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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MNporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLIETIIMU MPENOJaBaAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTENbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT paclpeiesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroUuxcs, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yabpTaTaM 00y4YeHUs XMMUU Ha YPOBHE 1IeJIeH M3YUYeHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOECHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
dbopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 noaxoaa K €€ msydeHnro. Coaep:kaHue CKIaJbIBACTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWN W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomui MUpy,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaloIlIeT0 MHpa, MCIOJB3ys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHMH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX JJIsi HM3yYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJICJIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — aneMeHT M mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€M MPU HM3YyUYEHWHM XHMHH B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSTHH, TaK W TIOHATHH, SIBIISTFOIIMXCS CHCTEMHBIMH JIJISI OTICIIBHBIX MTPEIMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MOHATHUS: HaydHBIH (DAaKT, rUmore3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH],
W30TOIBI, PAJMOAKTHBHOCTh, MOJIEKYJa, dJIECKTPUUCCKUNA 3apsii, BEIIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (M3UYCCKUE BEIMYMHBI, CIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtumpochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pE3yJbTaThl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJ[yYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABl JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEpIIpeTaluy, NPeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YUYE€OHBIX U
HOBBIX CUTYaI[UsIX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIH) CHUMBOJHMKY Ui COCTaBICHHUS (HOpMYI
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJIoM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JuaexkTpoHHbIe (HU(PpOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
Xumusi — BaxkHasi 0071aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/YNVJX660G

YeJioBeKa

12 BemiecTBa 1 XuMuueckue 15 1 bu6mmoreka [IOK

' peaxImn https://m.edsoo.ru/ONNXR1VFQ

Hroro mo pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
51 Bosnyx. Kucnopon. [lonsatne 5 bubnuorexa [JOK

' 00 okcHmax https://m.edsoo.ru/DSBORTY30
59 Bognopon. ITonstue o 8 1 bub6nuorexa [IOK

' KUCJIOTaX M COJIAX https://m.eds00.ru/5D61JZ6PS
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmorekxa [IOK

' OCHOBAHUSAX https://m.eds0o.ru/M13I15KJBM
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK

' HEOPraHWYECKUX COCTMHEHUI https://m.eds00.ru/0TSASMOWT

Hroro no paszneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMoOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuorexa [JOK

3.1 XHMHHECKHX d1eMenToB /1. 1. ! https://m.edsoo.ru/TCBJBVWFZ
MenaeneeBa. CtpoeHue
atoma
XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8 bubnnorexa [IOK
' https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBHUTEJIbHBIC PEAKIINH
bubmuoreka [JOK
Hroro no pasney 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 buGnnorexa [IOK
p p https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosunvecTBO 4acoB Iliianupyemblid
Ne nepuox / JIeKTpoHHbIe U (POBLIE
Tema ypoka Konrtpoabubie  IIpakTuueckue P P op
n/n Bcero dakTHYeCcKas oOpa3oBaTejibHbIE pecypchl
padoThI padoThI
aaTa
IIpeamer xumun. Ponb
1 XUMHH B KU3HHU YeJIOBEKA 1 1 ueTBEpTH bubmmorexa LOK
' P https://m.eds00.ru/L62DS2CZR
Tema u BemecTBa
5 IlonsaTue o MeTomax 1 bubmnoreka IIOK
MMO3HAHUSA B XUMHUH https://m.edsoo.ru/9ZJAEW050
[IpaxTuueckas padora Ne 1
«[IpaBuna paboTsl B
3 J1a00paTopHH U MPUEMBI 1 bubmmorexa HOK
patop P https://m.edsoo.ru/L5EW4353D
oOpariieHus ¢ 1Tab0pPaTOPHBIM
000pyI0BaHHEM)
bubmmoteka [IOK
https://m.edsoo0.ru/6TME21FW8
®I': Xumus, 8 xiracc/
UwucTeie BelecTBa U CMECH. lNa6puensa O.C., OctpoyMoB
4 Crioco0sl pazeneHust 1 N.I'., Cnankos C.A.,
cmeceit AK1MOHEpHOE 00I11eCTBO
«3matenscTBO
«IIpocsemenuer, 2024
Crp. 28, 3aganusa Ne 6, 7.
[TpakTuueckas paborta Ne 2
N bubmuorexa [JOK
5 «Pazgenenue cMmeceit (Ha 1

IIpUMEPE OYUCTKH

https://m.edsoo.ru/K3LS5MCRY



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY

IIOBapEHHOM COJIM)»

ATOMBEI 1 MOJIEKYIJIBI.

bu6nmoreka [IOK

6
CraproBasi IMarHOCTHKA https://m.edso0.ru/BLS04WTB8
XUMHUYECKHE IIIEMCHTEI.
7 3Haku (CUMBOJIbI) bubamorexa LHOK
https://m.edsoo.ru/AH3D4DNAX
XUMHYECKHUX DIIEMEHTOB
bu6nmoreka [IOK
https://m.edso0.ru/DXJBSTJ95
@I': Xumus, 8 xmacc/
INabpuensu O.C., OctpoymoB
IIpocThle U CHOXKHBIE
8 P N.I'., Cnankos C.A.,
BellecTBa
AKITMOHEpHOE 00I1eCTBO
«3naTenncTBo
«IIpocsemenuey, 2024
Crp. 34, 3amanust Ne 2, 3
9 ATOMHO-MOJIEKYJISIPHOE bubmmoteka [IOK
YUYEHHUE https://m.edsoo.ru/IMOBJ3QZ5
3aK0H OCTOSHCTBA COCTaBa
BellecTB. XUMHUUIECcKast
10 ¢dopmyna. BanenTHOCTh bubmmorexa LOK
PMY 1. https://m.edsoo.ru/IMC496F X6
aTOMOB XUMHUYECKUX
JJIEMEHTOB
OTHOCHUTENbHAS aTOMHAs
11 macca. OTHocUTEIBHAS bubnnorexa LIOK
' https://m.eds00.ru/P1IZPCIMDX
MOJICKYJISIpHAsi Macca
MaccoBas 105 bubmuorexa [JOK
A https://m.edsoo.ru/GHV580Q0MVE
12 XUMHYECKOT0 DJIEMEHTA B

COETUHEHUN

®I': Xumus, 8 kimacce/
I'a6puensu O.C., OctpoymoB



https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE

WU.I'., Cnagkos C.A.,
AKITMOHEpHOE 00111eCTBO
«3naTenscTBO

«ITpocsemienney», 2024
Ctp. 40-41, 3amanms Ne .6, 7.

KommuectBo BE€IICCTBA.

bu6nmoreka [IOK

13
Mons. MonspHas macca https://m.edso0.ru/368UNL5Y?2
dusnyeckue 1 XUMHICCKHE
14 sBJIeHUA. XUMHYecKas bubmmorexa HOK
' https://m.edsoo0.ru/YZM8S6ATH
peakmus
[Ipu3Haku u ycioBus
15 MPOTESKAHUS XUMHUUCCKUX bubmmorexa HOK
P . https://m.edsoo.ru/N6DVNJKQ5
peakmuit
bubnnoreka IIOK
https://m.edso0.ru/M8DS4IHVM
®I': Xumus, 8 kimacc/
3aKOH COXpaHEHMS MACChI I'abpuensu O.C., OctpoymoB
16 BEIIEeCTB. XUMHUYECKHUE N.I'., Cnankos C.A.,
ypaBHEHUS AKIIMOHEpHOE 00111eCTBO
«M31arenbeTBO
«IIpocsemenuey, 2024
Crp. 52, 3aganus Ne 6, 7.
Brruucnenus konudecTna,
Macchl BEMIECTBA 110 but6mmoreka [IOK
17 2 4eTBEPThH
YPAaBHEHUSIM XUMUYECKHUX https://m.edsoo.ru/LUY9U3EQE
peakuui
Knaccudukanms
. bubnuotexa [JOK
18 XUMUYECKUX PEAKIUN

(coenuHeHus, pa3oKeHUs,

https://m.edsoo.ru/L4807LAGB



https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

3aMelIeHus, oOMeHa)

M. B. JlomoHOCOB —
YUYEHBI-IHIIUKIIOTICTUCT.

bu6nmoreka [IOK
https://m.edsoo.ru/PIWARH3AB
@I': Xumus, 8 xmacc/
INabpuensu O.C., OctpoyMoB

19 N.I'., Cnagxos C.A.,
O0006111eH1E U
. AK1MOHEpHOE 00111eCTBO
CHCTEMATHU3AIH 3HAHUI
«H3maTennpcTBO
«IIpocsemenuey, 2024
Ctp. , 3ajganusa Ne 7, 8.
KonTponbnas padora Nel no
20 TeMe «BemmectBa u bubnmorexa [IOK
H https://m.edsoo.ru/ON62SNERU
XUMUYECKUE PEAKIIHI
Bo3ayx — cmech ra3os.
21 CocraB Bo3ayxa. Kuciopon bubnuorexa [HOK
— DJIEMEHT U IIPOCTOE https://m.edsoo.ru/ XONONRN1P
BemecTBo. O30H
dusnueckre U XUMUYECKHAE
CBOICTBa KMCJIOpPOJa
22 (peakiuu OKUCICHUS bubmorexa LOK
P ’ https://m.edsoo.ru/FBS1JRKMB
ropenue). [lonstue 00
OKCHIax
bubmmoteka [IOK
C 5 https://m.edsoo.ru/VJWB6A2RD
HOCODRI HOqu;HHH ®I': Xumus, 8 kimacce/
23 KHCII0pONa B TabOpatopiH 1 INa6puensu O.C., OctpoymoB

MPOMBIIIJIICHHOCTH.
HpI/IMCHCHI/IC KHcJopoaa

W.I'., Cnagxos C.A.,
AKIMOHEpHOE 00I1IeCTBO
«3naTenncTBO



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD

TennoBoii a3 dext
XHUMHYECKON pEaKIiH,

«IIpocsemenuey, 2024
Crp. 67, 3amanns Ne 2, 3.

24 IIOHSTHE O bubmuorexa [JOK
TEPMOXUMUYECKOM https://m.edsoo.ru/PNMKJZHKX
ypaBHEHUH, IK30- U
SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, yroib u

o5 MeTaH). 3arpsi3HeHue bubnmnoreka HOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/USNY5UUW?2
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3

26 1o teme «Ilonyuyenue u bubnnorexka HOK
coOHupaHue KUCIOPOa, https://m.eds00.ru/5516UHX3R
W3Yy4YEHHUE €ro CBOMCTB)

Bopopoag — snemMeHT u

27 MIPOCTOE BELIECTBO. brbmmorexa LTOK

https://m.edsoo.ru/WD392ACWB

Haxoxnenue B mpupoe
bubmmoteka [IOK
https://m.eds00.ru/0SZ28459R
®I': Xumus, 8 kimacc/

dusnyueckue 1 XUMHUECKHE lNa6puensa O.C., OctpoyMoB

28 CBOWMCTBA BOJOPO/IA. N.T"., Cnagkos C.A.,
[Ipumenenue Bogopoaa AKIIMOHEpHOE 00111eCTBO

«3naTenscTBo

«IIpocsemenuer, 2024

Crp. 72, 3ananus Ne 2,3.
29 IlonsATHE 0 KHCIOTaX U COJIX bu6nuoreka [IOK



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

CriocoObI mosryueHust

https://m.edsoo.ru/TMWNIVC43
bu6nuoreka [IOK

30 BOJIOpO/A B JIAOOpaTOpPHH https://m.edso0.ru/C9TO9UCIP
[TpakTuyeckas padora Ne 4
31 o teme «Ilomyuyenue u bubnmnoreka HOK
coOupaHue BOAOPO/Ia, https://m.eds00.ru/SS3WAX33K
HU3y4YEHUE Er0 CBOMCTBY
bubnuorexa [JOK
https://m.edsoo.ru/M3KSO1QDQ
@I': Xumus, 8 xmacce/
32 MonsipHblii 00bEM ra3os. ;E.If‘fﬂgiz;lgféngpoyMOB
3akoH ABorajapo
AK1MOHEpHOE 00I11eCTBO
«M31arenbCTBO
«IIpocsemenuey, 2024
Crp .85, 3aganus Ne 6. 10.
Brruucienus o0béma,
KOJINYECTBA BEILIECTBA ra3za
33 IO €ro I/ISBeCTHH(;IMy 3 4eTBepTH bubmorexa LHOK
https://m.eds00.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA WM
00BEMY
Brruucnenust 005EMOB ra3zoB
34 10 YPaBHEHUIO PEAKLIUU Ha bubnmnorexka HOK
OCHOBE 3aKOHA O0BEMHBIX https://m.eds00.ru/9TQ8AXABY
OTHOIIIEHUI Tra30B
35 DOu3nIecKrue 1 XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJBI https://m.edsoo.ru/7TAOGFZK4R
36 CocraB ocHoBanwii. [lonstre bubmuorexa [JOK

00 uHAMKATOpax

https://m.edsoo.ru/IXB2W6I1VL



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

OI': Xumus, 8 ximacce/
INabpuensu O.C., OctpoyMoB
WU.I., Cnankxos C.A.,
AKITMOHEpHOE 00111eCTBO
«3narenscTBO
«IIpocsemenuey, 2024

Crp. 93, 3aganme Ne 7.

Bopa xak pactBoputens.
Haceiennsie n

37 HEHACBIIIEHHEIE PACTBOPEI. brbmmorexa LIOK
https://m.edsoo.ru/MKHXPOFH4
MaccoBast 107151 BElIecTBa B
pacTtBope
[IpakTuueckas pabora Ne 5
o teme «IIpurorosnenue
38 PacTBOPOB C OTPECIIEHHOM bubmorexa LHOK
N N https://m.edsoo.ru/WXUKPAUOA
MacCcoBOM AoJei
pPacTBOPEHHOTO BELIECTBAY
KonTponsnas padora Ne2 no
39 teme «Kucnopoa. Bogopon. bubmmoteka [IOK
Boga». IIpomexyTouHbIi https://m.edsoo.ru/JJM7935DRY
MOJIYyTO0A0BOH KOHTPOJIb
bubmmoteka [IOK
https://m.edso0.ru/5TESJINAY
®I': Xumus, 8 kimace/
Okeuper: coctas, INa6puensu O.C., OctpoymoB
40 KIaccu uKai, N.I'., Cnanxos C.A.,
HOMEHKJIaTypa

AKIIMOHEpHOE 00I1IeCTBO
«3naTenncTBO
«ITpocsemienney», 2024



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY

[Tonydyenue n xuMHuuecKue
CBOMCTBA KHCIIOTHBIX,

Crp. 105, 3apanus Ne 2, 4.

bu6nuoreka [IOK

41 OCHOBHBIX U aM()OTEPHBIX https://m.eds00.ru/8JAZ9YWS2
OKCHJIOB
OcHoBaHUA: COCTaB,

42 KJIacCU(UKALIUS, bubmorexa [IOK

https://m.edso0.ru/5U397HUSC
HOMEHKJIaTypa

43 [Tonyuenue n xummu4eckue bubnuoreka [JOK

CBOMCTBA OCHOBAHM https://m.edso0.ru/GD9A28ROE
bubnuorexa [JOK
https://m.edsoo.ru/Q6U4WEBK7
®I': Xumus, 8 kimacc/

Kucnorsr: cocras, INabpuensu O.C., OctpoymoB

44 Kiaccudukanms, W.I'., Cnankos C.A.,

HOMEHKJIaTypa AKIFOHEpHOE 00IIeCTBO
«3paTenscTBO
«IIpocsemenuey, 2024
Crp. 110-111, 3amanms Ne 3, 12.

45 [Tonyuenue n xummdeckue bubnmnorexka HOK
CBOMCTBA KUCJIOT https://m.edso0.ru/Z2GCRN45W
Conu (cpennue):

46 HOMEHKJIATypa, CIIOCOObI bubmuoreka [JOK
MTOJTyYEHUS, XUMUYECKHE https://m.edsoo.ru/JJSNUIM9TJ
CBOMCTBa
[TpakTuueckas paborta Ne 6.

47 Pemmenne bu6nuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3aJ1a4
o Teme «OCHOBHEIE KJIaCChI

https://m.edsoo.ru/58D13JF7V



https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

HEOPraHUYeCKUX
COCTUHEHUN

I'enernueckas cBA3b MCXKIAY

bu6nuoreka [IOK
https://m.edsoo.ru/YDS6ZRE31
@I': Xumus, 8 xnacc/
INa6puensu O.C., OctpoyMoB

48 KJIaCCaMHM HEOPTaHUYECKUX WU.I'., Cnankos C.A.,
COEIMHEHU N AK1MOHEpHOE 00111eCTBO
«H3maTenscTBO
«IIpocsemenuey, 2024
Crp. 119, 3amanus Ne 1,8
49 O6o00mmenue u bu6mmoteka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/STBUOEEYN
Kontponbnas padota Ne3 mo
50 TeMe "OCHOBHEIC KJIaCCHI bubnnoreka IIOK
HEOPraHUYECKUX https://m.edsoo.ru/AFA7IDULD
coeqrHeHnn"
[IepBbie monBITKN
51 KJIAaCCU(UKALUN XUMUYECKUX bubmuoreka [JOK
aJieMeHTOB. [loHsTHE O https://m.edso0.ru/C0V3CC214
TPYIIax CXOAHBIX AJIEMEHTOB
bubnuoreka [IOK
https://m.edsoo.ru/X9F1NR3U8
[Tepuonnueckuii 3aKOH U ®I': Xumus, 8 xmacce/
59 [lepuonnueckas cucrema INa6puensu O.C., OctpoymoB

XUMHYECKHUX AJIEMEHTOB /.
. Meunneneena

WU.I., Cnagkos C.A.,
AKIIMOHEpHOE 00I1IeCTBO
«3naTenncTBO
«ITpocsemienney», 2024



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8

Crp. 132, 3aganus Ne 7, 8.

[lepuonsl, rpynnsl, bubmmoreka [IOK
53 4 yeTBepThH
MOJTPYIIIBI https://m.edsoo.ru/NQMWWJIRXN
54 Crpoenue atomoB. CocTas bubanoreka HOK
aTOMHBIX saep. M30Tonbl https://m.edsoo.ru/IMUDOMRS5H
CtpoeHue 2JIeKTPOHHBIX
55 000JI0YEK aTOMOB 3JICMCHTOB bubmuorexa [JOK
[lepuonnueckoii cucremsl /1. https://m.eds00.ru/T95YNV8B2
N. Menneneena
bubmuorexa [JOK
https://m.edsoo.ru/YIP04OMDX
XapaxkTepucTuka OI': Xumus, 8 xinacc/
XUMHMYECKOI0 DJIEMEHTA 110 INabpuensu O.C., OctpoymoB
56 €ro IOJ0KEHHIO B W.I'., Cnagkos C.A.,
[Tepuonnueckoii cucreme /1. AKITMOHEpHOE 00II1EeCTBO
N. Menneneesa «3narenbcTBO
«IIpocsemenuey, 2024
Crp. 156, 3aganus Ne 3, 5.
3nauenue [lepuonnueckoro
3aKOHA JIJIA Pa3BUTHS HAYKH
o7 n npaktuku. /. 1. brbmmorexa LTOK
L https://m.edsoo.ru/SZD8XEQOP
MeHneneeB — y4€HBIN,
MeAaror U TpakJIaHuH
Pe3epBHbIii ypok.
O600mmenue u
58 CHCTEMATH3aLMs 3HaHUH / bubnnorexa LOK
. https://m.edsoo.ru/ZCQTRP0O8Y
Bceepoccutickas
MpoBepoyHas pabora
59 KonTponpHas padora Ne4 mo bubmuoreka [JOK



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

teMe «CTpoeHHe aroma.
Xumuyeckas CBszb» /
Bceepoccutickas
MpoBepoyHas padora.
IIpome:KyTOUYHBIH I010BOM
KOHTPOJIb

BHGKTPOOTPI/IL[aTCJIBHOCTB

https://m.edsoo.ru/FTI1ZF99WF

60 aTOMOB XUMHYECKHUX bubmorexa LOK
https://m.edsoo.ru/HZA110EDS8
3JICMEHTOB
61 HMoHHas XuMu4yeckas CBsI3b bubmorexa [IOK
https://m.eds00.ru/3SY1RJKVI
62 KoBanentHas nosnsipuas bubnuorexa [HOK
XHMHUYECKasl CBSI3b https://m.edsoo.ru/EOL3MT2AE
bubnnoreka IIOK
https://m.eds00.ru/9YVR3FUXI
®I': Xumus, 8 kimacc/
KoBaneHnTHast HEmoIsIpHas Fabpuensn O.C., Octpoymos
63 N.I., Cnanxos C.A.,
XUMHYECKAs CBA3b
AKIMOHEpHOE 00I11eCTBO
«H3maTenscTBO
«IIpocsemenuey, 2024
Crp. 162, 3aganusa Ne 5, 6.
bu6nuoreka [IOK
64 CTeneHb okHCICHHS https://m.edso0.ru/RA6CVXM66
OKHCIUTEIBHO-
65 BOCCTaHOBUTCIILHBIC bubmorexa [IOK
https://m.edso0.ru/ZXNCA7DOZ
peakuuu
66 Oxkucnurenu u bubnuotexa [JOK

BOCCTAaHOBHTCIIN

https://m.edsoo.ru/QPS46Z5PU



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU

OI': Xumus, 8 ximacce/
INabpuensu O.C., OctpoyMoB
WU.I., Cnankxos C.A.,
AKITMOHEpHOE 00111eCTBO
«3narenscTBO
«IIpocsemenuey, 2024

Crp. 169, 3amanns Ne 10.

PesepBHBIil ypOK.
O06o0mmenue u

67 cUCTEMATHU3ALUA 3HAHUN 110 1 Bubmiorexa HOK
I https://m.edsoo.ru/4RH7M35NF
Teme «CTpoeHure aroma.
XUMHUYECKas CBI3b»
PesepBHEBII VPOK.
68 060g eHHeyﬁ 1 Bubmiorexa LIOK
B . https://m.edsoo.ru/7DNRBZ948
cucreMarnl3anus 3HaHNU
OBIIEE KOJIMYECTBO HACOB 68

1O [TIPOT'PAMME



https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJbHOUN ITPOI'PAMMBbBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

1

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA»

11

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHSTHH: aToM,
MOJICKYyJIa, XUMHYECKHI 3JEMEHT, IIPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi W MOJICKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTa B COCJMHCHUHU, MOJSPHBIA O0BEM, XMMHUYECKAs pPeaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKIUu  COCAMHCHUS,  PCaKIHH
pa3liOKEHUs, PEAKIMW 3aMCUICHHS, peakuu oOMeHa, 23K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW 3(P(HEKT peakiuu, pacTBOp,

MacCCoBasd A0Jd BCIICCTBA (HpOI_[eHTHaH KOHLICHTpaI_[I/IH) B paCTBOpPEC
HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA H
IMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

HCIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, A4aTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX
KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUEC PCaKIINU (HO qucily Hu COCTaBy

Y4acCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3D (DEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPDHYHO W MOJIAPHYHO MacCChbI

BE€IICCTB

1.8

1.9

BBIUHCIISITH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie

COEIMHEHMS,

BBIUUCJIATH MACCOBYIO JOJIHO BCIICCTBA B PACTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METOMbI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «Baxnennme npeacTaBUTeIn HEOPraHUYECKUX BELECTBY

2.1

2.2

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: OKCH I,
KHcCJj0Ta, OCHOBaHHUEC, COJIb

OnpeAC/IATh NPUHAMJIC)KHOCTh BCHIECCTB K Ol'[peI[eJ'IéHHOMy KJIacCy

COeMHEHUH 1o Gopmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHU4YCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKHI/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IHPOTCKAHHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TOJB30BAaHUS XMMHUYECKOW TIOCYAOH H
1a00paTOpPHBIM 000OpPYZOBAaHHEM, a TaKXKe MpaBWIaM OOpAaIICHUS C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU 10 BBIIOJIHEHUIO
Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKNE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAaCcTBOPOB IIEJOYeH M KUCIOT C TOMOIIBIO

MH/IMKATOpPOB (JIakKMyC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Tteme: «llepmogmueckunt 3akoH u Ilepuomuueckas cucrema
xumudeckux snemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumnueckas cBa3b. OKUCIUTEILHO-BOCCTAHOBHTEILHBIE peakuumn»

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XHUMHWYCCKHUX TIOHSITHM: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroma,
XUMHYECCKas CBA3b, IOJIIpHAad W HCEMOJISIpHAad KOBAJCHTHasd CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/ICbI/IIII/IPOBaTL XUMHNUYECKHUE DJICMCHTHI



3.3

3.4

ONHKCHIBATh M XapakTepHu3oBaTh TabiuuHyio ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMUYECKHMX D3JEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas moarpymmna (brpymma)y,

«MaJible» U «OO0JIbIIHE) IICPHUOAbL

packpsiBaTh cMmbica [lepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TabiwuIile
«ITepnogmueckas cHCTEeMa XHUMHYECKHUX 9JIEMEHTOB J.H.
MenpeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKHUX JJIEMEHTOB (COCTaB M 3apsj sjapa, oOIee 4Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpECNATh  CTENEHb  OKHUCJICHHUS JJCMCHTOB B  OHMHApHBIX
COEUHEHUAX
ONpeNeNsATh BUJl XMUMHYECKOM CBsi3U (KOBaJeHTHAs W HMOHHAs) B

HCOPraHUYCCKUX COCINHCHHAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

IlepBoHavaibHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KM3HM YelIOBEKa. XUMHUS B CHCTEME HaAyK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3

ITonsarue o METOJaXx ITO3HAaHHA B XMMHUHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl
pa3saciICHUs cMmecent

ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

14

1.5

1.6

Xummnueckas popmyina. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

KomnuectBo BemectBa. Moisib. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COCI[I/IHCHI/Iﬁ
dusznyeckre U XUMHYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.

3akoH COXpaHCHUA MACChl BCIICCTB. XUMUYECKHUE YpaBHCHMU. Knaccn@nkaunﬂ

XUMUYECKHUX PEaKlnuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYI0H, C MpaBUIaMu
paboTel B Jsaboparopuu W nOpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
0o00OpyZi0BaHHEM, H3yUY€HHE M ONucCaHue (U3MYECKUX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEIIEeCTB, HaOmoJeHue (u3ndeckux (IJIaBjleHHE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHJAEHCallUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, [MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIOTOW) SBIEHWUW, HAOTIOIEHWEe W OINUCaHUe
NPU3HAKOB TMPOTEKAHWS XUMHUYECKUX peakuuii (pa3joxeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3JioKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kelle3a ¢ PACTBOPOM
commu meau(ll), n3yuenne cnmocoOoOB pazaeneHus: cMecei (C MOMOIIbI0 MarHuTa,

(I)HJ]LTpOBaHI/IC, BBIITAPUBAHUC, AUCTUIIIALUA, XpOMaTOFpa(I)I/ISI), IPpOBCACHUC




OYHCTKH HOBapeHHOﬁ COJINn, Ha6JIIOI[eHI/IC " OIMMCAaHUC PE3YJILTATOB MMPOBCIACHUA
OIIbITa, WJUIIOCTPUPYIOMICTO 3aKOH COXpaHCHHA MacCChbl, CO3JaHUC Moz[eneﬁ

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxueiine npeacTaBUTeNId HEOPraHUUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — snemMeHT u mpocToe
BenlecTBo. Haxoskaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucimopona. CrocoObr
MOJly4YeHHUsl KHUCIOpoJa B Ja00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoe. O30H — alIoTponHas MoAu(pUKALHs KUCIOpoIa

2.2

TennoBoit > PeKT XUMUIECKOH peaKkIuy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE peakuu. TOIMBO: yroiab U MEeTaH. 3arpsi3HEHUE BO3yXa,

yCUJICHUE apHUKOBOTO 3 dekra, pa3pylieHre 030HOBOTO CIIOs

2.3

2.4

2.5

Bonopon — anmement m mpocroe BemecTBo. Haxoxkaenue Bomopoaa B IIPHUPOJE,
¢u3nuecKkue W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbI MOIYUEHHUS.

Kucnors! u conmu
Monsipablii 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHHUSIM

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBoOpbI.
HacpliieHHble 1 HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBasi 1o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBa BO/IBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKM3HU uenoBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa U OYHCTKa

MIPUPOAHBIX BOJT

2.6

2.7

2.8

Knaccudpukanuss Heopranmveckux coeaunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoiire (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpazyronue. Homenknatypa okcuaoB. Dusznueckre M XUMHYECKUE
cBolicTBa OKCUAOB. [loryuenne okcuaoB

OcHoBanust. Knaccudukanuss ocHoOBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [TonyueHne ocHOBaHUM

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucior. dusnueckue u
XMMHYECKHE CBOHCTBa KHMCIOT. Psam aktuBHoctH MeTaioB H.H. bekerona.

[Tomyuyenue kucnot

2.9

Commu. HomeHnknatypa cosieil. @uU3NYeCKHe M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue conei




2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

211

3.1

3.2

3.3

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHEe, cOOMpaHME, paclio3HaBaHUE U H3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3ZHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMi OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIy4YCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXKHO HUCTIOIB30BAHKNE BHICOMATEPUATIOB),
HaOrofieHne oO0pa3lioB  BEIIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C PAa3IMYHOM PpPacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpPENENEHHON MAacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIlaMU (HaTpUEeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIN3allH, I1I0JIy4YEHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO MeTajla JApYyruM M3 pacTBOpa COJHM, peLIeHue
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmue kiacchl HEOPraHUYECKHX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[TepBble MNOMBITKM KIacCH(UKALUU XUMHMUYECKHX dJeMeHToB. IlonsaTue o
IpyNnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbI,
TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHToB [1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoir cucrtembl XuMuueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepuonpr u rpynnbl. PU3NYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XMMHYECKHX DJIECMCHTOB



3.4

3.5

IIepuognueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme [I.1. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM UM MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku U npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crencup okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIBHEIC pPCaKknuu. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHE OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pE€aKIuu pa3IoKCHUA, COCI[I/IHGHI/IH)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYaIOIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJS U MPOLEHTHAs KOHLEHTPaIHs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METALIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENPHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOpOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

YMEHHE MPaBUIIBHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM uymcie MHUHEpaJbHbIE YJIOOpPEHHMs, METAUIbl M CIUIABHI,
NPOAYKTHl TEpepadOTKA MPUPOAHBIX HCTOYHUKOB YIJIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YEJIOBEKAa U OKPYKAOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpoBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHbIMU MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M HAy4yHO-TIOMYJIIpHAs JMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 Bf€HIECTBAX, HX
MMPEBPAIICHUAX u IMMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

MCIIOJIb30BAaTh €€ JUIs pelIeHns yueOHO-1103HaBaTENbHbIX 3a/1a4

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara U CHMBOJIMYECKOTO

A3bIKa XUMHH JJIs1 COCTaBJICHUS q)OpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,




YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
QJIGKTPOHOB), PACHpPEIEICHUEM JIJIEKTPOHOB TI0 JHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (paJlyC aroma, 3JIEKTPOOTPULIATEIBHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
Ilepuoguueckoit cucremMe (B MajbIX IEpUOAAX M IVIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XHMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue ornpenessiTh:
8.1 BaJICHTHOCTh W CTEIEHb OKWCJICHHSI XHUMHYECKUX JJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJIOp, HATPUN, Kaaud, MarHui,
KaJIBIIMH, aTFOMHHHH, JKEJIE30)
CIOXHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-l1A rpynn, amromunus, menu (l1), uunka, xeneza (Il u
' I11), oxcuasl yraepoaa (I u 1V), kpemuus (1V), azota u dpocdopa (111
u V), cepel (IV u VI), ceprucras, cepHas, azoTtucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUI
10.3 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIATh (POBOIUTE PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 M0 YpaBHEHHUSM XHMHUYECKUX PEAKIUil ¥ HaXOAUThb KOJIUYECTBO
' BEIeCTBa, 00BEM M MacCy pearcHTOB WIH MPOyKTOB PEaKIIUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro TOo3HaHuUA  (HaOIIOlIEeHUE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYO0BAHHEM
npaBUIaMu 0€30MaCHOTO OOpaIEHUs C BEIECTBAMHU, HCTIOIb3YEMbIMHU
B MOBCEHEBHOM KM3HU, MPaBUIaMH MTOBEICHUS B LESIX cOepekeHUs
123 3JI0pOBbSl U OKPYKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha JKHUBBIE OPTraHU3MBI OMPEAENEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3Y4YCHHE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMHU SIBJICHUAMMU, OIIBITHI,



WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
denondranenna) s ONpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJI0Yel

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PCIICHUC SKCIICPUMCHTAJIBHLIX 3ada4 IO TeMaMm: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX CO@HHHCHHﬁ»; ((BJICKTpOJII/ITI/I‘leCKaH
JUCCOLIMAIIHS) «Baxneimue HeMETaUIBLI U HX COCOAUHCHUA,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPax HOHBI: XJIOPUA-, OpOMUI-,
wonuna-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusi, KaibIl¥s, aJFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

141

14.2

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (I)OpMe BBIBO/IOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU
SABJICHUAMHA H IMPOLECCaAaMH, IPOUCXOOAINIUMA B MaKpO- U MUKPOMHPE,

OOBSACHSATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [lepBoHayanbHbIE XUMUYECKNE TTOHATHS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 351eMeHTOB. [IpocThie 1 CI0XKHbIE BELIECTBA.
13 Xumnueckas popmysa. BaleHTHOCTb aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OTtHOcHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBas J0Jsl XMMUUYECKOIO 3JIEMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3anMocBs3b KOJIMUECTBA, MAacChl U YUCHIA CTPYKTYPHBIX €AMHUI] BELIECTBA
16 dusnuecKkue U XUMHUYECKHE SIBICHUSA. XUMHUECKas peakuus U e€ MpPU3HAKH.
' 3aKOH COXpaHEHUsl MacChl BelecTB. XMMUYECKHE YPaBHEHUS
5 [lepuonuueckuii 3akoH u Ilepumoguueckas cucteMa XUMHUYECKUX 3IIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XMMUYECKHX 3J1eMeHTOB J[.1.
2.1 MenneneeBa. Ilepuoas!l u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. MeHnneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kaius, Kajablusg (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAJIMYECKMX W HEMETAJUIMYECKUX CBOMCTB) M HX COEJUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM 3JIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  CBs3b.

Merannudeckas CBI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKHM U BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX B KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yrinepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THIPOKCUIOB QIIOMUHUS, OKele3a, IMHKa). llodmydyeHue OCHOBaHUH W
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Toyyenue kucior
OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAbOpaTopuu
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CITIOCOOBI TMOJIYUCHUA MCTAJJIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIuy, TEPMOXUMUYECKHE YPaBHEHUs. JK30-

U SHJOTEPMHUYECKHE peakluu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTaHOBUTEIH.
[Ipomieccbl  OKMCIIEHHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OanaHc
OKHCIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCouuau
Peakiun MoHHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEeaKUUid HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jgabopaTopuu u OBITY.

HepBas[ ImoMoumpb IMMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpeMHHUSI U UX COEIMHEHUH B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xxo3siicTBe. [IpumeHenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coenHeHUH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE

CITOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHnvdcCKNX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAas KI/ICHOTa).
IToHaTHe 0 OMOJIOrMYECKH BaKHBIX BCHICCTBAX: XHpaX, 6em<ax, YTIIEBOJax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 110 XMMUYECKUM ypaBHEHHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumust: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; 5-€ U3aHuUE,
nepepadborannoe ["'abpuensiu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

[Tpumepnas pabouasi mporpaMma Kypca XUMHH JiJs 8-9 kiacc
obmeo6pazoBarenbHbIX yupexaenui. / [lox pea. O.C. IN'abpuensn, C.A.
CnankoB — M.: [Ipocsemienue, 2021.

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnuonepHoe odiectBo «M3aarensctBo «lIpocBemienuey, 2024
["a6puensa O.C., JIpicoa I'.I'. [IpoBepouHbIe 1 KOHTPOJIbHBIE PAOOTHI
«Xumus. 8 kinace», M., IIpocsenienue, 2021.

IMabpuensa O.C. Bockob6oitaukoBa H.I1. Xumus B Tecrax, 3amayax,
ynpaxHeHusix. 8—9 knaccel. - M.: Ipoda, 2013.

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

bu6mmoreka L{OK https://m.edsoo.ru/7f41837c¢

[MopTan ®UIIU http://mwww.fipi.ru

OdunmansHbiil nHbpopMarronHbii moptan EI'D http://www.ege.edu.ru

denepanbHbIi LIEHTp TecTupoBanus http://rustest.ru/



ITpunoxenune k OOIT OO0

MUWHUCTEPCTBO NPOCBEMIEHUS POCCUIICKON ®EJEPAIIIN
Komurer no oopaszosanuro Cankr-IlerepOoypra
Anvimaucrpanust KpacHorsapaeiickoro paiiona Cankr-Ilerepoypra
I'BOY rumuazus Ne 405

PACCMOTPEHO YTBEPXJIEHO
Hupexrop Hupextop

(3apenkas 1.B.) (3apenkas 1.B.)
[Ipotokon Ilegarornueckoro copera Ne 1 IIpuka3 Ne 64
oT «27» aBrycra 2026 1. oT «27» aBrycra 2026 1.

PABOYAS IPOTPAMMA
(ID 11374159)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

JU1s1 o0Oyyarommxcst 9 Kjiiaccon

CocTtaBuTesb: yUYUTENh XUMUU
Kamuuauna E.A.

Cankr-IlerepOypra 2026



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MNporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLIETIIMU MPENOJaBaAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTENbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpuBaeT paclpeiesieHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJaroUuxcs, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pe3yabpTaTaM 00y4YeHUs XMMUU Ha YPOBHE 1IeJIeH M3YUYeHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOECHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
dbopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWN W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomui MUpy,
«buosorus. 5—7 kiaccel» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaloIlIeT0 MHpa, MCIOJB3ys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHMH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 9 kiacce — 68 yacos (2
yaca B HEJICJIIO).



COJAEPKAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmomnueckoi
CUCTEME U CTPOCHHUEM MX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3auvyHbIM MIPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsitTue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'€TEPOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiieHue YPaBHEHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HWCIOJB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMHU. DIEKTPOJIUTHI U HEAJIEKTPOIIUTHI.
KaTnonsl, aHnoHbl. MexaHu3M aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
xumuueckol cBsizu. Crenens aucconranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakuiun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peaKkuii HOHHOTO 0OMeHa,
MOJIHbIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUN 00 AJIEKTPOIUTHIECCKOM
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [[oHSATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKINu



OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMK KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  TPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHre, peaklMH pa3yIoKEHHs, COETUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue m (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTeHOB. XHUMHUYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTalylaMH, HeMeTalylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
ConsHas KuciIoTa, XUMUYECKHE CBOMCTBA, IMOJIYy4YECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHne XJIOpUIbl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3nYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHYeCcKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kucioTa, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeICTaBUTENd Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynb(dar-uon. HaxoxaeHnue cepbl U €€ COCNMHEHHMA B TMpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUSA. A30T, paclpoOCTpPaHEHHUE B MPHUPOJE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHak, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, MoJyuyeHue U npuMernenue. Coin aMMOHMUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJlydeHHe, (PU3MUYECKHUE U XMUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KadeCTBE MHHEPAIbHBIX
yaoOpeHuil. XuMHUYeCcKoe 3arpsi3sHeHUE OKPYIKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,



annotpornHelie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyuenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YI0OPSHUIA.

O6mas xapaktepuctuka 3nemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepojA,  aJUIOTPOIHBIC
Moau(UKAIIMK, PACIPOCTPaHEHUE B TpHUpojae, (HU3MYECKHe W XUMHUUYECKUC
cBorcTBa. Ancopouus. Kpyroopot yriepona B npupoje. Okcuabl yriepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN
b dexT. YrompHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noinyueHue W npumeHenue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SUCTBE.

[TepBoHa"aEHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSAUHEHUSIX
yraepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJNyYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakKHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TIPOTEKAHWsI, OIBITHI, OTpAKAIOIMHNE (PU3NUECKHE M XUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB),
O3HAKOMJIEHHE C O0O0pa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€ coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOEHUE Mpoliecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeakIny Ha CyJbdar-
WOH W HaOJIOJieHWe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO MCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yAOOpEHUH, MOIydeHuUE,
coOupaHue, pacno3HaBaHWE€ M M3YyYECHHE CBOICTB aMMHAaKa, IPOBEJCHHE
KaueCTBCHHBIX PEAKIMi Ha MOH aMMOHHS U (pochar-noH u m3ydeHrne MpU3HAKOB
UX TIPOTEKaHHUsI, B3AMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE M U3yuUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbI U UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmoamyeckor cucreMe Xumudeckux daeMmeHTtoB . H.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTauioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONydeHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YyTyH, AIOPAJTIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKUX
sanemenToB /. 1. MeHnaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenouno3eMenpHbIE  METAUIBI MAarHUM W KaJbLUUW: TIOJOXKEHUE B
Ileprnonnueckoin cucreMe xumudeckux snemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUecKue U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinue coequHEHUs Kbl (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AJrOMUHHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOXIAeHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
ATFIOMHUHUSL.

Keneszo: monoxenue B [lepruoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aTOMa, HAXOXKIEHUE B mpupoac. Pusnmyeckue wu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U coiu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJTyYCHHE.



Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMHU, M3y4Y€HHE PE3yJbTAaTOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIU W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS KeJe3a B KUCIOPOJIe
(BO3BMOKHO  KCMOJIb30BAaHME  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaJbLMs, aJlOMUHUS, [IMHKA, Keye3a
(I u xenesza (111), meau (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «BaxkHelmue
METaJUIbl U KX COCUHCHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarouleh cpenbl (MpeesbHas I0mycTUMas
KoHIIeHTparus BemecTs, nainee — [1JIK). Poxs xuMun B perieHnn 3KoJI0rHuecKux
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOJb30BaHUE KaK OOIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TIOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJISi OTAETBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNePUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HW3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

dusznka: marepus, aTroM, O>JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUM 3apsj]l, MPOBOHUKH,
MOJTYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yA00peHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI,
TI0JIC3HBIC HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJ[yYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABl JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEpHpPETAalUH, NPeoOpa3OBaHUI0 W TMPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M
HOBBIX CUTYaI[UsIX.

K xoHIy oOydenus B 9 kj1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHUYECKHUX MOHSATUNA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakuuu, MOJib, MOJSIpPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, SJIEKTPOJIUTHYECKAS JUCCOLMAINS, PEAKIHH HOHHOIO
oOMeHa, KaTaau3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pElmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIH) CHUMBOJHMKY Ui COCTaBICHHUS (HOpMYI
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e OIpPEIENATH BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeisl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio (opmy [lepuoanueckoid CUCTEMbl XMMHUYECKHX AIIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)y U «modouyHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpeieieHue HMX IO 3JEKTPOHHBIM CJOSM), OOBSACHATH oOuIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B



npejenax MajiblX MEPUOJIOB U TIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX U HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJIEKTPOJUTUYECKON JHMCCOUMAlUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3IUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO »3JIEMEHTa 10 (dopmyie
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
Ja00paToOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTL  PEaKIuu, TMOJATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAcMO3HABATh OMBITHBIM MYyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kapoonar-, ¢ocdar-, cuiaMkar-, cyibdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEbHOCTU — aHaJU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — i1 U3y4YE€HUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHBbIC METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
Ne i/m Konrpoabnsie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3nea 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yrioyOieHue 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3ZelIoB Kypca 8 Kiacca https://m.edsoo.ru/EQETUT35Z
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuotexa [HOK
' peaxiuit https://m.edsoo.ru/AFN4LWG7U
13 DNEeKTPONIMTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnmnoreka HOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/KODUR50VV
Htoro no pazneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHUS
21 OO11ast xapakTepuCTHKa XUMUYECKHX 4 1 bubnmnorexka HOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/ZTN1F700I
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa LHOK
' PYHIBL- L¢P https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.3 aneMeHTOB VA-rpymmbl. A3ot, hochop n 7 1 bubmmorexa [TOK
| PYIHEL A30T, P htps://m.eds00.ru/VOXDOUX2S
UX COCITMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmmorexa [JOK
' y PYIHBL poa https://m.eds00.ru/JPJ200VIX
KPEMHUH ¥ UX COCTMHCHHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Hroro mo pazneny 25
Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST
. bubmuorexa [JOK
31 Obmwe cBoficTsa METaIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
. bu6nmoreka [IOK
3.2 B 16
KHEHUIINE METAIIJIBI M UX COEIUHEHUS https://m.edsoo.ru/EFKOWOHZI
Htoro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
41 BemecTBa u Matepuansl B ) KU3HU 3 bubnnoreka IIOK
' YyeJloBeKa https://m.edsoo.ru/TENBWEF7Y
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmmorexa LHOK
P p https://m.edsoo.ru/FY5RY75R9
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KosunvecTBO 4acoB Ili1anupyemblid
Ng Tema ypoka Kontpoabsubie  IIpakTuueckue epuon / DICKTPOHHEIC HHPPOBLIC
n/n Bcero dakTHYecKas o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI 1aTa
[Teproanueckuii 3aK0H.
[Iepnonnueckas cucrema bubnuoreka [IOK
1 1 yeTBepTH
XUMHYECKUX 3JIEMEHTOB /[. https://m.edsoo.ru/ECRKA9OAY
N. Menneneena
3aKOHOMEPHOCTH B
W3MCHCHHUU CBOMCTB 1 bubmuoreka [JOK
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/GNJPEROFB
IIEPBBIX TPEX MEPUOIOB
bu6mmoreka [JOK
https://m.edsoo.ru/WTOIWRA2Q
OI': Xumus, 9 kimacce/
Knaccudpukanus n INa6puensu O.C., OctpoymoB
HOMEHKJIaTypa 1 N.I'., Cnankos C.A.,
HEOPraHUYECKHX BEILECTB AKIIOHEpHOE 00IIeCTBO
«M3naTenbeTBO
«IIpocsemenuey, 2025
Crp.12 ynp. Nel 1.
Buabl xumuyeckoi CBsA3U U
TUTBI KPUCTAJUTMYECKUX 1 bubmorexa HOK
N https://m.edsoo.ru/UI4Y5CFRV
pemeToK
KonTponsnas pabora Nel no 1 1 bubnuorexa [JOK

TEMC «HOBTOpCHI/IC n

https://m.edso0.ru/J4X8ZN212



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212

yriyOneHue 3HaHUH

OCHOBHBIX Pa3/IeNioB Kypca 8

KJ1accay. BBoaHbIH

KOHTPOJIb
Knaccudwukamus
6 XI/IMI/I‘-IGE)KI/IX €aKIUH 110 bubnnorexa [IOK
peakl https://m.edsoo.ru/X8XAE7E2J
Pa3IMYHBIM MPU3HAKAM
ITonsTHE O CKOpOCTH
7 XUMHYECKON PEaKIIUU. bubnunoreka [JOK
IlonsTue 0 rOMOTeHHEIX U https://m.edsoo.ru/6VLXCYY7N
TeTePOTeHHBIX PEAKIIUIX
bubmuoreka [JOK
i https://m.edsoo.ru/H4FH7NZNM
OHSATHE O XI/EII;/II/IIIeCKOM OF: Xumns, 9 kace/
PaBHOBCCHH. FEaKTOPHL, I"a6puensu O.C., OctpoymoB
3 BIIUSIIOIINAE i{a CKOPOCTH JT.. Cramxos C.A.,
XUMHYECKON peakinu U
AKIIMOHEPHOE 00111€CTBO
MOJ0KEHNE XUMUYECKOTO
«3naTeancTBO
DaBHOBECHA «IIpocsemenuey, 2025
Crp.23 ynp. Ned.
OxucaurenpHo-
9 BOCCTAHOBUTEILHBIE bubmnorexa [IOK
https://m.edso0.ru/648V11026
peakiuu
Teopus dIEKTPOTUTUYECKON
10 ncconanuu. CHILHEIE U bubmmorexa [IOK
g HHATHH. https://m.eds00.ru/2KCYCLZ16
Cl1a0bIe AIIEKTPOIUTHI
1 HonHble ypaBHEHUS bubnuorexa [JOK
peakuuin https://m.edsoo.ru/VVN2SBON1R
12 XHUMUYECKUE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R

KHCJIOT 1 OCHOBAQHHH B CBETC
npeACTaBICHUN 00
AJIEKTPOTUTAYECKOMN
JIHICCOIAITAN

https://m.edso0.ru/8HH81YVXI
OI': Xumus, 9 kinace/
INa6puensu O.C., OctpoymoB
W.I'., Canagkos C.A.,
AKIIOHEpHOE 00IIEeCTBO

«3narenncTBO
«IIpocsemenue», 2025
Crp.41 ynp. Ne9.

XUMHUYECKUE CBOUCTBA
COJIEHl B CBETE

13 npeACTaBICHUN 00 buGnnorexa [IOK
. https://m.edso0.ru/ETD5QTS4G
ANEKTPOJIUTHICCKOU
JUCCOLIHAIIUT
14 [TonsTHe 0 THIPOIU3E COEH buGnnorexa [IOK
https://m.edsoo0.ru/9JFRAVE8W
bu6mmorexa [IOK
https://m.edsoo.ru/FEEIZRMBG
@I': Xumus, 9 kiacc/
IMa6puensu O.C., OctpoyMoB
15 Obobmerre 1 . W.T., Cnazkos C.A.,
CUCTEMaTHU3aIlUsl 3HAHUH
AKIIOHEpHOE 00IIeCTBO
«3marenscTBO
«IIpocemenne», 2025
Ctp.49 ynp. Neb6.
[IpakTnueckas padora Ne 1.
16 «Pelllere bu6mmorekxa [OK
https://m.edso0.ru/7VXTFHIT4
AKCIIEPUMEHTATBHBIX 33124
17 Kontponbnas padota No2 o P — bubnmnoreka [JOK

TeMe «DIEKTPOTUTHIECKAs

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

aucconuanis. XUMUYECKUe
peaKkuM B paCTBOpax»

OOm1ast xapaKTepUCTHKA

bub6mmoreka [JOK

18 raﬂ?reHOB' Xumpeckue https://m.edsoo0.ru/NNYKYZF12
CBOIMCTBA Ha IPUMEPE XJI0pa
bu6mmoreka [JOK
https://m.edso0.ru/CWVSHCD2M
@OI': Xumus, 9 xiacce/
Xuoposonopon. Conas I"a6puensu O.C., OctpoymoB
19 KHCJ}OTa’ RIMIHCCIHE N.I'., Cnankos C.A.,
CBOICTBa, MOJTyYEHUE, AKIHOHEpHOE 0BIIECTBO
TPUMEHCHHIE «3naTeanpcTBO
«IIpocsemienue», 2025
Ctp.67 ynp. Ne2.
[TpakTrueckas padora Ne 2
20 o treMe «Ilomyuenue bu6nuorexa [IOK
COJISTHOM KHUCJIOTBI, U3yUYECHHE https://m.edsoo.ru/PVEXIYWEG
€€ CBOMCTBY
Brruncienus no
21 YPaBHEHUSM XUMHUYECKHUX bub6nuorexa [IOK
peaKuuii, eciii OJUH U3 https://m.edsoo.ru/4BI5SHO70F
peareHTOB J1aH B U30BITKE
99 OO1as xapakTepucTUKa bubnuotexa [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/VMWKERSEP
AnnorpomnHsie
MO (DUKAIIIH CEPBI. ) Bu6mrorexa [OK
23 Haxoxnenue cepsl u eé

COEIMHEHHH B IIPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

CepoBoopo/1, CTpOEHHUE,

bubmuoreka [JOK
https://m.edsoo.ru/ECGX2B40W
OI': Xumus, 9 kinace/
INa6puensu O.C., OctpoymoB

24 (bu3nUecKre U XUMUYECKUE N.I'., Cnagxos C.A.,
CBOICTBa AKIIMOHEPHOE 00111eCTBO
«M3paTenscTBO
«IIpocsemenue», 2025
Ctp.80 ymp. Ne8.
Oxcunpl cepol. CepHas
o5 KHCIOTa, (U3NUYECKUEe U bubnmoreka [JOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/ULRFLCHH1
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JIe)KAIUE B OCHOBE
MPOMBIIIJICHHOTO CII0c00a
26 MIOJIyYEHUsI CEPHON Bubnuorexa LIOK
https://m.edsoo.ru/H7FT3NON4
KHUCIIOTHL. XUMHYECKOE
3arpsi3HEHUE OKpY Karoleit
CpeIbl COCTMHEHUSIMU CePhI
Brruuciaenue maccoBoit
27 JI0JIA BBIXOJIa TPOYyKTa bubmmorexa [TOK
https://m.edsoo.ru/HSJE186WN
peakuuu
OO01mmas xapakTepucTuKa bubmorexa [JOK
>teMenTos VA-Tpyrbi, https://m.edsoo.ru/lWAHRMB976
OI': Xumus, 9 ximacc/
28 A30T, pacrpocTpaHeHHE B

npupojae, GpuzndecKue u
XUMHUYECKUE CBOUCTBA

IMa6puensu O.C., OctpoymoB
N.I'., Cnagxos C.A.,
AKIIMOHEPHOE 00111eCTBO



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976

«3nmaTeanpcTBO
«IIpocsemenue», 2025
Crtp.89 ymp. NoS.

AMMHaK, ero Gpu3nvecKue u

29 XUMHYECKHUE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/HZAYE5F13
MOJTy9eHUE U TIPUMEHEHHE
[TpakTrueckas padora Ne 3
30 o teme «Ilomydyenue bubnunoreka [JOK
aMMHaKa, U3y4eHue ero https://m.edsoo.ru/JORP64IFJ
CBOMCTBY»
A3OTHas KUCI0TAa, €€
31 (hbU3UYECKHEe U XUMHUYECKUE bubmorexa [JOK
. https://m.edsoo.ru/U2DYEDMYE
CBOICTBa
bubmuoreka [JOK
1 https://m.edsoo.ru/5SHBKCIQCB
cncinbsoBaHHe HUTPATOB U OT: Xz, 9 kace/
COJICH aMMOHITL B I;aquTfe [Ma6puensu O.C., OctpoyMoB
39 MUHEPAITBHBIX YI00PCHHUIA. JLT.. Craxos C.A.,
XHUMUYECKOE 3arpsi3HEHUE
5 AKIMOHEPHOE 00LIECTBO
OKpYKaroIIen CpeIbl
«M3naTenbCcTBO
COCHMHCHHAMI a30Ta «IIpocsemenuey, 2025
Ctp.93 ynp. NelO.
docdop. Oxeun docdopa
V) u dpochopHas KucaoTa, b K
33 (V) docop 3 yeTBepTh no/morexa [0
(bu3nUecKre U XUMUYIECKHE https://m.eds00.ru/GDQJSO3WP
CBOWCTBa, MOJTy4YeHUE
Hcnons3oBanue pocdaros B
Gocd bu6mmorekxa [{JOK
34 KaueCcTBE MUHEPAIbHBIX

ynoopeHuit. 3arps3HeHNe

https://m.edsoo.ru/UAZ3HUGB5V



https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V

IIPUPOJHOM Cpebl
dbocharamu

Yraepon, pacripocTpaHeHHE

bub6mmoreka [JOK

3 B IPHPOAE, q)mnz{ eexe https://m.edsoo.ru/DWOM6SUUL
XUMHYECKHE CBOMCTBA
bu6mmoreka [JOK
https://m.eds00.ru/OXQAPGNCFE
Oxkcuapl yraepoja, ux OI': Xumus, 9 kimace/
(bu3HUYeCcCKre U XUMUYICCKUE I"a6puensu O.C., OctpoymoB
36 CBOMCTBA. DKOJOTHYECKHUE N.I'., Caagkos C.A.,
MPOOJIEMBI, CBSI3aHHBIE C AKIIOHEpHOE 00I11eCTBO
okcuzom yriepoaa (1V) «M3naTenbeTBO
«IIpocsemienue», 2025
Ctp.114 ymp. Ne9.
37 YronbHasg KUcCI0Ta U €€ bubnunoreka [JOK
CoJIx https://m.eds00.ru/OHQHDGIPA
[IpaxTuueckas padora Ne 4
o teme "[lonyuenue
38 YTIIEKUCIIOTO l?lasa. bubmmorexa [OK
https://m.eds00.ru/G2HZXQGC8
KauecTtBeHHas peakuus Ha
KkapOoHaT-uoH"
[TepBoHayaNbHbBIE MOHATHUS
39 00 OpraHMYEeCcKUux bubnuotexa [JOK
BellleCTBaxX Kak o https://m.edso00.ru/30T1Z2109Z
COCMHEHUSX YTIepoaa
bu6mmorexa [{OK
. https://m.eds00.ru/75JXNHO018
40 Kpemuuii u ero coenuHeHus

OI': Xumus, 9 ximacc/
IMa6puensu O.C., OctpoymMoB



https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8

[TpakTuyeckas pabora Ne 5.

N.I'., Caagkos C.A.,
AKIIMOHEPHOE 00111eCTBO
«3naTenncTBO

«IIpocsemenue», 2025
Crp.128 ynp. Ne7, 8.

Pemenue
41 JKCIEPUMEHTAJIbHBIX 337a4 bubnmoreka [JOK
1o teme «Baxueiime https://m.edso0.ru/O7E8DOD7Z
HEMETaJUTbl U UX
COCIUHCHHUS
KonTponbnas padora Ne3 mo
Teme «BakHelimme
42 HEMETAIUIBI U UX bubmuoreka [JOK
COETUHEHUS. https://m.edso00.ru/S85J9UGH3
IIpoMe:xxyTOYHBII
N0JIYT0/10BOM KOHTPOJ/Ib
OO1as xapakTepucTUKa
XUMHYECKUX AJIEMEHTOB —
MeTaJu10B. Metajuinueckas
43 CBSI3b Ml METaJUTMYECKAs bubmorexa HOK
. https://m.edso0.ru/XK1GYPCO1
KpUCTAJUTMYECKasl PeIIETKa.
duU3nIeCcKUe CBOMCTBA
METAIIJIOB
XUMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/Z7YRNPAEW
44 METaILIOB. OI': Xumus, 9 kimacce/

DAEKTPOXUMHYECKUN Psil
HanpsHKeHUH MeTalIoB

I'a6puensu O.C., OctpoymoB
N.I'., Caagkos C.A.,



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW

AKIMOHEpPHOE 00IIECTBO
«3naTenncTBO
«IIpocsemenue», 2025
Crp.154 ynp. Nell, 13

OO6u1re cnocoObl MOTyYSHHS
MertaioB. CrjiaBbl.
Brruncnenus mo

45 YpaBHEHUSM XUMHYECKUX bubmmorexa [JOK
. https://m.edsoo.ru/G54GDQI2D
peaKkIui, eciii OJIMH U3
PEareHTOB COJCPKUT
MIPUMECH
46 [lonsiTue o koppo3uu bubnmoreka [JOK
METAJLJIOB https://m.edsoo.ru/4FIGDOWOW
bubmuoreka [JOK
47 [enormsie MeTanet https://m.edsoo.ru/X1B4BPUW?2
bu6mmorexa [IOK
https://m.edso0.ru/Q4DX0G3U9
®I': Xumus, 9 kimacc/
[Ma6puensu O.C., OctpoyMoB
48 OKCHIBI U THIIPOKCH/TBI JT.. Cramxos C.A..
HATPHSI U KaJTUsl
AKIIMOHEPHOE 00111€CTBO
«3marenscTBO
«IIpocemenne», 2025
Crtp.158 ynip. Ne 8, 9
Illenouno3eMenbpHbBIC
49 METaJIIbI — KAJIBIINHA U bubmmorexa [TOK
. https://m.edsoo.ru/REOCDY0K6
MarHui
50 Baxuelimme coefuHEHNS bu6nmoreka [JOK

KaTbITHS

https://m.edso0.ru/CJIR96CMZA



https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA

51 O06o0meHue u bubmuoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/O5PXGG1BE
bubmuoreka [JOK
https://m.edsoo.ru/WFMBFTTTP
@OI': Xumus, 9 xiacc/
. I"a6puensu O.C., OctpoymMoB
59 }IfeCTKOCTL BOJIBI ¥ CITOCOOBI JT.. Cramxos C.A.,
c¢ yeTpanenus AKIIOHEpHOE 00IIEeCTBO
«M31aTenbCTBO
«IIpocaeuienue», 2025
Crtp.166 ynp. Ne4,6,9
[IpaxTuueckas padora Ne 6
53 o TeMe "JKECTKOCTh BOIBI U 4 4yeTBepTh bubmorexa [IOK
.. " https://m.edsoo.ru/NFIROKB8J
METOJIbI €€ yCTpaHCHHUS
. bubmuoreka [JOK
>4 ATIOMIHHH https://m.edso0.ru/9ZJ8RDITV
55 AmdorepHbIe cBOCTBA bub6nuorexa [IOK
OKCHJIa M TUIPOKCHIA https://m.edsoo.ru/NI5KI110J5
bu6mmoreka [JOK
o Keneso https://m.edsoo.ru/F20NJR5SR
bu6mmoreka [JOK
https://m.edsoo.ru/IRTUBLAMP
OI': Xumus, 9 kmace/
OKcuIbl, THIPOKCUIB U INa6puensu O.C., OctpoymoB
57 comu xene3a (1) u xenesza N.I'., Cnankos C.A.,

(1)

AKIIMOHEpPHOE 001IECTBO
«MznarenscTBO
«IIpocsemenue», 2025
Ctp.176 ymp. Ne9



https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP

O0600111eHE U

bubmuoreka [JOK

58 cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/NAON6HGKZ
[TpakTuyeckas padora Ne 7.
Pemenue
59 IKCIIEPUMEHTAIBHBIX 33724 bubnnorexa [IOK
. https://m.edsoo.ru/ZN7G0QSMX
mo Teme «Baxxneimme
METAJLIbI U UX COCIUHCHUS
Brruncaenus mo
YPaBHCHHUSIM XUMHUYECKHIX
peaKkuuii, €ciii OJUH U3
60 peareHTOoB J1aH B U30bITKE bubmmorexa [IOK
WJIA COAEPKUT IPUMECH. https://m.edsoo.ru/AYD2HESIY
Brramciienus MaccoBoit
JIOJIU BBIXOJIA TIPOAYKTa
peaku
bu6mmoreka [IOK
https://m.eds00.ru/B8TOVTKOP
®I': Xumus, 9 kiacc/
IMa6puensu O.C., OctpoyMoB
61 Obobmenne n . N.I'., Cnagxos C.A.,
CcHCTeMaTH3aIns 3HaHUI AKIHOHEpHOE 0BIECTEO
«M3naTenscTBO
«IIpocemenne», 2025
Crp.188 ymp. Nel,2
Kontponbnas padota Ne4 o
TeMe «BaxkHelIe MeTabl
bu6mmorexa [IOK
62 U UX COCOUHCHUS.

HTorosniii ronoBoi
KOHTPOJIb

https://m.edso00.ru/703C804GN



https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

63

BemectBa u marepuassl B
IIOBCEIHEBHOM KU3HU
YeJI0BeKa

bubmuoreka [JOK
https://m.edso00.ru/OF132JMTO
OrI': Xumus, 9 xiacc/
INa6puensu O.C., OctpoymoB
N.I'., Caagkos C.A.,
AKIIMOHEPHOE 00111eCTBO
«3naTenncTBO
«IIpocsemenue», 2025
Ctp.197 ynp. Nel-4.

64

XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpeibl

bubmuoreka [JOK
https://m.edsoo.ru/9ANGYEYOQI

OI': Xumus, 9 kimace/
INa6puensa O.C., OctpoymoB
N.I'., Caagkos C.A.,
AKIIOHEpHOE 00IIEeCTBO
«3matenbcTBO
«IIpocsemenner, 2025
Ctp.197 ynp. Nel-4.

65

Ponps xumuu B pemeHnn
9KOJIOTMUYECKUX MPOOIeM

bu6mmorexa [IOK
https://m.eds00.ru/18Q203Y 28
®I': Xumus, 9 kimacc/
[Ma6puensu O.C., OctpoyMoB
N.I'., Caagkos C.A.,
AKIIMOHEPHOE 00111€CTBO

«M3narenscTBO
«IIpocsemenney, 2022
Ctp.201 ymp. Ne8, 9

66

Pe3epBHbIii ypok.
O60061eHue 1

bu6mmoreka [{OK
https://m.edsoo.ru/DT1BAS5U4



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4

cUCTeEMAaTH3alud 3HAaHUU

67

68

Pe3epBHbIii ypok.
O06006111EHE U
cucTeMaTu3alus 3HaHu|

Pe3epBHbIii ypok.

O06001IeHne 1
CUCTEMATHU3ALUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

bu6mmoreka [JOK
https://m.edso0.ru/P52TJZNXV

bu6mmoreka [JOK
https://m.edso0.ru/TMK36TJZG



https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKMX IIOHSATHH: pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, AIIEKTPOIUTHUYECKAsT JIUCCOLUALINS,
peakuuu MOHHOTO OoOMeHa, KaTajlu3arop, XMMHYECKOE pPaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIHUS,
aM(pOTEepHOCTh,  XMMHYECKas CBsi3b  (KOBAICHTHAs, HWOHHA,
MeTaJlIN4ecKasi), KpUCTAJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkun

1.2

1.3

1.4

1.5

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUH H
HOPUMEHSATH 3TH MOHATHUS PU ONMMCAHUY BELIECTB U UX IPEBpaLCHUN
COCTaBJIATh YPABHEHUS DIIEKTPOJIUTHUYECKON IUCCOLUALMM KHUCIIOT,
LIeJI0YE M COJIEM, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLIHH
MOHHOT0 0OMeHa

pacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCa ITHX peakIuii
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

IIo temam: «HeMeTamnpel M MX COEAUHEHHSI» U «MeTaljbl U HX

COEIUHEHUS

2.1

2.2

XapaKTepu30BaTh (OMUCHIBATH) O0IIME U CHEMPUUIECKHE XUMUYECKHE
CBOMCTBA NIPOCTBIX M CIJIOKHBIX BELIECTB, MOATBEP)KIAasi ONUCAHHE
IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKuHﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPKAAIOMINX CYHICCTBOBAHUC

TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBA BEIIIECTB B 3aBUCHUMOCTH OT HX CTPOCHU,




2.4

2.5

3.1

3.2

BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHX HpeBpaH_IGHI/Iﬁ B Pa3JIMYHbIX

YCIOBHUAX

cleoBaTh IpaBWJIaM IIOJb30BAaHUS XMMHUYECKOW TOCYyAOH H
71a00paTOpHBIM 000pPYZOBAaHHEM, a TaKXKe MpaBWIaM OOpaIICHUs C
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
1a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHHIO

ra3o00pa3HbIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOro ra3a)

NPOBOJUTh PEAKIMH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomun, womupa, kapOoHar, Qocdar, cuamkar, cynedar,
TUAPOKCUJIMOHBI, KATHOHBI aMMOHUS, MOHBI H3yYEHHBIX METAJLIOB,

MNPUCYTCTBYIOIIXUEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB
IIo Teme: «Xumus u OKpYyzKaro1as cpeaa»

pacKpbIBaTh CMBICII OCHOBHBIX XHMuyeckux mnonsatuii: [IK

BCUICCTBA, KOPPO3Us MCTAJLJIOB

IPUMEHSTh OCHOBHBIC OIEpPAIlMH MBICIUTSIBHON JEATCIBHOCTH —
aHaM3 W CHHTE3, CpaBHEHHE, OO0OOIIECHUE, CHCTEMATU3AIHIO,
BBISIBIICHUEC TPUYMHHO-CIICJICTBEHHBIX CBS3€H — JIIS  HM3YYCHUS
CBOﬁCTB BCHICCTB U XHUMHYCCKHUX peaKHHﬁ; eCTeCTBCHHOHayLIHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, H3MEpPEHHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

11

[Iepnonnueckunt 3akoH. lleprnoauyeckas cuctema XuMU4eCKux snemeHTos JI.1.
MenaeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX TMEpPUOAOB, Kajus, KaJIbIUS U HX
COCAMHEHHI B COOTBETCTBUHU C IOJIOKEHHEM 3JieMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHue BellecTBa: BHJbl XMUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKONW PEeIETKH
M BHJa XUMUYecKo# cBsizu. Kiaccudukanus u HOMEHKIIATypa HEOPTraHUYECKHX
BEIIECTB (MEXIyHapOoJHas U TpUBHaJbHas). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJJacCaM HEOPraHWYECKUX  COCJUHEHUH,

TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB

Knaccuukanus XuMUYeCKUX peakuid Mo Pa3IudHbIM MPpU3HAKaM (110 YHCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIECTB, MO TEIUIOBOMY 3(ddekry, 1o
W3MEHEHHIO CTETIICHEH OKHCICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 y4YyacTHIO KaTaju3aTopa). OK30- U  DSHIOTEPMUYECKHE PpeaKkiuH,

TEPMOXUMHNYCCKUEC YPABHCHU. IlousTue o CKOpPOCTH XHUMHYISCKOM pCaKknuun

14

1.5

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U T'€TePOreHHbIX peakuusax. IloHaTne 0 XuMu4eckoM paBHOBECHUH.
@DaxTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW pEeaKkUUd U TOJ0KEHHE

XUMHYCCKOTI'O paBHOBECUA

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHue  ypaBHEHHM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN C HCIOJIb30BAaHUEM METOMA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3IEKTPOIUTUUECKON JAUCCOIUALMH. DJIEKTPOJUTHI U HEIJIEKTPOJIMTHI.
Katuonsl, annoHbsl. MexaHu3M AUCCOLMAIIMN BELIECTB C Pa3JIMUYHBIMU BHUJIAMU
xumMudeckon cBsizu. CteneHsb aucconuanuud. CHIbHBIE B C1a0bIe DJIEKTPOIUTHL.
Peakuuu noHHOrO0 OOMeHa. YCIIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,

IIOJIHBIE M COKpalI€HHbIE WOHHBIE YpaBHEHMs peaknui. CBoWcTBa KHCIOT,



1.7

OCHOBAaHMH U CcOJell B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKOM

Aucconranuu. KauecTtBeHHBIE P€aKni Ha HOHBI. IlonsTue o THOPOJIN3E coJieit

XUMHYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJICISIMU KPUCTAUIMYECKHUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIISCTB (XJIOpHIA HATPHUs); HUCCIACAOBAHHE 3aBUCUMOCTH
CKOPOCTH XHWMHYECKOW pEaKIMh OT BO3JCHCTBUS PA3IMUHBIX (HAKTOPOB;
HCCIEAOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAIIMK  KHUCJIOT, IHelnoued W coyieii  (BO3MOXKHO  HCITOJIB30BaHUE
BHJICOMAaTEPHAIOB); TPOBEJICHUE OIBITOB, WUIIOCTPUPYIONIUX TPHU3HAKH
MPOTEKAHUS PEAKIMA MOHHOTO 0OMeHa (00pa3oBaHMEe OCa/Ka, BBIICTICHHUE Ta3a,
o0pazoBaHHWE BOJIbI); OMBITOB, WJUTFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEAaKLIUN (FOpEeHHE, PEAKLUH Pa3JIOKEHUs, COCIUHEHUS);
pacro3HaBaHUE HEOPTaHUYECKHUX BEIICCTB C TIOMOIIBI0 KAUeCTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramisr u ux COCIUHCHU A

2.1

OOmas xapaktepuctuka raioreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckrue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3auMoielicTBUE C MeTalylaMH, HEMeTajllaMH, IiefodamMu). XIJIOpOBOJIOPO.
ComnsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, IpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPO/A Ha OPraHM3M 4YeJIOBeKa. BaxkHellne XJIOpuabl U UX

HAXO0XJEHUE B IPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHBIE CTENeHN OKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpOJa M Cepbl. AJUIOTPOINHBIE MOJUPHUKAIUN
KHCJIOpOoJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XUMHYeckue cBOMCTBA. OKCHIBI cepbl Kak IMpeAcTaBUTENH
KHCJIOTHBIX OKCHIIOB. CepHas KHCIOTa, GU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmrue Kak MpencTaBUTENs Kjacca KUCIOT U crneuupuyeckue). XuMHUECKUe
peakiuu, JeKalre B OCHOBE MPOMBIIIICHHOTO Croco0a IOMyYeHUsI CEePHOM
kucioThl. Ilpumenenne. Conau CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ CoeMHEHUI B mpupoae. XUMHUYIECKOe
3arps3HEHUE OKPY’KAIOUIeH Cpesibl COCAMHEHUSIMHU Cepbl (KHCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHHS

2.3

OObmiass xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS



2.4

aTOMOB, XapaKTEepPHbIC CTETICHH OKUCIICHUs. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
(dbu3nvecKue U XUMHUUYECKHe cBolicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero (u3MYecKkre W XUMUYECKUE CBOMCTBA, MOJy4YeHHEe M mpumeHeHue. Conm
aMMOHUS, UX (QU3NYECKHWE M XUMHUYECKHE CBOWCTBa, IPUMEHCHHE.
KauectBenHnasi peakiiusi Ha MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ MOJydYeHHeE,
¢bu3MYecKue W XMMHUYECKHE CBOMCTBa (0OlIMe Kak MPeACTaBUTENS Kiacca
KHCIIOT W crnenuduueckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauyeCcTBe MHHEPAJIbHBIX yAOOpeHUH. XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIEH
Cpelibl COeMHEHUAMH a30Ta (KUCIOTHBIC TOXKAH, 3arpsi3HEHUE BO3/1yXa, [TOYBBI

1 BOJOEMOB)

docdop, amtorpornnsle Mogudpukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINISCKUE H
XMMHUYECKHE CBOMCTBA, moiydeHue. lcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPAIbHBIX YI00peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIC CTENEHW OKUCICHUS. YTIIEPOXd, AJUIOTPOITHBIC
MOIU(UKAIK, PACIPOCTPaHEHHE B MPHUpPOnE, (U3NYECKHE H XUMHUYECKHE
cBoiicTBa. Ancop6buus. Kpyrosopor yriaepona B npupoae. OKcuasl yriepona,
uX (u3nYecKkne W XMMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBBIC OPTaHU3MBL,
MIOJIyYeHHE U NMPUMEHEHHE. DKOJIOrHYecKre MpooaeMbl, CBA3aHHbBIE C OKCHIOM
yriepona(lV); rumoresa rno0anbHOTO MOTEIUICHHS KIMMAaTa;, MapHUKOBBIMA
3pdexT. YrompHas KUcCIOTa M €€ cold, UX (QU3MUECKUEe U XHUMHYECKHE
CBOWCTBa, MOJy4YeHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHarT-
noHbl. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAULMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEIWHEHUSIX
yriaepoga (MeTaH, 9TaH, STWIEH, AalEeTHJIEH, 3TaHOJ, TIJIMIEpUH, YKCycCHas
kucnora). Ux coctaB u xumuyeckoe ctpoeHue. [loHstne o OHOIOrHUECKH
BOKHBIX BEIECTBAX: XHUpax, OenmKax, YIJeBOJax — M HUX POJH B KU3HU
yenoBeka. MarepuanbHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue u XUMUYECKHE CBOMCTBA, I[OJIyY€HHUE H
npuMeHeHre. CoeqMHEHUs KpeMHUs B mpupoje. OOuue mpeactaBieHus o0
okcuze kpemuusi(1V) u kpemuueBoi kuciaore. CUIMKATBI, UX UCIOJIb30BaHUE B

6BITy, MCIUIUHC, TPOMBIIIIJICHHOCTH. Baxwueiime CTPOUTCIIbHBIC MAaTCpUAJIbIL:




2.8

KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [Ipobremsbl Ge3omacHOTO

HCIIOJIB30BAHHUA CTPOUTECIIBHBIX MaTCpUaioB B HOBCGI[HGBHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHEe OOpas3lOB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKLMA HA XJIOPHUA-
HMOHbI M HaOJIOJCHHE IPU3HAKOB HUX IPOTEKaHMs; OIBITHI, OTpa)KarolIue
¢u3nveckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamH XJIOPUIOB
(raoreHuIOB); O3HAKOMIIEHHME C oOOpasmamMu cepbl U €€ COCAMHCHHUSIMH
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
o0yriIMBaHUs caxapa MOoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIOTHI;
U3y4YeHUE XMMUYECKMX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEJCHUE
KayeCTBEHHOW peakuuu Ha Cyibpar-noH W HaONIOJeHHe Tpu3HaKa e¢
IIPOTEKaHMs; O3HAKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMM a30Ta, hocopa U ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), O0O0pa3LamMu
a30THBIX U (ochHOpHBIX yNOOpEeHUH; MoIyUYeHue, coOupaHue, pacno3HaBaHue U
M3Y4YEHHE CBOMCTB aMMMaKa; IPOBEJCHHE KaueCTBEHHBIX pEaKIHMil Ha HOH
aMMOHMS U (ocdar-uoH M U3yuyeHHE INPU3HAKOB UX MPOTEKAHU,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BAHUE BUIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIIMYECKUX
peméTok anmaza, rpadura, (QyJUIepeHa; O3HAKOMIIEHHE C IPOLECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MIPOTUBOra3a; IOJIyueHUue, coOuMpaHHe, paclo3HaBaHUE U H3Y4YEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAuyeCTBEHHBIX pEakUMid Ha KapOoHaT- u
CIWJIMKAaT-UOHBbl M M3yY€HUE MPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIHMEN CHIMKATHOM IPOMBIIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe « Ba)kHeNIe HeMeTaUIbl U UX COETUHEHUS))

Mertamisl 1 uX COCINMHCHUA

3.1

3.2

OO1m1ast XapakTepHCTUKAa XMMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxeHnss B Ilepuonnueckoi cucreMe XUMHYECKHX dieMeHToB J[.U.
Menpeneesa u ctpoeHus aroMoB. CTpoeHne MeTaioB. MeTamndeckas CBsI3b U
METaJUIMYECKass KpUCTAUIMYECKass pemETKa. OJJIEKTPOXUMHYECKHH Pl
HaIpPsDKEHUN METAIIJIOB

dusnueckue ¥ XMMHUYECKHE CBOMCTBAa MeTayuioB. OOIIe crocoObl MOTydeHus
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT

koppo3uu. CrutaBsl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHUE B




OBITY M TPOMBIIICHHOCTH

3.3

[llenounsle MeTauibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
utemeHToB .M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaX0XJEHHE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHIIbI U
TMJIPOKCUABI HAaTpus M Kaius. [IpuMeHeHHe MIeToYHbIX METaJUIOB U X

COE€IUHEHUN

3.4

IIlenoyHO3eMeNbHBICE  METAJIbl  MarHuid W KajbIUi: TOJIOXKEHHUE B
[Tepuonuueckoit cucreme xumuueckux saeMenToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxOxkjaAeHHe B mnpupoje. Dusnueckue U XUMHYECKHUE CBOMCTBA
MarHus W Kaublusl. BaxHeilmme coeauHEHUs KanbIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

3.7

4.1

AmOMUHMI: TIONIOXKEHUE B llepuoaumyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.. MenaeneeBa; CTpOCHHE aToMa; HaxoxkjaeHue B mpupozae. duzmdeckue u
XUMHAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIC CBOHCTBA OKCUJIA U THIPOKCHIA

AJIFOMHHUA

Keneszo: nonoxenne B [leproanueckoi cucreMe XuMHU4YecKux snementos /. 1.
MenpeneeBa; CTpOGHHE aroMma; HaxoxjaeHue B mpupojae. Duszudeckue u
XUMUYECKHUE CBOMCTBa jkene3a. Okcuubl, Tuapokcuasl u conu xenesa(ll) u

xene3a(lll), ux cocras, cBoiCcTBa U OTyUYEHUE

XUMHUECKUI SKCIEPUMEHT: O3HaKOMJIEHUE ¢ 0Opas3ljaMH METalJIOB U CIUIABOB,
X (U3MYECKUMH CBOMCTBAMM; U3YYEHHUE PE3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOXHO MCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), ocoOeHHocTeH
B3aMMOJICHCTBUS OKCHJAa KajlbllUsg W HaTpus C BOAOH (BO3MOXKHO
UCMOJIb30BAaHUE BUJIEOMATEPHUAJIOB); HCCIIEIOBAHUE CBOMCTB JKECTKOW BOJIBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHME
BUJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAaUYECTBEHHBIX PEAKIMHA HAa HOHBI
(MarHusi, Kanbls, amoMmuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ICHEe M ONHCAHUE MPOIIECCOB OKPALIMBAHMA MJIAMEHU MOHAMH HaTpHUf,
Kamuss M Kanblug  (BO3MOXKHO  MCIIOJIb30BAaHME  BHUJEOMAaTEpHAaJIOB);
ucciesioBaHre aM(pOTEPHBIX CBOWCTB THMAPOKCHIA ATIOMUHHMS U TUIPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeine MeTanisl 1

UX COCMHEHUS»
XUMHA U OKpYyXkarolias cpesia

Hosrie MaTepuajibl 1 TCXHOJIOTHHU. BemectBa u MaTcpHuaJibl B IMOBCEIHEBHOM

JKM3HH YeJIOBEKa. XUMHS U 310POBLE. besomacHoe HCIIOB30BaHKUE BEIIECTB U



4.2

XMMUYECKHX peakuuit B ObITy. IlepBasi moMoIs MpH XUMHUYECKHUX OXKOTax U
OTpaBJICHUAX

OCHOBBI ~ DKOJIOTMYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomierd cpeanl [1/IK. Posib XuMum B penieHnn 3KOJIOTHYECKHX MPOOIIEM.
IIpupoaHble HCTOYHMKM YTJIEBOAOPOAOB (Yrojb, NPUPOIHBIA ra3, HeQTh),

MIPOYKTHI UX MEPEPaOOTKH, UX POIIb B OBITY U IPOMBIIUICHHOCTH

4.3

XUMHUYECKUH IKCIIEPUMEHT: M3y4YeHHE 00pa3lioB MAaTEPUAIOB (CTEKJIO, CIIaBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUaJIbl)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYaIOIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJS U MPOLEHTHAs KOHLEHTPaIHs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METALIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENPHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOpOCTb XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJIIOYAIOIIECH

YMEHHE MPaBUIIBHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM uymciae MHUHEpaJIbHBIE YIOOpPEHHUS, METaIbl M CIUIABHI,
NPOAYKTHl TEpepadOTKA MPUPOAHBIX HCTOYHUKOB YIJIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YEJIOBEKAa U OKPYKAOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpoBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHbIMU MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHMM (Hay4yHas M HAy4yHO-TIOMYJIIpHAs JMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 Bf€HIECTBAX, HX
MMPEBPAIICHUAX u IMMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

MCIIOJIb30BAaTh €€ JUIs pelIeHns yueOHO-1103HaBaTENbHbIX 3a/1a4

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara U CHMBOJIMYECKOTO

A3bIKa XUMHH JJIs1 COCTaBJICHUS q)OpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,




YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
DJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (paJlyC aroma, 3JIEKTPOOTPULIATEIBHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
Ilepuoguueckoit cucremMe (B MajbIX IEpUOAAX M IVIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XHMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue ornpenessiTh:
8.1 BaJICHTHOCTh W CTEINEHb OKUCJICHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJIOp, HATPUN, Kaaud, MarHui,
KaJIBIIMH, aTFOMHHHH, JKEJIE30)
CIOXHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-l1A rpynn, amromunus, menu (l1), uunka, xeneza (Il u
' I11), oxcuasl yraepoaa (I u 1V), kpemuus (1V), azota u dpocdopa (111
u V), cepel (IV u VI), ceprucras, cepHas, azoTtucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUI
10.3 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIATh (POBOIUTE PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAUTh KOJINYECTBO
' BEIeCTBa, 00BEM M MacCy pearcHTOB WIH MPOyKTOB PEaKIIUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro TOo3HaHuUA  (HaOIIOlIEeHUE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYO0BAHHEM
npaBUIaMu 0€30MaCHOTO OOpaIEHUs C BEIECTBAMHU, HCTIOIb3YEMbIMHU
B TMOBCEHEBHOM JKM3HU, TIPABUIIAMU MOBEACHUS B LIEJSX cOepekeHuUs
123 3JI0pOBbSl U OKPYKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha JKHUBBIE OPTraHU3MBI OMPEAENEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3Y4YCHHE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMHU SIBJICHUAMMU, OIIBITHI,



WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO ra3a u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
denondranenna) s ONpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJI0Yel

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPIraHUYCCKUX CO@HHHCHHﬁ)); <<9JI€KTp0HI/ITI/I‘IeCKa$I
JUCCOLIMAIIHS) «Baxneimue HeMETaUIBLI U HX COCOAUHCHUA,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPax HOHBI: XJIOPUA-, OpOMUI-,
wonuna-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusi, KaibIl¥s, aJFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

141

14.2

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (I)OpMe BBIBO/IOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU
SABJICHUAMHA H IMPOLECCaAaMH, IPOUCXOOAINIUMA B MaKpO- U MUKPOMHPE,

OOBSACHSATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [lepBoHayanbHbIE XUMUYECKNE TTOHATHS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 351eMeHTOB. [IpocThie 1 CI0XKHbIE BELIECTBA.
13 Xumnueckas popmysa. BaleHTHOCTb aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OTtHOcHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBas J0Jsl XMMUUYECKOIO 3JIEMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3anMocBs3b KOJIMUECTBA, MAacChl U YUCHIA CTPYKTYPHBIX €AMHUI] BELIECTBA
16 dusnuecKkue U XUMHUYECKHE SIBICHUSA. XUMHUECKas peakuus U e€ MpPU3HAKH.
' 3aKOH COXpaHEHUsl MacChl BelecTB. XMMUYECKHE YPaBHEHUS
5 [lepuonuueckuii 3akoH u Ilepumoguueckas cucteMa XUMHUYECKUX 3IIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XMMUYECKHX 3J1eMeHTOB J[.1.
2.1 MenneneeBa. Ilepuoas!l u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. MeHnneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kaius, Kajablusg (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAJIMYECKMX W HEMETAJUIMYECKUX CBOMCTB) M HX COEJUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM 3JIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  CBs3b.

Merannudeckas CBI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKHM U BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX B KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yrinepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THIPOKCUIOB QIIOMUHUS, OKele3a, IMHKa). llodmydyeHue OCHOBaHUH W
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Toyyenue kucior
OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAbOpaTopuu

411

[Toryyenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. OO1ue

CITIOCOOBI TMOJIYUCHUA MCTAJJIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiuid MO pa3IUYHbIM MpPU3HAKAaM: TI0 YUCIy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIuy, TEPMOXUMUYECKHE YPaBHEHUs. JK30-

U SHJOTEPMHUYECKHE peakluu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTaHOBUTEIH.
[Ipomieccbl  OKMCIIEHHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OanaHc
OKHCIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCouuau
Peakiun MoHHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEeaKUUid HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jgabopaTopuu u OBITY.

HepBas[ ImoMoumpb IMMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpeMHHUSI U UX COEIMHEHUH B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xxo3siicTBe. [IpumeHenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coenHeHUH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE

CITOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHnvdcCKNX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAas KI/ICHOTa).
IToHaTHe 0 OMOJIOrMYECKH BaKHBIX BCHICCTBAX: XHpaX, 6em<ax, YTIIEBOJax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKHM yPaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus: 9-i kinacc: 6a30Bblil ypoBeHb: yueOnuk; ["abpuensu O.C.,
OctpoymoB W.I'., CnagkoB C.A. AkimonepHoe o01ecTBo «M3marenscTBo
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

[Tpumepnas pabouasi mporpaMma Kypca XUMHH JiJs 8-9 kiacc
obmeo6pazoBarenbHbIX yupexaenui. / [lox pea. O.C. IN'abpuensn, C.A.
CnankoB — M.: [Ipocsemienue, 2021.

Xumus, 9 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnunonepHoe odiectBo «M3narensctBo «lIpocBemienuey, 2025
["a6puensa O.C., JIpicoa I'.I'. [IpoBepouHbIe 1 KOHTPOJIbHBIE PAOOTHI
«Xumus. 8 kinace», M., IIpocsenienue, 2021.

IMabpuensa O.C. Bockob6oitaukoBa H.I1. Xumus B Tecrax, 3amayax,
ynpaxHeHusix. 8—9 knaccel. - M.: Ipoda, 2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

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

[MopTan ®UIIU http://mwww.fipi.ru

OdunmansHbiil nHbpopMarronHbii moptan EI'D http://www.ege.edu.ru

denepanbHbIi LIEHTp TecTupoBanus http://rustest.ru/
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