ta3a B 1abopaTopuu
411 [Tonyuenne ammmaka, CEpHOW M a30THOM KHUCJIOT B MPOMBINLIIEHHOCTH. OOiue
’ CIOCOOBI MOTYyYEHUS] METAIOB
4.12  T'eHernueckasi CBsI3b MEXYy KJIacCaMU HEOPTaHUYECKUX COEAMHEHUN
5 XUMHUYECKUE peaKun
Knaccudukanmss XMMHUYECKUX pPEaKIUi MO Pa3IMYHBIM TMPU3HAKAM: TI0 YHUCIY H
5.1 COCTaBy Y4YacTBYIOIIUMX B pEakUMHM BEUIECTB, IO TEIUIOBOMY 3(ddexTy, 1o
W3MEHEHUIO CTENIEHEN OKUCIIEHU XUMUYECKUX AJIEMEHTOB
59 TemnoBoit 3¢h(HeKT XUMHUECKON peakiuu, TePMOXUMHUYECKHE ypaBHEHUS. DJK30- U
' SHJIOTEPMUYECKHE peaKMU. TepMOXUMHUYECKHUE YPAaBHEHUS
OKHUCIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENTM U BOCCTAHOBUTEIU.
5.3 IIpoueccsr OKHCJICHUS u BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIIBHON PEaKLIUU
5.4 Teopust 3JIEKTPOJUTHYECKON Aucconrani. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI U
' HEeAIeKTPONUThL. CUITbHBIC U clla0ble 2NeKTPOIUThl. CTeneHb AUCCOIUAIIH
55 Peakiiun wmonHOTO OOMEHa. YCNOBHUS TPOTEKAHWUS pPEaKIM HOHHOTO OOMEHa,
' MIOJTHBIC U COKPAIIEHHBIC MOHHBIC YPABHEHUS PEaKIIHA
6 XuUMHA ¥ OKpYXKarolas cpena




6.1

BemectBa u  marepuanbl B NOBCEIHEBHOM JKM3HHM 4eJIOBEKa. be3omacHoe
WCITOJIb30BaHUE BEIIECTB MU XMMUUYECKHX peakiuii B jaboparopuu u ObiTy. [lepBas
MIOMOIUIb MPU XUMHUUECKUX 05KOTax U OTPaBJICHUSIX

6.2

XUMHYECKOE 3arps3HEHUE OKpYKaroliel cpeabl (KUCIOTHBIC OXKIU, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CrocoObl ero mnpenoTBpamienus IlpenenvHas
nonyctumas  koHueHtpauuss Bemects (IIJK). Ponp xumum B penieHUn
9KOJIOTHYECKUX TMpoOsieM. YcuieHue MapHUKOBOro »sddekra, paspylieHue
030HOBOI0 CJIOS

6.3

[Ipumenenwue cepsl, a3ora, hocdopa, yriaepoaa, KpEeMHUS U UX COCTUHEHUI B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH U CeIbCKOM Xo3siicTBe. IlprMeHeHne MeTasioB H
CIUIaBOB (CTajb, YYT'YH, AIOPATIOMUHUHN, OpoH3a) B OBITY M NMPOMBIIUIEHHOCTH HX
coenuHeHui. [IoHsATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI 3aLIUTBHI UX OT
KOppO3UH

6.4

6.5

[IpupoaHBIe HICTOUHUKH YTIIEBOIOPOIOB (YroJIb, IPUPOIHBIN Ta3, HEPTH), TPOILYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

[TepBoHaYabHBIE TOHATHUS 00 OPraHMYECKUX BEILECTBAX KAK O COSAMHEHUSX yrieposa
(MeraH, 3TaH, 3TWJIEH, alleTWIEH, 3TaHoJ, INIULEPUH, YKCYcHas kuciota). [lonarue o
OMOJIOTMYECKH BaYKHBIX BEIIECTBAX: JKHPax, OelIKkax, YrJIeBOAaX — M UX POJIH B KHU3HU
4eJI0BeKa

Pacuérsr:

7.1
7.2

1o popmMyIaM XUMUYIECKIX COCTMHEHUI

Macchl (MaccoBOi) TOM PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHHAM




YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA3OBATEJIBHOI'O NPOLECCA OBSA3ATEJIbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

 Xumwms: 8-i1 kmacc: 0a30BbId  ypOBEHb: YYEOHUK; S5-€ U3JaHUE,
nepepadoranHoe ['abpuenssH  O.C., OctpoymoB W.I'., Cnaaxo C.A.
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

 Xumumsa: 9-ii kmacc: 0a30BBId  ypPOBEHb: Y4YEOHUK; 5-€¢ U3JaHHE,
nepepadboranHoe ['abpuenssu  O.C., OctpoymoB MW.I'., Cnagko C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

INabpuensn O. C. Xumus. 8 kiacc : yue0. A o0ieo0pa3oBar. opranuszanui /
O. C. T'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: IlpocsemnieHue,
2022

I'abpuensn O. C. Xumua. Meronudeckoe nocobue ansg § kiacca : yueo.
nocobue nna oodmeoOpazoBar. opranuzanuit / O. C. T'abpuensu, M. B.
Axcenona, U. I'. OctpoymoB. — M.: IIpocBemnienue, 2019

la6puensa O. C. Xumusa. COOpHUK 3a/ad U YNpakKHEHHWM. 8 kjacc : yueO.
nocobue nnsa obmeoOpazoBar. opranuzanuit / O. C. T'abpuensu, M. B.
Tpury6uak. M.: [Ipocsemnienue, 2019

labpuenss O. C. Xumua. Terpaab [ 1a00pPaTOPHBIX ONBITOB U
npakTUdeckux pabor. 8 kimacc : yudeO. mocobue st oOmieoOpasosar.
opranuzammii / O. C. I'abpuensn, U. B. Akcenona, U. I'. OctpoymoB. — M.:
[Tpoceemienne, 2019

I'abpuensn O. C. Xumus. Pabouas Tetpanp. 8 kmacc : yued. mocoOue s
obmeo6pazoBar. opranuzaruit / O. C. TI'abpuensn, C. A. Cnaakos, U. T.

OctpoymoB. — M.: IIpocsemienue, 2019



IMa6puensa O. C. Xumust. 9 xnacc : yueb. ais oOiieo0pa3oBar. opranu3anui /
O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocsenenue,
2020

INaopuensn O. C. Xumua. Meronudeckoe mocodue g 9 kiacca : yue0.
nocobue s obmeoOpazoBar. opranuzamuii / O. C. T'aGpuensu, M. B.
AxkcenoBa, U. I'. OctpoymoB. — M.: IIpocsemienne, 2020

INabpuensn O. C. Xumus. COOpHUK 3a/ay U ynpaxkHeHUH. 9 kiacc : yueO.
nocobue s obmeoOpazoBar. opranmzamuii / O. C. T'abpuensn, M. B.
Tpury6uax. M.: [Ipocsemienue, 2019

labpuensa O. C. Xumua. Terpaap s 1a00OpaTOPHBIX OMBITOB U
MpaKkTUYecKux pador. 9 kmacc : yudebd. mocobue st oO0meoOpa3oBar.
opranuzauuii / O. C. I'abpuensan, U. B. Akcenona, 1. I'. OctpoymoB. — M.:
[Ipocsewmenne, 2019

labpuenssa O. C. Xumus. Pabouast tetpanb. 9 kiacc : yueb. mocobue s
obmeobpazoBar. opranuzaiuii / O. C. I'abpuensu, C. A. Cnaakos, U. T.
OctpoymoB. — M.: IIpocsemenue, 2019

[Tonoxxenne O eAWHBIX TPEOOBAaHUSAX K YCTHOM W TMCHMEHHOH pedyu
00yJaroIMMXCs

[Tono>keHre o MopsIIKe BeIeHUs TETPaAJeH 1Mo mpeaMeTam

https://edsoo.ru/metodicheskie-materialy/tipovoj-komplekt-dokumentov/

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
bu6moreka I{OK https://lesson.edu.ru/04/08

Enunas xomnexknus umudpoBbIX 00pa30BaTeNIbHBIX pecypcoB http://school-

collection.edu.ru/
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