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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOCHOBe deaepaibHON pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIHUU MPEenofaBaHus Y4eOHOro npeaMera « XuMHus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIHUTAHUS W Pa3BUTHSI OOyYAOMIMXCA CPEACTBAMU Y4eOHOTO
MPEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCcMaTPUBAET PACIpPENEIEHUE €ro Mo Kiaccam M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSAET KOJIMYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEpKaHHUS, PEKOMEHIYEMYIO
MOCIIEIOBATENPHOCTh ~ M3YUYECHUS XHMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEl  O0yYalolMXCs, OINpeAeNsieT BO3MOXXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENLHON JE€ATENbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOT0 Co/IepKaHusl.

3HaHUE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrpaioT (GopMUpPyEMbIe XUMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS Tr100aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111ei U PYHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB WX CaMOCTOSTEIHLHOW ydeOHOW  JesTeThbHOCTH,
DKCIIEPUMEHTAJLHBIX W HCCIICOBATEIbCKAUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl Hay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
o0pa3oBaHue 00yJarOIIUXCA.

JlaHHBIC HampaBjieHUs B OOYYEHUU XHUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  Yy4eOHOTrO  TpeaAMETa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAeTEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMMBIX TMOHSTHUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxofa Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBACTCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XUMHUUYECKOM
peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATEBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NMPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBS3H;

— TpEenCTaBICHUNW 00 DICKTPOJUTUYECKON NHUCCOIMAIUA BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBIONHSAS (GYHKIUM OOBSICHEHUS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyUYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (pOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMUYECKOM COCTABIIAIONICH HAyYHOW KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C MPHUBJICUEHUEM
3HAHUW W3 paHee H3YUYCHHBIX YUYeOHBIX MNpeaMeToB: «OKpYXKaroluid MHUPY,
«buonorus. 5—7 knaccel» U «Pu3KKa. 7 KjIacey.

[lpn w3yyeHWH XUMHUHM TPOUCXOAUT (HOPMUPOBAHWE 3HAHWUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — Ba)KHEUINUX (PAKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHNIT MHPOBO33PEHUECKOTO XapakTepa, s3bIKa HAyKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHHU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATENbCKON
NEeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IN, KaK:

— (opmMupoBaHHEe HMHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO DPEIICHUM,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUEe
oOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOITIMHUCS
OMbITa Pa3HOOOPa3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB JACSITEIbHOCTH;

— ¢opmupoBanue oOmeld ¢GYyHKIMOHATHPHON U €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATP M OLIEHUBATH SIBICHUS
OKpPY’KAIOIIeT0 MHpPA, WUCIOJb3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B MOBCEJIHEBHOW XKU3HU U
TPYJIOBOM €ATEIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCSI TyMaHUCTHYECKUX  OTHOIICHH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHOU CPEbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOduiIs U HAIpPaBIEHHOCTHU AATbHEHIIETO
oOyJeHwus.

OO1iee YMCIO YacoB, OTBEACHHBIX /I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 0OpazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuu. Posib XMMuK B )KU3HU YesioBeKa. XUMUs B CUCTEME HayK. Tena u
BemecTa. dusnyeckre CBOMCTBA BEIIECTB. ArperaTtHoe cocTosiHue BemecTs. [lonsTue
0 MeTojax Mo3HaHusi B XxuMuu. YUucteie BemectBa M cMmecu. CrocoObl pasneieHHs
cMeceH.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB.
[IpocTble U COXHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aTomMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO JIEMEHTA B COCUHEHUU.

KonnuectBo Bemecrsa. Monbs. MomnspHas macca. B3auMocCBsI3b KOJIMYECTBA,
MaccChl U YMCJa CTPYKTYPHBIX €IWHUI] BemecTBa. PacuéTel mo ¢popMynaM XUMHUECKUX
COEIUHEHNM.

dusnueckre W XMMHYECKHUE SIBICHUA. XMMHUYECKas peakuus U €€ IMPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BELIECTB. XUMHUYeckue ypaBHeHusa. Kiaccuduxanms
XUMHUYECKUX peaKLMi (COETUHEHMS, pa3I0KEHUs, 3aMEIIEHNs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOM MOCyno#l, mpaBujamMu pabOThl B J1aOpaTOpUU U
npuéMaMy 0OO0palleHus] ¢ J1TaOOpaTOpHBIM O00OPYJOBaHUEM, H3YyUYEHUE U OIMCAHUE
(u3nyecKux CBOMCTB 00pa3lloB HEOPIAaHWYECKUX BEILIECTB, HAOIIOAEHUE (PU3NYECKUX
(ru1aBjieHHE BOCKa, TasHHWE JIbJla, PACTHUPAHUE caxapa B CTYIKE, KUIEHUE U
KOHJEHCAauusi BOJbI) M XHMHYECKHX (FOpPEHHME CBEYHM, IPOKAJIMBAHUE MEIHON
IPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCIOTOW) SIBICHUH, HAOIIOACHUE U ONMUCAHHUE
IPU3HAKOB MPOTEKAHUS XMMHMUYECKHUX peakuui (pa3iokeHHe caxapa, B3auMOJEHCTBHE
CEpPHON KHCIOTBI C XJIOpHIOM Oapus, paszioxenue rujapokcuna meau (II) mpwu
HarpeBaHuM, B3aUMOJENCTBUE Kene3a ¢ pactBopoM coau meau (II), nsyuenue cnoco0oB
pa3feneHuss CcMecedl: ¢ TOMOIIBI0 MarHuTa, (QUIBTPOBAaHWE, BbINAPUBAHUE,
JUCTWUISILMS, XpoMaTorpadusi, IpOBEAEHUE OYMCTKH MOBAPEHHOW COJIM, HAOJIIO/IEHUE
Y OIMCAaHUE PE3YyJIbTATOB IPOBEIAECHUS OIIbITA, WIUIFOCTPUPYIOLIETO 3aKOH COXPAHECHUS
MAacchbl, CO3/IaHNE MOJIEEN MOJIEKYJ (IIApOCTEPHKHEBBIX ).

Bakueie npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpoctoe
BenlecTBo. HaxoxaeHue Kuciopoaa B Npupojae, PU3ndeckue 1 XUMUYECKUE CBOICTBA
(peakuun ropenus). Oxcunbl. Ilpumenenune xkuciaopoga. CnocoObl MONy4YEeHHUS
KHCIOpoJia B 1a00paToOpuu M MPOMBINIIEHHOCTH. KpyroBopoT Kuciaopojga B IpuUpoe.
O30H — aymoTpomnHas MOAU(PUKAINAS KUCTOPOIA.



TemnoBoi 3¢ HeKT XUMUUECKON peakli, TEPMOXUMHYECKUE YPAaBHEHHUS, IK30- U
HAOTEPMUYECKHE PEaKUU. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
NapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — snmemeHT M npocTtoe BemecTBo. HaxoxkieHne Boaopoja B IPUPOJE,
bu3nueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CrIOocOoObI nmoydeHus. Kuciorsl u
COJIH.

Mossipablii 00BEM Ta30B. Pac4E€ThI 10 XUMUYECKUM YPaBHECHUSIM.

dusnueckue cBoucTBa Boabl. Bona kak pactBopureins. PactBopsl. Hacelmennsie u
HEHACBILIEHHBIE pacTBOPbI. PACTBOPUMOCTH BeleCTB B BoJe. MaccoBast 10151 BEUIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUsA. Posib pacTBOPOB B MPUPOJE U B
XKU3HU yeroBeka. KpyroBopoT BOJibI B pUpoe. 3arpsa3HeHue npupoHbix Bod. Oxpana
Y OYKCTKA MPUPOJAHBIX BOJI.

Knaccudukanus nHeopranmueckux coeauHeHuit. Oxcunbl.  Knaccudukarms
OKCH/IOB: coyieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbie) W
HecosieoOpasyromue. HoMmenknarypa okcugoB. dusnyeckue U XMMHUYECKHE CBOMCTBA
okcuaoB. [lomyyeHne okcuaoB.

OcnoBanus. Knaccudukaruss ocHOBaHMIA: METOYN M HEPACTBOPUMBIE OCHOBAHMUSI.
Homenkinarypa ocHoBaHui. @Pu3MyYEeCKHEe U XHMUYECKHE CBOWCTBA OCHOBAaHUU.
[TosrydyeHre OCHOBaHMUM.

Kucnotel. Knaccudukamus xuciaor. Homenknarypa kucior. dusumyeckue u
XMMHUYECKUE CBOMCTBA KUCIIOT. Psan aktuBHOCTH MeTtamuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknarypa coseil. DPu3nmyeckue M XUMHUYECKHE CBOMCTBA COJIEH.
[Tosmyuenue conen.

['eHeTnueckas CBSA3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKcnepumenm:

KA4YECTBEHHOE OINPENEICHUE COAEPKaHUSA KHCIOPOJA B BO3AyXe, IOJIy4YECHHE,
coOupaHue, pacro3HaBaHWE€ U H3YyYEHHUE CBOWCTB KHUCJIOPOJAA, HaOJIIOJEHUE
B3aMMOJICHCTBUSL BEUIECTB C KUCIOPOJAOM U YCIIOBHS BO3HUKHOBEHHS U NPEKPALICHUS
ropenus (mokapa), O3HAKOMJICHHE C OOpas3llaMu OKCHIOB M ONHCAHWE WX CBOWCTB,
noJilyueHue, coOMpaHue, paclo3HaBaHWE W W3Y4YEHHE CBOWCTB BOjopona (TopeHue),
B3aumojeiicTue Boaopona ¢ okcuaom wmeau (1) (BO3MOXHO UCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOJIOJeHHEe OO0pa3loB BEHIECTB KOJUYECTBOM 1  MOIb,
UCCJIeIOBAHNE OCOOEHHOCTEW pacTBOPEHHS BEUIECTB C PA3IM4YHONM PaCTBOPUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C ONPENEIEHHOM MAcCOBOM JOJIEHW PacTBOPEHHOIO
BEILIECTBA, B3aMMOJCIHCTBHE BOJBI C META/NIAMHU (HAaTpHUEM M KajdblKeM) (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEPHUANIOB), HCCIEJOBAaHUE OOpa3llOB  HEOPTraHUYECKUX
BEILIECTB PAa3jUYHbIX KJIACCOB, HAOIIOJEHUE HM3MEHEHHsS OKpPACKHM HMHAMKATOPOB B
pacTBOpax KHCIOT W IIeJIo4Yeil, u3zydeHue B3aumojneictBus okcupa menu (II) c
pacTBOPOM CEPHOM KHUCIIOTBHI, KHCJIOT C METalUlaMHM, pPEaKkluid HEeUTpaIu3alui,



MIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHME OJHOTO MeETajjla JAPYIUM U3
pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHenmme Kiaccel
HEOPraHUYECKUX COCTUHECHUIN.

Hepuoauueckuii 3axkoH u Ilepuoanyeckass cucreMa XMMHUYECKHUX 3JI€MEHTOB
. N. MenaeneeBa. CtpoeHne aroMoB. XHUMHYeCKasi CBsA3b. OKHCIHUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[lepBble MOMBITKH KIaCCHU(PUKAIMA XUMHUUYECKUX deMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE M WIEJIOYHO3EMEIbHBIE METAJJIbI, TaJIOr€HBI,
WHEPTHBIE ra3bl). DIEMEHTHI, KOTOpPbIe 00pa3yroT aM(OTEPHBIE OKCUIBI U TUAPOKCH/IBI.

[lepuonnueckunt 3akoH. Ilepuoguueckas cucrema xuMudeckux aneMeHToB Jl. U.
MenneneeBa. Kopotkomepuonnas wu anuHHONEpuomHas Gopmer [lepuommueckoi
cucrteMbl xumuueckux anemMeHToB J[. WM. Menneneesa. Ilepuoasl w rpymmnsl.
OU3NYECKNN CMBICT NOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI AIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX saep. M3oromnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB NepBhIX 20 xumMudeckux siemeHToB [lepuoanueckoi
cucrembl JI. W. MenneneeBa. XapakTepuCTMKa XUMHUYECKOTO 3JJIEMEHTA IO €ro
nonoxkenuto B [lepuonnueckoi cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHMS paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOKCTB IO IPYyNIaM U MEPUOIaM.

3nauenue llepuogmueckoro 3akoHa u llepmoamyeckol CHCTEMBI XHUMHYECKHUX
AJIEMEHTOB Ui pa3BUTHs Haykun UM npaktuku. [[. WM. MenneneeB — yd€HbIM H
rpa)KJaHVH.

Xumuueckass  cBsi3b. KoBaneHTHass  (MOJdsipHAasT W HEMOJspHasi)  CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenb oxuciienusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiieccsl
OKHUCJICHHS U BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEHIECTB METAJIOB M HEMETAJJIOB, B3auMOJCHCTBUE
IUAPOKCUIA LMHKAa C PAacTBOPaMHM KHCJIOT UM IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (FrOpeHue,
pEeaKIu pa3noKeHus, COSUHEHUS ).

Mescnpeomemmnbnie ceasu

Peanmuszanuss MEXNpEeIMETHBIX CBS3€d IIPpU HM3YYEHMH XUMUHA B &8 Kiacce
OCYULIECTBJISIETCS 4epe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM,
TaK ¥ MOHSATHM, SABJISIOIIMXCS CUCTEMHBIMU JJISI OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4HOT'O LIMKJIA.

OO0111e ecTeCTBEHHO-HAYyYHbIE TOHATHUS: HAy4YHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanu3, CHUHTE3, KiacCU(UKaIMs, TEepUOJAUYHOCTh, HAOMIOIEHUE, JKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHNUE.



@duznka: Marepus, aTOM, dJEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,
palOaKTUBHOCTb, MOJIEKYJIa, JJCKTPUUECKUN 3apsiji, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, (pU3MUECKHE BETUUYMHBI, CIAUHUIBI U3MEPEHHUS,
KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOAbI, MOJE3HBIE
MCKOITa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHUYeCKasi peaKIus

[lepuonnueckunt 3akoH. Ilepuoguueckas cucrema xuMudeckux aneMeHToB Jl. U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kaausl, KaIblUsSd U UX COCAUHEHUN B COOTBETCTBUU
C TIOJIOKEHHEM 3JIEMEHTOB B [lepnoanueckoil cucteMe U CTPOEHHEM MX aTOMOB.

CrpoeHne BemiecTBa: BHJBI XHMHYECKOM CBA3U. THUIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTALIMYECKON PEIIETKU U BHUA
XAMHUYECKOM CBSI3H.

Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K PpAa3jIM4YHbIM KJaccaM HEOPraHWYECKHUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peakui MO pa3luyHbIM MpU3HAKaM (10 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3()(EKTy, M0 M3MEHEHUIO
CTETNEHEW OKHUCJICHUS XHMHUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, IO YYAaCTHIO
Katanusaropa). JK30- U SHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKHE YPAaBHEHUSI.

[lonsitue o ckopoct xumuueckoil peakuuu. Ilonarue o0 o00paTUMbIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX M TETEPOTECHHBIX
peakuusax. [lonsatue o karanuse. IloHaTe O XumMmuyeckom paBHOBecHH. DaKTOpHI,
BIIMAIONIME HAa CKOPOCTh XHMHUYECKOW peaklMu U MOJOKEHUE XHUMHUYECKOTrO
PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBbHOU peakiuu. CocTaBieHUuEe YpaBHEHUN OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUH C UCIIOIB30BAHUEM METO/1a JJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOJIMTUYECKON NHCCOLMAUMU. DIEKTPOJIUTHI M HEDJIEKTPOJIUTHI.
Katnonel, aHumoHbl. MexaHuW3M JHCCOLMAIMM BEUIECTB C PA3JIMYHBIMU BUJIAMH
XUMHU4ecKon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CI1A0bIE JIEKTPOJIUTHI.

Peakiun monHoro oOMeHa. YCIOBHUS TPOTEKAHWS PEaKIMii MOHHOTO OOMEHa,
IOJIHBIE ¥ COKpAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuil. CBOKCTBA KUCIOT, OCHOBAaHUHN U
CoJiell B CBETE MPEACTaBICHUN 00 3IEKTPOJUTHYECKON nuccouuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIU3E COJIEN.

Xumuueckuii IKcnepumenm:



03HAaKOMJIEHHE C MOJEJIIMHU KPUCTAININYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB
— METAJUIOB M HeMeTa/IoB (TpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpPHUIa HATPHS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHYECKOW pEakUWh OT BO3JECUCTBUS
pa3IMyYHbIX (PAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLMAMU KUCIIOT, ENoYed U coieil (BO3MOXKHO HCIIOJIb30BAHUE BHJIEO
MaTepUasoB), IPOBEJEHUE ONBITOB, WITIOCTPUPYIOIINUX IPU3HAKU IPOTEKAHUS PEAKLIHI
HMOHHOTO 0OMeHa (0Opa3oBaHHE OCajKa, BbIACIIEHUE Ta3a, 00pa30BaHKUE BOJIbI), OTIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKUUN (FOpEHUE,
peakuuu pas3lIoKEHUs, COCIUHEHMs), PACIO3HABAHME HEOPraHMUYECKHUX BEIIECTB C
IOMOUIbIO KAYECTBEHHBIX PEAKIUI Ha HOHBI, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1au.

Hemeranibl 1 MX cOeANHEHUSA

OOmass  xapaktepucTuka rajoreHoB. (OCOOEHHOCTHM  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJIOr€HOB. XMMUYECKUE CBOICTBA Ha IpUMEpE XJopa (B3aUMOAEHCTBHE C
MeTaJlJlaMM, HeMeTajulaMu, Iuenodamu). Xijopoojgopoxa. ConsHas — KUCIOTa,
XMMHUYECKUE CBOMCTBA, MOJyYEHHE, MPUMEHEHUE. JlelcTBHE XJ0pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esoBeKa. BakHelue XJIopHIbl U X HaXO0KIECHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHMS
aTOMOB, XapakKTepHble CTeneHW OkucieHud. CrpoeHue U (uU3MUECKHE CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAAa U cepbl. AJJIOTPOINHbIE MOAU(PUKALUU KUCIOPOJa U
ceppl. Xumuueckue cBoWcTBa cepbl. (CepoBOAOpON, CTpOoeHHE, (HU3UYECKHE WU
xumuyeckne cBoicTBa. OKCHIBI CEpbl KAK MPEACTABUTENHM KHUCIOTHBIX OKCHJOB.
Cepnast kucinora, pu3Mueckue U XMMHUYECKUE CBOMCTBA (0OLIME KaK IpeICTaBUTENs
Kjacca KUCIOT U crneuupuueckue). XUMHUUECKHE PpEaKLMM, JIEKAIME B OCHOBE
IPOMBIIUIEHHOTO Croco0a TOJdy4YeHUs CEepHOM KucioTel. [lpuMeHeHue cepHOit
kucaotbl. ColM  CEepHOM KHCIOTHI, KAadeCTBEHHAs peakuus Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ COEIMHEHUMM B NOpUpPOAE. XHMHYECKOE 3arpsA3HECHHE
OKpY’KaroIlel cpeibl COEIMHEHUSAMU cepbl (KUCIOTHBIE 105KIU, 3arpsI3HEHUE BO3AYXa U
BOJI0EMOB), CIIOCOOBI €T0 MPEJOTBPAIIECHHUS.

OOmast xapakTepucTtuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢uznueckue U XUMUYeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
(¢uznueckue U XMMUUYECKHUE CBOMCTBA, MONy4YeHHE U NpuMeHeHue. Coau aMMOHUS, UX
(u3znuecKkue U XMMHUYECKHE CBOMCTBA, IpUMeHeHHe. KauecTBeHHas peakuus Ha MOHBI
aMMOHHUA. A30THasi KHUCIOTa, €€ MoJlydeHue, (PU3MuecKue M XUMHUYECKHE CBOMCTBA
(oOmue Kak MpeACTaBUTENs Kiacca KHUCIOT H creuupuueckue). Mcemonb3oBanue
HUTPAaTOB M COJIEM aMMOHMsS B KadyeCTBE MHHEPAJIbHBIX yI0OpeHuil. XUMHUYECKOe
3arpsi3HEHUE  OKPYXKAIOIIEH Cpelbl COECOUHEHMSIMH a30Ta (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/yXa, MOYBBI U BOJMOEMOB). Dochop, amIOTpOnmHbIE MOAUPHUKALUN
docdopa, pusnueckne u xummueckue corctBa. Oxcun gochopa (V) u pochopnas



KHCII0Ta, (PU3HUECKHE U XMMUYECKHE CBOWCTBA, ojlyueHue. McnonabszoBanue gpocdaTton
B KaY€CTBE MHUHEPAIbHBIX YI00pEHUH.

OOmass xapakrepuctuka 3ieMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. YTIIEpPOJ, AJUIOTPOIIHbIE MOAM(PHUKALUH,
pacnpocTpaHeHUe B IpHUpoje, (U3MUECKHE U XUMHYECKHE CBOMCTBA. AzacopOuus.
Kpyrosopot yriepoaa B npupozae. OKcuabl yriepoaa, ux (pu3nuecKkue U XUMMUYECKUE
CBOICTBa, NEHCTBUE HA KUBbIE OPTaHU3MBI, MOJTYYCHHE U IPUMEHEHHE. DKOJIOTHYECKHE
npo6JieMbl, CBsI3aHHBIE ¢ okcuaoM yriepona (IV), rumore3a riao0aibHOrO MOTETICHUS
KJIMMaTa, MapHUKOBBIM 3PQeKkT. YronbHas KucaoTa U €€ COiM, UX (PU3MYECKUEe U
XUMHYECKHE CBOWCTBA, IIOJydeHHWE U NpuUMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHBL. Vcnonb3oBaHue kKapOOHATOB B OBITY, MEAUIIMHE, MTPOMBILIUIEHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHble TOHATHS OO0 OPraHMYECKMX BEIIECTBAX KAaK O COCAMHEHUAX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, INIMLEPHH, YKCYCHas KHCIIOTa).
ITpupoiHbIE HICTOYHMKH YIJIEBOAOPOIOB (YIOJlb, IPUPOJHBIN ra3, HEPTH), MPOTYKThI UX
nepepaboTku (O€H3UH), HMX POJIb B OBITY W NOPOMBINUIEHHOCTH. [loHsATHE O
OMOJIOTMUECKH BaXKHBIX BELIECTBAaX: KUPAX, O€TKax, yriaeBoJAax — U UX POJH B JKU3HU
4esioBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COEIMHEHUM.

Kpemuuii, ero gusnueckue 1 XUMUYECKUE CBOWCTBA, NOJyUYEHUE U IIPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue npeactaBiaenus o6 okcunae kpemuus (IV) u
KpeMHHUEeBOM KucioTe. CHUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiiime cTpouTeNbHbIE MaTepHallbl: KEpaMHKa, CTEKJIO, IEMEHT, OETOH,
Kene300eToH. [IpoOaembl 0€301acHOr0 MCIOJIB30BAHUS CTPOUTENBHBIX MAaTEpUAJIOB B
IIOBCEIHEBHOM JKN3HHU.

Xumuueckuii Ikcnepumenm:

U3yyeHHe O0Opa3l0B HEOPTraHUYECKUX BEIIECTB, CBOICTB COJISHOM KHCIOTHI,
IPOBEJCHNE KaUYeCTBEHHBIX PEaKLMi Ha XJIOPHUA-MOHBI M HAOJIO/IEHUE MPU3HAKOB UX
IPOTEKAHUs, OIBITHI, OTPAXKAIOLIME (PU3NUECKHE U XMMUUYECKHUE CBOMCTBA TraJIOTEHOB U
UX COEIMHEHUN (BO3MOXHO HCIOJb30BaHUE BHUAECOMATEPUAIOB), O3HAKOMIICHUE C
oOpasmamu  XJIOpua0B (TaJOTEHHUIOB), O3HAKOMJIEHHWE C oOpa3mamMu cepbl U e€
COEIMHEHUSIMU (BO3MOKHO MCIOJB30BaHUE BUIEOMATEPHAIIOB), HAOIIOIEHIE TIpoIecca
oOyrauBaHUs caxapa IoJ JAeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOW KUCIIOTBI, U3yUEHHE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHUCJIOTHI, MPOBEIECHUE KayeCTBEHHOM
peakuuu Ha Cyiab(paT-uOH M HAOJIOJIEHUE MPHU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHUE C
¢uznueckuMu  cBoiicTBamHu  a3ota, ¢ochopa U HX COEIUHEHUH (BO3MOMKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), o0Opa3laMu a30THBIX U (ocPOpHBIX yn0OpeHuil,
HOJlydyeHue, coOMpaHue, paclo3HaBaHWE U M3YyUEHHUE CBOMCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX pEaKLUUi Ha MOH aMMOHHS U (ocpaT-uOH U HU3YUEHHE NPU3HAKOB UX
IIPOTEKAHMS, B3aMMOJCHUCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBl C MEJIBIO
(BO3MOXHO HCIIOJIB30BaHHE BUACOMATEPUAJIOB), U3YUCHHE MOJENICH KPUCTAIMYECKUX



pemi€Tok anMaza, rpadura, (QyJUiepeHa, O03HAaKOMIIEHHE C IPOLIecCCOM aAcopOnuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOMCTBOM MNPOTHBOTasa,
MOJIyYeHUE, COOMpaHWe, pacro3HABaHWE W W3yYEHHWE CBOWCTB YTIJIEKHCIOTO Tasa,
IPOBE/ICHUE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAT-UOHbI U HU3Yy4YEHUE
NPU3HAKOB MX  NPOTEKAaHUs, O3HAKOMIIECHME C  MPOAYKUHEH  CHUIIMKATHOU
IIPOMBILJIEHHOCTH, PEUIEHWE OHKCIEPUMEHTANBbHBIX 3a1ad 1no Teme «BaxHeiiune
HEMETAJUJIbl U UX COCAUHECHUSD).

MeTaJibl U MX COeIMHEHUS

OO01masi xapakTepUCTHKAa XMMHYECKUX 3JIEMEHTOB — METAIOB HAa OCHOBAaHUU HUX
nojoxeHus B Ilepuonuueckon cucreMe xumuueckux siiemeHToB 1. M. Menneneesa u
cTpoeHusi atomoB. CTpoeHME MeTauioB. MeTamindeckas CBsi3b W MeTajuIM4ecKast
KpUCTAJIMYECKAsl PpeIIETKA. JNEKTPOXMMHUYECKUN Pl  HANpsHKEHUW  METaJuloB.
dusnueckne W XUMHUYECKHE CBOWCTBa MeTauioB. OOmume CcrnocoObl TOYYCHUS
MeTaioB. lloHsATHE O KOPpPO3WHM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTHI HUX OT
Koppo3uu. CriaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIILIEHHOCTH.

[llenounsie meTamnpl: noyoxkeHue B llepuoamyeckon cucremMe XUMHYECKHX
anemeHTtoB /[[. WM. MenneneeBa, CTpOEHHME HUX aTOMOB, HAXO0XKJICHUE B MPUPOJE.
duznyeckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kanus). OKCUIbl U
TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHre MEea0uYHbIX METAIIIOB U UX COCTUHEHUM.

[I{esrouHO3E€MENBHBIE METAIIIBI MATHUM U KaJIbLIMN: ITO0KeHUe B [leprnonnueckon
cucreMe xumuueckux odnemeHToB JI. WM. MeHnneneeBa, CTpoe€HHE HX aTOMOB,
HaxoxJaeHue B npupone. duznueckue M XUMHUYECKHE CBOWCTBA MArHus W KaJbLIMS.
Baxueiimne coenuHeHust Kanblusg (OKCHJA, TUAPOKCUA, coiin). JKECTKOCTh BOABI U
CrocoObl €€ yCTpaHEHUS.

AmoMmuHMil: nosnoxenue B Ilepruoanyeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /.
N. MeHnpneneea, CTpoeHUE aTOMa, HAXOXKI€HUE B pupoae. Guzndeckue u XuMUIECKHE
CBOMCTBa atOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUA U TUIPOKCUAA ATTFOMUHUSI.

Keneszo: nonoxenue B Ilepuoanueckoi cucreme xuMuueckux snemeHToB J[. U.
MenpaeneeBa, CTpOEHHE aTOMa, HaXOXKJAEHUE B mpupoae. OU3NUEeCKue U XUMUYECKHE
cBoiicTBa xene3a. Oxcubl, rugpokcuibl u conu xkenesa (II) u xenesza (III), ux cocras,
CBOWCTBA U NOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pasiamMu METaJIOB U CIUIABOB, MX (M3UYECKUMHU CBOMCTBAMH,
U3yYeHUE  pe3yibTaTOB  KOPPO3UMM  METauIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 0OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCH/IA KAJIbIMS U HATPUSI C BOJION
(BO3MOHO HCIIOIH30BaHUE BUICOMATEPHAIOB), UCCIICIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpolecca  ropeHust  Jkejle3a B KUCIOpoae  (BO3MOXKHO  HCHOJIb30BaHHE



BUJIEOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKI[Mi Ha MOHbBI: MArHuUs,
Kanmblus, anmomMuHus, nuHka, keneza (II) m xemeza (II), menu (II), Habmonenne u
ONMCAaHHWE IPOLIECCOB OKPAIIMBAaHWSA IUIAMEHH HOHAMMW HATpWs, KAJIWS W KaJbLUs
(BO3MOXXHO HCIIOJIb30BAaHUE BHUIEOMATEPHAIOB), UCCIIEA0BaHNE aM(pOTEPHBIX CBOWMCTB
TUAPOKCUIA ATFOMUHHUS U TUAPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 11O
TeMe «BaxHelire MeTaJlibl M UX COCTUHEHUS».

XHMHUS M OKpPY:KaoUas cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM JKM3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIECTB M XMMHYECKUX peakiui B ObiTy. I[lepBas momoinps mpu
XUMHUYECKUX 0KOraxX U OTPABIICHUSIX.

XHWMHUYECKOE 3arpsi3HEHHE OKpYXaroled cpelapl (mpelenbHas JIonycThuMast
KoHIIeHTpalusi BeuiecTB, aaiee — [IJIK). Poap XuMuM B pEelIeHUH 3KOJIOTHYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0Opa3lioB MarepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIHMEpPHbIE
MaTepHabl).

Mestcnpeomemmnule cea3u

Peanmuszanuss MeEXNpeIMETHBIX CBS3€d IIpU HM3yYeHMH XUMUH B 9 Kiacce
OCYUIECTBIISIETCS 4epe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHMH,
TaK U MOHSATUM, SBIISFOIIMXCA CUCTEMHBIMH ISl OTIAEIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: HAyYHBIH (DaKT, rUIOTe3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccUUKalMs, TEepUOJAUYHOCTh, HAOIIO/IEHUE, JKCIIEPUMEHT,
MOJICIMPOBAaHUE, M3MEpPEHHE, MOJIEb, SBIICHHE, MAPHUKOBBIM 3(P(HEKT, TEXHOJIOTHS,
MaTEepUAJIBI.

®dusuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, WU30TOIIBI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsl, IPOBOJHMKHU, ITOIYIIPOBOJHUKH,
JUAJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TE€N0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTtBOp, PacTBOPUMOCTb, KpUCTANIMYECKas pEHIETKa, CIUIaBbl, (U3HUYECKUE
BEJINYMHBI, €IUHULBI W3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
ConHue.

buonorus: ¢otocuHTe3, AbixaHue, OWocdepa, SKocHCTEMa, MHUHEPATbHbBIE
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HbIE
MCKONAEMBbIE, TOIUINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOI'O 00IIEro 00pa30BaHUs
JOCTUTAIOTCSI B XOJl¢ OOYy4YeHHMS XHMMUU B €IMHCTBE Y4eOHOW M BOCIUTATEIHHON
NEATEIbHOCTH B COOTBETCTBUU C TPAJIULHUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM, HIPHUHATBIMH B OOILIECTBE MpaBWIAMH U
HOpMaMH TIOBEJIEHUS U CIIOCOOCTBYIOT IpOLECCaM CAMOINO3HAHMS, CaMOpPa3BUTHUS U
COTMATA3AITUN O0YJIAFOTITIXCS.

JIn4HOCTHBIE pE3yNIbTAThI OTpaXKaroT TOTOBHOCTH 00y4aroIuXcs
PYKOBOJICTBOBATBCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMIl M PaCIIMpPEHHE
OIIBITA JACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

LHEHHOCTHOIO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HacJIeMI0, TOHMMAaHUS 3HA4YECHHS XHMHYECKOM HAyKu B IKHU3HU
COBPEMEHHOr0 OO0IIECTBA, CIOCOOHOCTU BIAAETh JOCTOBEPHOM HH(poOpManuen o
IIEPENOBBIX JTOCTMKCHUAX M OTKPBITUAX MHUPOBOM UM OTEUYECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IPEACTABICHUS O COLMAIBHBIX HOPMaX M MPaBHJIaX MEKIUYHOCTHBIX OTHOLIEHUMN
B KOJUIEKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHOUCCIIE10BATENbCKON, TBOPUECKON U IPYTUX BUAAX JEATEIbHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOW  COBMECTHOW  JIEATENbHOCTH  MpPH  BBINOJIHEHUU  Y4YEOHBIX,
NIO3HABATEJIbHBIX 33J1a4, BBIIOJIHEHUM XUMHUYECKUX OSKCIHEPHUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHUIO ¥ B3aMMOIIOMOIIHN B MPOIECCE
ATON Y4YeOHOM NAEATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBENECHHUE M IOCTYIIKH
CBOMX TOBApHILEH C IMO3ULUU HPAaBCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEACTBUHN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33PEHYECKHE MPEIACTABICHUS O BEIIECTBE M XHMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBIIAIOIINE OCHOBY
JUIs TIOHMMAaHMs CYIIIHOCTH Hay4HON KapTHHBI MHpa, NPEACTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPObI, B3aUMOCBS3SIX YEJIOBEKA C TPUPOJHON Cpesoil, O
POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHBBI, HAIPABJIICHHBIC Ha IIOJYyYEHHWE HOBBIX 3HAHWUM I10
XUMHM, HEO0OXoauMMble 151 OOBSACHEHWs HaOMI0JAaeMbIX IIPOLECCOB U  SBIICHUH,
03HABATEJIbHOM, THPOPMAIITMOHHON U YUTATENbCKON KYJIbTYPBI, B TOM YKCJI€ HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;



UHTEpEC K OOY4YeHHI0O ¢ TO3HAHUIO, JI0O03HATENBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caM000pa30BaHUI0, TPOSKTHOM M MCCIIENOBATEIBCKON JACSITEIBHOCTH, K
OCO3HAaHHOMY BBIOOPY HApPaBIEHHOCTU U YPOBHSI 0OYUYEeHHs B TaTbHEHUIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 3I0POBb:

OCO3HaHUE IIEHHOCTHU U3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO,
YCTAaHOBKHU Ha 370POBBIN 00pa3 *KU3HHU, OCO3HAHUE MOCIEACTBUN U HEMPUSTUE BPEIHBIX
OpUBBIYEK (YyHOTpEOJEHUS alKOrojisi, HApKOTUKOB, KYypEHHUs), HEOOXOAUMOCTH
coOrofeHHsI MPpaBUJl 0€30MacCHOCTH MPHU OOPALIEHUH C XMMHYECKHMMH BELIECTBAMH B
OBITY U peabHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPaKTUYECKOMY HM3YyUEHHIO Npodeccuili U Tpyda pa3IudHOro poja,
YBaXEHUE K TPYyAY U pe3yjbTaTaM TPYAOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUs MPEAMETHBIX 3HAHWHA MO XUMHH, OCO3HAHHBIA BBHIOOP MHAMBHIYATbHOM
TPACKTOpPUM MPOAOHKEHUS 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHMMHH, OOILIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCHElHON
npo(hecCHOHANBPHON EATETbHOCTH U Pa3BUTHS HEOOXOIUMBIX yYMEHHH, TOTOBHOCTD
alanTUPOBATHCA B MPO(ECCHOHATILHOU Cperie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOLIEHUE K MPUPOE KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUSI, IOHUMAHUE LIEHHOCTU 3/I0POBOIO U 0E€30MacHOTO
oOpa3a ’KH3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DHU3HUECKOMY U
NCUXUYECKOMY 3/J0POBbI0, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUSI MpaBuil 0€30I1acHOTO
NOBEECHUS MpU padoTe ¢ BEUIECTBAMU, a TAKXKE B CUTYallUX, YTPOKAIOUIUX 310POBbIO
U YKU3HU JI0JICH;

CHOCOOHOCTH NPUMEHATH 3HAHMS, IOJy4aeMble NpU H3YYCHUH XUMHUH, IS
pelmeHns 3a1ad, CBSA3aHHBIX C OKPYXKAIOLIEHM NPUPOAHOU CPENoOM, Uil IOBBILICHHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYphl, OCO3HAHUS I100AIbHOTO XapaKTepa SKOJIOTHUECKUX
npo0ieM MW MyTed HUX peleHus IMOCPEICTBOM METOAOB XWUMHUHU, HKOJIOTHYECKOTO
MBIILJICHUS], YMEHUS PYKOBOACTBOBATHCS UM B MMO3HABATEJIbHOW, KOMMYHUKATUBHON U
COLIMAJIbHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MerampeAMETHBIX pe3yJbTAaTOB  BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOLICHAYYHBIE MOHATUSA (3aKOH, TEOPHs, MPUHIMII,
runoresa, pakTt, CUCTEMa, IPOLIECC, IKCIIEPUMEHT U JPYToe.), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETax W MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ITHX
npeaMeToB (OpPMUPOBATH MPEACTABICHHE O LEJIOCTHOW HAay4YHOM KapTHHE MHpa, H
yHUBEpCalbHble  y4yeOHble  JeHCTBUA  (IIO3HaBaTelIbHbIE, = KOMMYHUKATUBHbIE,
pEeryJsiTUBHBIE),  KOTOpble  obOecrieunBarOT  (OPMUPOBAHME  TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



ba3oBble 10rnyeckue 1eicTBUA:

YMEHUS UCTIOIH30BaTh MPUEMBI JIOTHUECKOTO MBINIJICHUSI PU OCBOCHUYW 3HAHUIA:
pPacKphIBaTh CMBICI XUMUYECKAX TOHSITHH (BBIIETATh WX XapaKTepHbIC NPU3HAKH,
yCTaHaBIMBAaTh B3aWMOCBS3b C JPYTMMH TOHITHSIMH), HWCIOJB30BaTh IMOHSATHUS IS
OOBSICHEHUS OTNEIBHBIX (DAKTOB W SIBICHUM, BHIOMpPATh OCHOBAHUS M KPUTCPUHU IS
KJIacCU(PUKAIIMM XUMUYECKUX BEIIECTB W XHUMHUYECKUX pEaKUud, YCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH H3yYCHHs, CTPOUThH JIOTHYECKUE
paccyxaeHus (MHIYKTUBHBIC, JIEyKTUBHBIC, 110 aHAJOTWH), JeNaTh BHIBOABI U
3aKJIFOUCHUS;

YMEHHE TPUMEHITh B TIpOIleCCe IMO3HAHUS TMOHATUS  (NIPEAMETHBIE U
MeTaIpeAMETHBIC), CUMBOJUYECCKHE (3HAKOBBIC) MOJIEIH, WCIOJIb3yEeMble B XHMHH,
npeo0pa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHH MOJICTbHBIC TPEICTABICHUS —
XUMUYECKAN 3HAaK (CHMMBOJI DJJEMEHTAa), XHUMH4Yeckas Gopmyla © ypaBHEHUE
XUMHYECKON peakluy — MPU PEIIeHUN yIeOHO-TT03HABATEIBHBIX 3a/1a4, C YIETOM ITUX
MOJICTIFHBIX TIPEJCTABICHUN BBIABIATH U XapaKTEPHU30BaTh CYMIECTBEHHBIC MPU3HAKH
U3y4aeMbIX OOBEKTOB — XHMMHYECKHX BEIIECTB M XUMHUYECKUX PEAKIUHA, BBISBISTH
oOmie 3aKOHOMEPHOCTH, NPUYMHHO-CIECJCTBEHHBIE CBA3M M TMPOTHBOPEYUS B
M3y4aeMbIX MPOIeccax U SBICHUSIX.

Ba3oBhIe uccieaoBaTe/IbCKHeE JeCTBUA:

YMEHHE HCIIOJIb30BaTh IIOCTABJICHHBIE BOIMPOCHI B KadecTBE MHCTPYMEHTA
MO3HAHMs, a TaKKE€ B KaueCTBE OCHOBBI JJsi ()OPMUPOBAHMS THUIMOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

npuoOpeTeHne OmbiTa MO IUTAHWPOBAHWIO, OPTAaHU3AIMH €  TPOBEICHHUIO
YUEHHYECKUX  OKCIIEPUMEHTOB, yMeHHe HalbmogaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyIHpOBaTh OOOOLICHUS WU
BBIBOJIBI TI0 pe3yJIbTaTaM IMPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATH OTUET O
npojenaHHoi padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATH W  HWHTEPIPETHPOBATH HHQPOPMAIHIO
pa3sTUYHBIX BUJOB W (OPM TPEACTABICHUS, TMOJTYYaeMYyH0 W3 Pa3HBIX HCTOYHHKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOrO COJEp>KaHus, CIpPaBOYHBIE MOCOOMUS,
pecypcel MHTEpHETa), KPUTHYECKH OIEHUBATH MPOTUBOPECUYMBYIO U HEIOCTOBEPHYIO
uHpopMmariuio;

YMEHHE TPUMEHATH pa3UYHbIE METOJbl W 3alpoChl NMPU IOUCKE W OTOOpe
uH(OPMAITUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOMUMBIX JIJISl BBIMIOJHEHUS yU4eOHBIX
U TO03HABATENBHBIX 3a7au OMNPEACNEHHOTO THUMA, MPUOOPETEHHE OMbITa B 00JACTH
UCTIONb30BaHUsl  MH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBJIaJCHUE
KyJbTYypOH  aKTUBHOTO  HWCIIOJIb30BAaHMSI ~ PA3JMYHBIX  TIOUCKOBBIX  CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TpeacTaBieHus HHOOpMAIUU U



WJUTKOCTPUPOBATh PELIAEMBIE 3a/1a4l HECTIOKHBIMU CXEMAMH, AUarpaMMaMH, APYTrUMHA
dbopmamu rpadKu ¥ UX KOMOWHAITUSMH,

YMEHHME MHCIONb30BaTh W  aHAJIM3UpOBaTh B  Ipolecce ydyeOHOH U
UCCJIEIOBATENLCKONW  JICSITEIBHOCTA HMH(POPMALIMIO O BIMSHUM POMBIIUICHHOCTH,
CEJIbCKOT0 X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEN TPUPOTHON CPEIbI.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHUS:

YMEHHUSI 3aJlaBaTh BOIPOCHI (B XOJ€ Auanora U (Wiau) AUCKYCCHUH) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYITHPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITOTHCHUS
NPEVIOKEHHON 3aa4H;

YMEHHS MPEACTABIIATH MTOTYYEHHBIE PE3YJIbTaThl TO3HABATEIBHOM IEATEIIBHOCTH B
YCTHBIX W MHCHbMEHHBIX TEKCTax; JieJlaTh MPE3CHTALMI0 PE3yJIbTAaTOB BBIMOJHECHHUS
XMMHYECKOT0 JKCHepUMEeHTa (JabopaToOpHOrO OIbITa, JIabopaTOpHOW pPaldOTHI MO
MCCIIEIOBAaHUIO CBOWCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHUKaMHU B  COBMECTHOM
MTO3HABATEJIbHON W HCCIIEIOBATEIIBCKOM JEATEIbHOCTH INPU PEIICHUH BO3HHKAIOIINX
mpo0seM Ha OCHOBE yu€Ta OOIUX MHTEPECOB M COTJIACOBAHUS MO3UITUHN (0OCYKIEHUS,
0OMEH MHEHHSIMH, «MO3TOBBIE INTYPMbI», KOOPIAMHAITUS COBMECTHBIX JEHCTBUH,
onpeJielIeHue KPUTEPUEB M0 OIIEHKE KaueCTBA BBIMOJIHEHHOW pabOoThI U IpyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUSA:

YMEHHUE CAMOCTOSITENIbHO OMNPENEHATh UEIU JACSITEIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBJIATh, KOHTPOJUPOBATH W NPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENIbHOCTD, BBIOMpaTh Hambosee 3()QPEeKTUBHBIE CIIOCOOBI pEIICHHUS YYEOHBIX U
MIO3HABATEIbHBIX  337a4, CAMOCTOSTENBHO  COCTABJIATh WM  KOPPEKTUPOBATH
MPEIOKEHHBIN AITOPUTM JEHUCTBUM MPHU BBHITIOJHEHUM 3aJaHUNA C YYETOM IOJYYEHUS
HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIICHUBATh
COOTBETCTBHUE MOJYYECHHOTO pPE3yjibTaTa 3asiBJICHHOM 1EIU, YMEHHUE HMCIO0JIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, MPE/IJIaraeMbI€ B YCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB M0 OCBOCHUIO 00S3aTENbHOTO COACpPIKAHUSA,
YCTaHOBJICHHOTO JaHHOHW (henepanbHOU pabodeld mporpaMMOM, BBIACISIOT: OCBOCHHBIC
00yJaroIuMMuUCs Hay9YHbIC 3HAHUSI, YMEHUS U CIIOCOOBI EHCTBUM, crienuduaeckue as
npeaMEeTHON o0nacTh «XUMUs», BUJbI AEATEIHLHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS,
€ro MHTEPHpETaLNH, TPE0OPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTYyalUsIX.

K xonmy oOyuenus B 8 kJjiacce mpeaMeTHBIE Pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMECHHUIA:

e PAaCKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSTUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJIHOPOJHAS U
HEOJHOPOJIHAS), BaJICHTHOCTb, OTHOCUTEIbHAsl aTOMHasi W MOJEKyJIspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHASL Macca, MacCoBas J10JIsI XUMHUYECKOTO JIEMEHTA



B COCAMHEHUHU, MOJSIpHBIA 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJlb,
JIEKTPOOTPHUIIATEIIEHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl PEAKIns, KiIacCuduKaius
peakiuii: peakiuy COCTUHEHUS, PEAKIU PA3IOKECHHS, PEAKIINN 3aMEeIIEHUsS, PEaKIIUn
oOMeHa, 9K30- U DHJIOTEPMHUUECKUE PEAKIH, TeIIOBOM d3(PPeKT peakuuu, siApo aToMa,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOWTa b, PajUyC aToMa, XMMHUYECKasl CBSA3b,
NOJISIpHAs M HEMOJISIpHAsi KOBAJIEHTHAsl CBSI3b, MOHHAs CBsI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi 10JIs BellecTBa (IPOIIEHTHAs KOHIIEHTPAIlUsI) B paCTBOPE;

 IUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUNA W TPUMEHSTH
9TH MOHSTHS MPU OMMCAHUU BEUIECTB U UX MPEBPAIICHHUI;

¢ ICTIOJB30BATh XMMHUYECKYI0 CHUMBOJIUKY MJIsi COCTaBlieHUs (OpMYJ BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKIUM;

e OTIPE/ICIIATHh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, CTETICHb
OKHCJICHUSI D3JIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPUHAMICKHOCTh BEIIECTB K
onpeneaéHHOMY KiacCy CO€IMHEeHMH 1o ¢GopmynaM, BHA XUMHYECKOM CBS3U
(KkOoBaJIeHTHasl M HIOHHAsI) B HEOPTAHUYECKUX COCAMHEHUSX;

epackpbiBaTh  cmbicn  llepuommueckoro  3axkona J[. W. MeHnneneesa:
JEMOHCTPHUPOBATh TMOHUMAHUE TEPUOIMUECKON 3aBUCHUMOCTH CBOWCTB XWMHUYECKHX
AJIIEMEHTOB OT UX mnosioxkeHus B [lepuoandeckoil cucreme, 3aKOHOB COXPAHEHHS] MACChI
BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTraipo;

* ONMCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy [lepuoanueckoid cucTembl
XUMUYECKAX D3JIEMEHTOB: pPa3inyaTh MOHATHS «TJIaBHAs ToAarpynmna (A-rpymma)» u
«mobounas moarpynmna (b-rpynma)», Mameie u OOJNbIIME TMEPUOABI, COOTHOCUTH
0003HaueHus, KOTopble uMmeroTcs B Tabnuie «llepuoanueckas cucreMa XMMHUYECKHX
anemenToB J[. Y. MenneneeBa» ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMUYECKAX DJJIEMEHTOB (COCTaB MW 3apsja sjapa, o0OIIee 4YWCI0 DJJIEKTPOHOB U
pacmnpeneneHre ux 1Mo IEKTPOHHBIM CIIOSM);

e KTACCU(UIIUPOBATh XMUMHYECKHUE JJIEMEHTBhI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHUCIy U COCTaBYy YYAacTBYIOUIMX B PEAKI[MU BEIIECTB, MO
TerioBoMy b dexry);

e XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEUIECTB
pPa3TUYHBIX KJIACCOB, TIOJITBEPXAasi OMUCAHWE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIINi;

e IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTEKAHMUSI XUMHUYECKUX MPEBpPALICHUNH B Pa3IMYHBIX
YCIIOBUSIX;

¢ BBIYUCJISATh OTHOCHUTEIHHYI0 MOJICKYJISIPHYIO W MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMeHTa Mo (opMyJie COCTUHEHHUs, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEeaKInu;

o IPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEILHON JEATEIPHOCTH — aHAJIU3 |
CUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEeMATH3alluI0, KIACCH(UKAIMIO, BBHISBICHUE



NPUYMHHO-CIEACTBEHHBIX CBA3€M — Il M3YyYEHUs] CBOMCTB BEUIECTB M XMMHUYECKUX
peakiuii, €CTeCTBEHHO-HAayYHble METOAbl TO3HaHHs — HaOII0JIEHUEe, H3MEpPEHUE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (peaibHbIN U MBICIICHHBIN);

e CJICJIOBaTh MpaBWJIaM TI0JIb30BAHUSI XMMUYECKOW MOCYAOM M J1aOOpaTOPHBIM
0o00OpyIOBaHMEM, a TaK)Ke MpaBUiiaM OOpallleHUs C BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJYYESHHUIO U
cOOMpaHMIO Ta3000pa3HBIX BeEIIECTB (BOAOpPOJAa M KHUCIOPOJa), NPUTOTOBICHHUIO
pPacTBOPOB C ONPEACIEHHON MAaCcCOBOM JIOJIEM PACTBOPEHHOIO BEWIECTBA, INIAHUPOBATH
U MPOBOAUTH XUMUYECKHE HKCIIEPUMEHTHI MO PaClO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C IOMOIIbIO MHIUKATOPOB (JaKMYyC, GeHON(PTaIenH, METUIIOPAHK U IPYTHE).

K xonmy oOyuenus B 9 kJjacce mpeaMeTHBIE Pe3yibTaThl HAa 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YHYaIOIIUXCSl YMEHUM:

e PACKPBIBATh CMBIC] OCHOBHBIX XHUMHUYECKUX MMOHATHN: XUMHUYECKUA BJIEMEHT,
aTOM, MOJIEKyJa, HOH, KaTHOH, AHUOH, IMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTb, CTEIIEHb OKHUCIICHMS, XUMHUYECKas pPeaKius,
XUMUYECKass CBs3b, TEIJIOBOM 3(DQeKT peaknuu, MOb, MOJSPHBIA 00BEM, PacTBOD,
IIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JJICKTPOIUTHYECKAs TUCCOLMALUSA, PEAKUUH HOHHOIO
oOMeHa, KaTaau3aTop, XMMHUYECKOEe PaBHOBECUE, 0OpaTUMbIe U HEOOpaTUMBbIE PEaKlnu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKHUCIUTEIb,  BOCCTAHOBHTEIb,
OKUCJIEHUE W BOCCTAHOBJIEHHE, aJUIOTpOMNHUs, aM(OTEPHOCTb, XUMHUYECKasl CBA3b
(KkOBaJIeHTHasi, HOHHAs, METAIMYECKasd), KpUCTAUIMYECKas pEIIETKa, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON pEakiuu, MPeaeabHO JI0mycTUMAas
koHueHtpanus [IJIK BemecTna;

e WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUNA U TPUMEHSTh
9T MOHATHUSI IPU ONKUCAHUU BEILIECTB U UX MPEBPAIICHUH;

¢ ICTIOJL30BaTh XMMHUYECKYI0 CHMBOJIUKY JJISI COCTaBlIeHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONIPE/CNIATh BAJIEHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHMSIX PAa3IUYHOTO0 COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy COeAWHEHUH mo ¢dopMmyriaMm, BHI XUMHUYECKON CBS3U (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKasi) B HEOPraHMYECKUX COEAMHEHUSX, 3apsii HOHA [0 XUMHUYECKOU
dbopmyre, xapakTep cpeibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUM, TUI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpeiBaTh cMbiCH [lepmommueckoro 3akoHa J[. WM. MengeneeBa wu
JEMOHCTPHUPOBATH €T0 TIOHUMAHWE: OMUCHIBATh U XapaKTePU30BaTh TAOIMUHYIO (HOPMY
[Tepuoguueckoil cHUCTEMBbl XUMHUYECKUX 3JIEMEHTOB: pa3jiMuyaTh MOHATHUS «IJIaBHAs
noarpynmna (A-rpynma)» u «mnobounas noarpynna (b-rpynma)», Manbie U OoJbIINE
NEPHUOJIbI, COOTHOCUTh 0003HAYEHUSI, KOTOPbIE UMEIOTCSI B IEPUOJNYECKON Tabiulie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsan sapa, 00IIee YUCIO IEKTPOHOB U PACIPEEICHUE UX 1O JIEKTPOHHBIM CJIOSIM),



OOBACHATH OOLIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB DJIEMEHTOB M HX
COCTMHECHHM B TIPeieTIaX MaJIbIX MEPUOO0B U TIIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

e KJIACCU(UIUPOBATh XMUMHUYECKHUE JJIEMEHThl, HEOPraHUYeCKHe BEIIECTBa,
XUMUYECKHE peakiuu (M0 YHMCIYy U COCTaBYy YYacTBYIOUIMX B PEAKI[MU BEIIECTB, MO
TeraoBoMy 3G (DEKTY, 0 UBMEHEHHIO CTENIEHEN OKUCICHUS XUMHUYECKUX 2JIEMEHTOB);

e XapaKTEePU30BaTh (OMUCKHIBAThH) OOIIUE U CHENU(UIECKHEe XUMUIECKIE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOJATBEPKIas OMMCAHNE MTPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPABHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKIIUM;

¢ COCTaBJISITb YPaBHEHHUS DJIEKTPOJMTUUECKOU HUCCOLMALMU KHUCIOT, IIeNo4Yeil u
COJICH, TIOJIHBIE M COKpAIEHHBIC YPaBHEHUS PEAKIMA MOHHOTO OOMEHA, ypaBHEHUS
peaKInii, TOATBEPKTAOIINX CYIECTBOBAHUE TCHETHUECKOU CBSI3M MEXy BEIICCTBAMU
pPa3TUYHBIX KIJIACCOB,;

e PaCKpbIBaTh CYILIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuuii
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMA;

o MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX;

* BBIYUCJISATh OTHOCHUTEIBHYI0 MOJIEKYJISIPHYIO U MOJSIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JeMEHTa Mo (HOpMyJie COCTUHEHHUsI, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEeaKInu;

e COOMIONATh TIPAaBWJIA TOJB30BAHMS XHMHYECKOW TMOCYAOW H J1aOOpaTOPHBIM
obopynoBaHHMEM, a TaKXKe MpaBWIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OTBITOB MO MOJYYEHUIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AMMHUaKa U yIIEKUCIIOro Ta3a);

 IPOBOJNTH PEAKIMH, TOITBEPKIAONINE KAYSCTBEHHBIM COCTAaB Pa3IWYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOOHAT-,
docdar-, cunmkar-, cyiabdar-, TUIPOKCUA-WUOHBI, KATHUOHBI AMMOHHUS W HOHBI
U3YYEHHBIX METAJVIOB, NPHUCYTCTBYIOLIME B BOJHBIX pPAaCTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

o MPUMEHSTh OCHOBHBIC OIEPAIlUU MBICIUTEILHON JEATEIPHOCTH — aHAIW3 |
CUHTE3, CpaBHEHHE, 0000IeHrne, CHUCTEeMAaTU3allUi0, BBIABICHUE MPUYHHHO-
CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUS CBOMCTB BEILECTB MU XMMUYECKHUX PEaKLUM,
€CTECTBEHHO-HAYYHbIE METO/IbI ITO3HAHUS — HAOJII0/IEHHE, U3MEPEHUE, MOICIIUPOBAHUE,
AKCIEPUMEHT (peasIbHbI U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosun4yecTBo 4acos
Ne HaumenoBaHue pa3iesioB u JJekTpoHHbIE (U(POBHIE)
KoHTpoJbHBbIE IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTsbI padoThI
Pa3nea 1. [leppoHayaibHble XUMHYECKHE NOHATHS
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU €SI TETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BerectBa 1 xuMu4eckue 15 | bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3zgen 2. BaxHeiilue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
’9 Bonopoa. [Tonsitue o kucnorax 2 1 bu6mmoreka [IOK
U COJSAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 1 | 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Pa3pnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3jaeMeHToB /I. . MenaesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN




[lepronnueckuii 3aK0H U
Ilepuoanueckas cucrema

bu6mmoreka [IOK

31 XUMHYECKHX dJ1eMeHTOoB [[. 1. ! https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aTroma
X .
- OI/IMI/I‘-ICCKaH CBS3b . Bu6miorexa LOK
’ KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
bu6mmoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmunorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME




9 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3zgea 1. BeniecTBO M XUMHYeECKHE PeaKIUun
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
) peakiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLMALIUS. g 1 | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKIX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYHIEL -€P hitps://m.eds00.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmas XxapakTepuCcTHKa XUMUIECKIX
24 anemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 buommorexa LOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaJIbl M UX COCAUHEHU S

bu6mmoreka [IOK
A i 4
3 Obmpae cBoficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIe MeTaJlIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus U oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualinl B )KU3HH YeJIOBEKa 3 bubmorexa LOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KosudecTBO yacoB
Ne JJIeKTPOHHbIE HU(PPOBbIE
Tema ypoka Konrtpoabnbie  IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
| [Ipenmer xumuun. Posib XuMHUM B )KU3HU YEIOBEKA. 1 bu6mmoreka [IOK
Tema u BemectBa https://m.edsoo.ru/ff0d210c
2 IlousTre 0 MeTogax IMO3HAHUS B XUMUU 1 bubmorexa LHOK
a https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «IIpaBuia paboTsl B
3 J1a00PaTOPUHN U IIPUEMBI OOpAIIEHUS C 1 bubmorexa LHOK
patop P pai https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM
4 YucTeie BemecTBa U cMec. CIocoObI pa3ieseHus | bubmuorexa [JOK
cMecen https://m.edsoo.ru/ff0d26¢ca
5 [IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit 1 bubmuoreka [IOK
(Ha MpUMepe OYMCTKHU TTOBAPSHHOM COJIHN)» https://m.edsoo.ru/ff0d28c8
bubmmoreka [IOK
6 A 1
TOMBI M MOJICKYIIbI https://m.edsoo.ru/ff0d2a6¢c
7 XuMHU4YecKue 3J1eMEHThl. 3HAKU (CUMBOJIbI) ) bubmuorexa [JOK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CI0OXKHEBIE BEMIECTBA 1 bubmorexa HOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa LIOK
yAp ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BareHTHOCTh aTOMOB 1 bubmmorexa LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DIIEMEHTOB




OtHocutenbHas aroMHas macca. OTHOCUTEIIbHAS Bbu6mmoreka [IOK
11
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10J11 XMMHYECKOTO dJIEMEHTA B bubmuorexa [JOK
COCIIUHEHUN https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
1 K . Mons. M
3 0JINYECTBO BemlecTBa. Moinb. MonsipHas macca hits://m.cdsoo.rw/f0d5230
14 DuU3NYECKUEe U XUMHUYECKHUE SIBICHUS. XUMHUYECKas bubnnorexa HOK
peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycaoBuUsl MPOTEKAHUS XUMUYECKHUX bubmmoreka [JOK
15 .
peakuu https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MaCcChl BEIIECTB. XUMUYECKUE bubnnorexka [HOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus KoandecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
17 .
YPaBHECHUSAM XUMHYECKUX PEAKITAMN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUECKUX peakiui bubnmoreka [JOK
(coenuHeHwus, pa3IOKEHUS, 3aMEIIICHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-3HIUKIIONEINCT. bubnnorexka [HOK
O06o01IeHre U crucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d40c4
20 Kontponbnast pabora Nel mo teme «BermectBa u bubnnorexa HOK
XUMUYECKHAE PEAKITANY https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech ra3os. Cocras Bo3ayxa. bubmmorexa LIOK
Kucnopon — sneMeHT u mpoctoe BemiecTtBo. O30H https://m.edsoo.ru/ff0d448e
Dur3nyeCcKre 1 XUMHUYECKUE CBOMCTBA KUCIOPOIa
22 (peaxuuu oxucieHus, ropenue). Ionstue 06p " Bubnmorexa LIOK
peaxi » TP ’ https://m.edsoo.ru/ff0d4614
OKCHJIaX
” Crioco0sI oTydeHust KUCIIOpo/ia B 1abopaTopuu 1 bubmuorexa [JOK
IIPOMBILNUIEHHOCTH. [IpuMeneHune kuciopoaa https://m.edsoo.ru/ff0d497a
24 TennoBoii 3pPekT XUMUIECKO# peaKIuy, TOHITHE bubmuorexa [JOK




0 TCPMOXUMHUYCCKOM YPaBHCHUU, DK30- U
OHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TommuBo (He(Th, Yroiab U MeTaH). 3arpsisHeHHe

bu6mmoreka [IOK

25 BO3/yXa, CIIOCOOBI €r0 MPEeIOTBPALICHUS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckast pabota Ne 3 o teme «llonyuenue u bubnmoreka [JOK
coOupaHue KUCIOPO/1a, U3YIECHUE €T0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
7 Bonopon — a5eMeHT U pocToe BEIECTBO. bu6mmnoreka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 Du3nyecKnue 1 XUMHYECKHE CBOMCTBA BOJIOPOA. bubnnorexka [HOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IIoHsTHE 0 KHUCIIOTaX U COJISIX hitps://m.c dsocl)l.ru 05042
bu6mmoreka [IOK
30 Crioco0bI MoTy4eHus BOAOPO/ia B IabopaTOpuu hits:/m.c dsocl)l.ru J#0d4ddo
31 [Tpaktuueckas padota Ne 4 o reme «llonmyuenue u bubnnorexa HOK
coOupaHue BOAOPO/a, U3yICHHE €T0 CBONCTBY https://m.edsoo.ru/ff0d4{42
. N bu6mmoreka [IOK
32 Monsipabiii 006EM ra3oB. 3akoH ABOTaapo hitps:/m.c dsocl)l.ru H0d5426
Brrancienus 00bEMa, KOJIMUECTBa BEIIeCTBA Ta3a
33 10 €r0 U3BECTHOMY KOJIMYECTBY BEIIECTBA UJIU bubmorexa HOK
0BBEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00€MOB ra30B 10 YPaBHEHHIO
34 peaKIuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUI buGnnorexa LIOK
https://m.edsoo.ru/ff0d5708
rasoB
35 dusnyeckre 1 XUMHYECKHE CBOMCTBA BOIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsiTne 06 MHIUKATOpPAX buGnnorexa LIOK

https://m.edsoo.ru/ff0d59¢2




Bopna xak pactBoputens. HacbleHHble 1

Bbu6mmoreka [IOK

37 HEHACBIIIEHHBIE pacTBOPbI. MaccoBas 101t
Hl P p a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpaxTuueckas padora Ne 5 o reme
38 «IIpUroToBieHnE PacCTBOPOB C OMPEICIEHHON bubmorexa [TOK
P N . p p . beA https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel paCTBOPEHHOTO BEILIECTBA»
39 Kontponbnas padota Ne2 o reme «Kucmopo. bubnnorexa HOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiaccuduKanys, HOMEHKIIATypa bubmmorexa LOK
AR ’ H P https:/m.edsoo.ru/f0d664e
A1 [TonydyeHne 1 XUuMHUYECKHE CBOMCTBA KUCIOTHBIX, bubnnorexa HOK
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
4 OcHoBaHusI: cOCTaB, Ki1accudukaus, bu6mmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 TTonyueHue u XMMHYECKUE CBOMCTBA OCHOBAHU I bubmorexa [TOK
v https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukams, HOMEHKIaTypa bubmmorexa LIOK
' > T, yp https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XuMHUYECKHE CBOMCTBA KUCTOT buommorexa OK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubmmoreka [JOK
MOJTYyYEHHS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTuueckas padora Ne 6. Perenue
47 AKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «OCHOBHBIE bubmmorexa [OK
p . https://m.edso0.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTUHEHUI
43 I'eneTnueckas CBsI3b MEXKy KilacCaMu bubnnorexka [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O0001eHne 1 cucTEMAaTU3aIMs 3HAHUN bu6mmoreka [IOK




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

KonTtponpHas padora Ne3 no teme "OcHOBHBIE

Bbu6mmoreka [IOK

50 .
KJIACChl HEOPTaHUYECKUX COEAUHEHMIT" https://m.edsoo.ru/00ad9¢la
[TepBbie MOMBITKY KIACCU(PUKANN XUMHUECKUX
51 31eMeHTOB. [IoHsATHE O IpyIIax CXOIHBIX bubmorexa HOK
) Py https://m.edsoo.ru/00ad9ffa
3JIEMCHTOB
5 ITepuoanueckuii 3akoH u [leprnoanueckas cuctema bubnnorexa HOK
xuMudeckux 35emMenToB . . MenaeneeBa https://m.edsoo.ru/00ada52¢
53 Ilepuoapl, rpynnel, MOATPYIIEI bubmorexa HOK
p » TPYIHIbL, pyn https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SEP. bubmmoreka [JOK
H3oToms! https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB
55 anemeHToB Ilepuoandeckoit cucremsl . 1 bubmorexa HOK
p o https://m.edsoo.ru/00ada6bbc
Menneneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA IO €ro
56 noyioxkeHuto B Ilepuoandeckoit cucteme . 1 bubmorexa HOK
P T https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leproanueckoro 3akoHa JJisl pa3BUTHS
57 Hayku ¥ npaktuku. /. 1. Mennenees EHbIN bubmmorexa LOK
YK p A A v ’ https://m.edsoo.ru/00ada96¢
MeAaror ¥ rpakJaHuH
58 PesepBHblit ypok. O6001IeHHE U CUCTEMATH3ALIHS bubnmoreka [JOK
3HaHui / Beepoccuiickas nmpoBepoyHas padbora https://m.edsoo.ru/00adb33c
KonTtponbnast padora Ne4 no reme «Ctpoenue
59 aroMa. XMMU4ecKas CBsa3b» / Beepocceuiickas bubmorexa HOK
' p https://m.edsoo.ru/00adb486
poBepoyHasi paboTa
60 DIIEKTPOOTPULIATENILHOCTh AaTOMOB XUMHUYECKUX bubnnorexa [HOK

9JICMCHTOB

https://m.edsoo.ru/00adaab8




bu6mmnoreka [IOK

61 Honnas XMMUIECKas CBA3E ! https://m.edsoo.ru/00adac34
62 KosanenTHas noisipHas XUMHYECKas CBI3b 1 bubmorexa LOK
p https://m.edsoo.ru/00adaab8
63 KoBanieHTHAas HEemongpHAs XUMAYECKAS CBA3D 1 bubmmorexa LOK
P https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens okucremms I https://m.edsoo.ru/00adae28
65 OKHUCIIUTENFHO-BOCCTAHOBUTEIBLHEIE DEAKITAN 1 Bubmorexa ITOK
peartt https://m.edsoo.ru/00adb076
Bbu6mmoreka [IOK
66 O 1
KHCITUTEIHI 1 BOCCTAHOBTEIH https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIH
67 3HaHu# 1o Teme «CTpoeHune aroMa. XUMUYECKas 1 Bubmorexa ITOK
P ) https://m.edsoo.ru/00ad9cb2
CBSI3b)
68 PesepBHblit ypok. O000IIEHNE U CUCTEMAaTH3AIHS ) bubnuoreka [IOK
3HAHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosanuyecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBbIE
Nen/m | Tema ypoka Konrposabnble I[IpakTuyeckue
Bcero o0pa3oBaTe/ibHBIE PeCypChl
padoTsbI padoThI
1 Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema 1 bubnuoreka [IOK
xumudeckux ayemenToB JI. . Menaeneera https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 1 bubnnorexa HOK
XAMUYECKHX 3JIEMEHTOB MEPBBIX TPEX NMEPHUOJIOB https://m.edsoo.ru/00adb6bb
3 Knaccugukanus 1 HOMEHKIATypa ) bubmuoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBA3U U THIIBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme «IloBTOpenue
5 1 yriayOJeHne 3HaHU OCHOBHBIX pa3/ielioB Kypca 1 1
8 Kimacca»
6 Knaccugukanus XuMU4ecKuX peakiui mo | bubmuoreka [IOK
pa3TAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMHUYECKOM pPEAKIUU.
7 [ToHsITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peakiusx
[TonsiTue 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
8 BJIMAIOIINE HA CKOPOCTh XMMUYECKOMN peakuu u 1 bubmmorexa [TOK
P p https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PAaBHOBECUS
9 OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubmnorexa OK
p https://m.edsoo.ru/00adcade
10 Teopus 3MEKTPOTUTHUECKON JUCCOLUALNY. 1 bubnnorexa HOK
CuiibHBIE U CITa0bIe SJIEKTPOTUTHI https://m.edsoo.ru/00adcd68




11

HNounbie ypaBHEHUS peaKknid

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KMCJIOT U OCHOBAHUU B

12 CBETE MpeACTaBIECHUN 00 MEKTPOIUTHUECKOM bubmmorexa LIOK
pea R https://m.edsoo.ru/00add5d8
JUCCOLUAIITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEJICTABICHUIA 00 IEKTPOITUTUIECKOM buommorexa LOK
pe P https://m.edsoo.ru/00add8b2
JUCCOLUAIITT
14 [TonsiTne 0 ruaponu3e conen bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 0606 i
ODIICHHE 1 CHCTEMATH3AIA SHAHHIH https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Perenue bubmuoreka [IOK
SKCIIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KonrtponsHas pabota Ne2 o reme
17 «INEKTPOIUTUYECKAS TUCCOLTUALIUS bubnmorexa LIOK
p A HHAAUL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEaKLUU B paCTBOPax»
18 OO6m1ast XapakTepuCTHKa TaJJOTeHOB. XUMUYECKHE bubnnorexka HOK
CBOICTBA Ha NMPUMeEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHast KUCIIOTa, XUMUYECKHE bubmuoreka [IOK
CBOWCTBA, OJIy4YE€HHE, MPUMEHECHUE https://m.edsoo.ru/00ade104
20 ITpakTuyeckas padora Ne 2 o teme «llomydenue bubnuoreka [IOK
COJISTHOM KHMCJIOTBI, U3yUYECHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
)1 Brrunciienus o ypaBHEHUSIM XUMUYECKHUX bubnnorexa HOK
peaKIuii, €Clii OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 OO6mas xapakTepucTuka 3jaeMeHToB VIA-
Hias XapaKTepUCTIRa SJICMEHTOB IPYIIbT https://m.edsoo.ru/00ade64a
23 ANIOTpOTHBIE MOIU(UKAITUN CEPHI. bubmuoreka [JOK




Haxoxnenue cepsl 1 €€ COETUHEHUN B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a

24 CepoBogopo/, ctpoeHue, Gu3ndecKue u bubnnorexa HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

)5 Oxcuppl cepol. CepHas kucnota, GpuznyecKkue u bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JISKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOTO CII0Cc00a MOIy4eHUs CEpHOMI bubmmoreka [JOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolen cpebl COeTMHEHUSIMU CEPhI

7 Boruucienue MaccoBoit 1011 BBIXOAA MPOAYKTA bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO6m1ast XapaKTepUCTHUKa JIEMEHTOB V A-TPYIIIIHI.

28 A3oT, pacripocTpaHeHue B pupoie, Gu3nIecKue bubmmorexa [TOK

. https://m.edsoo.ru/00adeca6

Y XUMHYECKUE CBOMCTBA

29 AMMUak, ero puznyecKrue 1 XuMU4IecKue bubnmoreka [JOK
CBOMCTBA, MOJIy4Y€HHE U TPUMEHEHUE https://m.edsoo.ru/00adf004

30 [TpakTuueckas pabora Ne 3 mo Teme «[lomyuenue bubmmoreka [JOK
aMMHaKa, U3y4eHUE €ro CBOMCTB https://m.edsoo.ru/00adf180

31 A3oTHas KucioTa, e€ GU3nIecKre U XUMHIECKUE bubnnorexa HOK
CBOMCTBa https://m.edso0o.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B

1 Ka4yeCcTBe MUHEPAIbHBIX YI0OpEHUH. bubnnorexa HOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI https://m.edsoo.ru/00adf518
COEIMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas

33 KHCJIOTa, PU3HYECKUE U XUMHUECKHE CBOMCTRA, buGmorexa [IOK

MOJIy4yeHue

https://m.edsoo.ru/00adf68a




Hcnonb3oBanue GpochaToB B KaueCTBE

34 MUHEPAJIBbHBIX YIOOpEHUN. 3arpsisHEHUE buGnnorexa LIOK
P o HOOP ] P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTaMu
35 Yruepoa, pacupocTpaHEeHUe B IPUPOJE, bubnuoreka [IOK
(du3HUecKre U XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00adfd9¢
Oxcunpl yriieponaa, ux Gpu3ndecKue u
YIiep N ¢ bu6mmoreka [IOK
36 XHMHYECKHE CBOMCTBA. DKOJIOTHUYECKHE
https://m.edsoo.ru/00adfebe
npoOIeMBl, CBA3aHHBIE ¢ OKcUIoM yriepoaa (IV)
37 VronnHas KHCI0Ta U €€ COIn bubmorexa HOK
https://m.eds00.ru/00ae006¢
[TpakTrueckas padota Ne 4 o treme "IlonmydueHue
38 Jiekucioro rasa. KauectseHHas peakius Ha bubmorexa LOK
yr . P https://m.edsoo.ru/00ae027e
KapOOHAT-HOH
39 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubmmoreka [JOK
BENIECTBAX KaK O COEMHEHUSIX Yriepoa https://m.edsoo.ru/00ae054¢e
40 Kpemunii u ero coetmuHeHNs buGnnorexa LIOK
P https://m.edsoo.ru/00ac080a
[TpakTuyeckas pabora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 33434 II0 TEME buGnnorexa LIOK
p . https://m.edsoo.ru/00ac0bf2
«BaxHelne HeMeTamIbl U UX COSTUHEHHUS)
4 KonrtponbHast padora Ne3 o reme «Baxueime bubnuoreka [IOK
HEMETAaJJIbl U UX COCIUHCHUS https://m.edsoo.ru/00ac0el18
OO6m1ast XapakTepruCTHKa XUMHYECKHX DJIEMEHTOB
43 — MeTaiioB. MeTtamndeckas CBsI3b U bubmuotexa [JOK
MeTaJUIM4eCcKask KpUCTaUINUECKas PeLIETKa. https://m.edsoo.ru/00ae103e
duznyeckre CBOMCTBA METAIIJIOB
44 XUMHUYECKUE CBOMCTBA METAJLJIOB. bubmunorexa [JOK

DIJIEKTPOXUMUYECKUH Psifl HANIPSKEHU METaJJIOB

https://m.edsoo.ru/00ael 156




OO6mmue cnocoOb! momydeHus: MeTauioB. CIIIaBsbL.

Brrancnenus no YpaBHECHUAM XUMHUYCCKUX

bu6mmoreka [IOK

45 peaKIuii, €CJI OJIMH U3 PEareHTOB COACPIKUT https://m.edsoo.ru/00ael 156
MpUMeECH
46 [ToHsiTHE O KOPPO3UU METAIIIOB bubmorexa [TOK
https://m.edsoo.ru/00ac1278
bubmunorexa [JOK
47 Wenotbie MeTamIB! https://m.edsogru/Oanl4b2
48 OKcuIbl M TUAPOKCUIBI HATPUS U KIS bubmorexa LOK
https://m.edsoo.ru/00ac14b2
49 Illenoyno3eMenbHbIE METAJIbI — KAJIBIUN 1 bubmuoreka [JOK
MarHum https://m.edsoo.ru/00aecl5¢8
50 Baxuelinine coefMHEHNS KaJIbIU buGnnorexa LIOK
https://m.edsoo.ru/00aecl5¢8
51 O0001IeHrEe U cCUCTEMaTU3aIlis 3HAHUI
N N bubmunorexa [JOK
52 JKécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHEHHS hitps://m.c dsogm 100261886
53 [TpakTuyeckas padora Ne 6 o teme "YKécTkocTb bubnuoreka [IOK
BOJIbI U METOBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuotexa [JOK
>4 AsoMHHHH https://m.edsof)l.m/Oanlc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U THIPOKCH]IA bubmorexa [JOK
https://m.edsoo.ru/00aelc64
bubmunorexa [JOK
36 Keneso https://m.edsoj)_.lm/Oanld86
57 Oxcunsl, TuIpOKCcH b U conu xene3a (1) u bubnmoreka [JOK
sxenesa (I110) https://m.edsoo.ru/00ae35¢e6
58 O0001IeHrEe U cCUCTEMAaTU3allNs 3HAHUI




[TpakTuyeckas padora Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 buGnnorexa LIOK
. https://m.edsoo.ru/00ac3de8
«BaxkHele MeTaibl U UX COSIUHEHUS
Boruucnenus no ypaBHEHUSIM XUMHUYECKUX
60 peaKIvii, eCIIi OJMH U3 PeareHTOB JAaH B U30BITKE ) bubmuoreka [IOK
WJIU COJEPKUT NPUMECH. BrIUnCIeHUs MacCOBOM https://m.edsoo.ru/00ae1750
JIOJTU BBIXO0J1a POAYKTA PEaKIuu
61 O06o01ieHne U cucTeMaTu3alus 3HaHUK 1
6 Kontponbras padota Ne4 o teme «Baknenme |
METaJIJIbl U UX COETUHEHUS»
63 BemectBa 1 Matepuanbl B HOBCEAHEBHOM KU3HU ) bubmmoreka [JOK
YeJI0BEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEN CPEbI 1 bubmmorexa [OK
https://m.edsoo.ru/00ae4270
65 Posnp x¥MuM B peLLIEHUH SKOJIOTHYECKUX ) bubnuoreka [IOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O60011€HNE U CHCTEMAaTHU3 AU | bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011I€HNE U CUCTEMaTH3AIHS ) bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011I€HNE U CUCTEMATH3AIHS ) bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHON IPOI'PAMMBI

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'IBHBIC XUMHUYCCKUEC ITOHATUA»

1.1

paCKpBIBaTB CMBICJI OCHOBHBIX XUMHNYCCKUX HOHHTHﬁ: aToM,
MOJIEKYJIa, XUMHYECKHH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOIHAS W HEOMHOPOJIHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAdA U MOHeKy.HSIpHaH Macca, KOJIHMYECTBO
BE€IicCTBa, MOJIb, MOHHpHaH MaccCa, MaccoBasa A0 XHUMHYCCKOI'O
JJICMEHTa B COCJIMHCHUH, MOJISIPHBI O0BEM, XUMHUYECKas peakius,
KIaCCU(UKALMS  PEaKIMi:  peaklud  COCAUHCHHS,  PEaKI[uu
pa3NoKEHUs, PpEeaKklUHh 3aMEIICHHs, pEeakiuu OoO0MeHa, 9K30- U
OHIOTEPMUYECKUE PEAKIUH, TEIuioBo 3¢ (HEeKT peakiuu, pacTBop,
MaccoBast JI0Jis BelecTBa (MMPOLEHTHAs KOHIICHTPAIUs) B pacTBOPE

1.2

HWITIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U
IMPUMCEHATH 3TU IMMOHATHA ITPU OITMCAHUHU BEUIECTB U UX npeBpameHI/Iﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHKY ISl COCTaBJIeHUS (HOopMys
BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUN

1.4

pacKpbIBaTh  CMBICI  3aKOHOB  COXPAaHEHHUS MacChl  BEUIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YY€HHs, 3aKOHa
ABoraapo

1.5

OIPCACIIATh BAJICHTHOCTH aTOMOB DJICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX

1.6

KJIaccu(UIUpPOBaTh XMUMUYECKHE peakuuu (M0 YUCIy MU COCTaBy
YYaCTBYIOUIMX B PEaKIIUH BELIECTB, M0 TEIJIOBOMY 3(PPEKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJAPHYIO U MOJIAPHYIO MAaCChL
BCIICCTB

1.8

BBIUMCIISITH MAacCOBYIO JOJIO XMMHYECKOrO 3JeMeHTa 1o (opmyse
COEIMHEHHS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BEHIECTBA B paCTBOPE

1.10

NPUMEHSATh €CTECTBEHHOHAY4YHbIE METOJbl MMO3HAHUS — HaOII0JeHHeE,
U3MEpeHHe,  MOJCJIIMPOBAHME,  OKCIEPUMEHT  (pealibHbIil U
MBICJICHHBIN )

ITo Teme: «BaxHeiine npeACTaBUTEINM HEOPTAaHUUYECKUX BEIIECTB)

2.1

paCKpBIBaTB CMBICJII OCHOBHBIX XHMHYCCKUX HOHHTI/If/'Ii OKCHI,
KHCJIOTa, OCHOBaHHUE, COJIb

2.2

OTIpPEICNIATh MPUHAAIEKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY
coeMHEeHMH 1o popmyiam




23

KJIaccu(UIIMpPOBaTh HEOPraHMUECKUE BEIIECTBA

24

XapakTepu3oBaTh  (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOWMCTBA
BEUIECTB Pa3IMYHBIX KJIACCOB, MOJATBEP)KJas ONMCAHHWE IPUMEpaMHU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUN

2.5

MpPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
KAueCTBEHHOTO0 COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XMUMHYECKUX
MPEBpAICHUH B Pa3JIMYHbIX YCIOBHUIX

2.6

cleZloBaTh MpaBWUJaM IOJb30BaHUS XMMHUYECKOH TMOCylol U
7a00paTOpHBIM 000PY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIIECHHUS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIHUSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONpEACTIEHHOM MAacCOBOM [I0JIEll  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI 1O
pacro3HaBaHUIO pAcTBOPOB IIEJOYEH M KHUCIOT C MOMOIIBIO
UH/INKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JIPYTHE)

2.7

IIPOBOJUTH PACYETHI 110 YPAaBHEHHUIO XMMUYECKOM peaKkIuu

I[To Teme: «llepmoamyeckuit 3akoH u Ilepuogumueckas cucrema
xumudeckux snemeHTtoB J[. M. MenaeneeBa. CtpoeHue aTOMOB.
XI/IMI/I‘IGCKaH CBA3b. OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITeJII:HBIe peaKI_II/II/I»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATHH: SIPO aTOMa,
SNIEKTPOHHBI CIIOW aToMa, aToMHas OpOWTaldb, paauyc aToMma,
XUMHUYECKasl CBA3b, IOJISIPHAs W HEINOJSIpHAs KOBAJIIEHTHAs CBSA3b,
JNEKTPOOTPHULIATEIBHOCTh, HOHHAs CBA3b, WOH, KaTHOH, AaHMOH,
CTECTIEHb OKHUCIICHUS

32

KJIaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKUEC DJICMCHTHI

33

ONKCHIBATh U XapaKTepu3oBaTh TaOnmuuHyr ¢opmy [lepumomudeckoii
CUCTEMBl XHMHYECKUX DIIEMEHTOB: pazNU4aTh TIOHSATHUS «TJIaBHAS
noarpynma (Arpynma)» u «mobouHas moarpymnma (brpymma)y,
«MaJbiey U «OOJBIINEY TIEPUOIBI

3.4

packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. MeHnneneena:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XAMHYECKHX OJJIEMEHTOB OT HUX IonoxkeHus B Ilepuoanueckoit
CHCTEME

3.5

COOTHOCUTh  00O3HAYeHWs, KOTOpbIE HWMEITCSI B  Ta0muIe
«Ilepuoguyeckas  cucreMa  XUMUYECKMX  dieMeHtoB  JI.W.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB W 3apsja sapa, oOIIee dHcio
3JICKTPOHOB M PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM)

3.6

OIIpECaACIIATH CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHHX
COCAUMHEHUAX

3.7

OTIpPEICNATh BUJ XHUMHUYECKON CBsI3UM (KOBaJICHTHass W HOHHAs) B
HEOPraHUYECKUX COECIUHEHUAX




9 KIIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIUs)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSITHIA: pPacTBOD,
JNEKTPONIUTHI, HEDJIEKTPOJIUTHI, 3NEKTPOIUTHYECKAs TUCCOLMAIu,
peakuMu MOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHUCJIUTEIThHOBOCCTAHOBUTEIHHBIC peaxiuu, OKUCJIUTEb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHHE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHUYECKass  CBs3b  (KOBaJeHTHas, HWOHHAs,
MeTaJJINYecKasi), KPUCTAUITMYECKass pemérka, CIUIaBbl, CKOPOCTh
XAMHYECKON peaKun

1.2

HITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYECKHUX MMOHATHH H
MMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX npeBpameHI/n‘/'I

1.3

COCTaBJIAITh YPaBHEHUS DIIEKTPOJIUTUYECKOW ITUCCOLUALUU KHUCIOT,
LIeJIOYE M COJIEH, IOJIHBIE M COKPALIEHHBIE YPaBHEHHUs peaKIUil
HMOHHOTO 0OMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX peaKLUil
MIOCPEJICTBOM COCTABIICHUS 3JEKTPOHHOTO OaslaHCa ITHX pPeaKUuit

1.5

MPOBOAUTDH PACUETHI MO YPAaBHEHUIO XUMUYECKOMN peakiiuu

ITo temam: «HemeTamiapl U UX COEOIUMHEHUST» U «MeTalUlbl U HUX
COEINHEHU»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U CIICM(PUISCKUE XUMHUECKIE
CBOMCTBa MPOCTBIX M CJIOXHBIX BELIECTB, MOJITBEPXKIasi ONMUCAHUE
npUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX
XAMHYECKHUX peaKun

2.2

COCTaBJISITh YPaBHEHMsI peaKkuii, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TEHETUYECKOM CBS3U MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB
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IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOECHHS,
BO3MOXHOCTU IPOTEKAHUS XMMUYECKUX IPEBPAIICHUN B Pa3JIMYHbIX
YCHOBUSX
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CJIeZIOBaTh MpaBHWJaM TIOJB30BaHUS XHMHUYECKOH TMOCYyIOH |
1a00paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIICCTBAMH B COOTBETCTBHU C HWHCTPYKIUSMH TIO BBIMOJTHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

IPOBOANTh PEAKLUH, MOATBEPKIAIOIIME KAYECTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACHO3HABaTh OMNBITHBIM IyTEM XJIOPHI-,
Opomua, wuoauna, kapbonar, ¢Qocdar, cuimkar, cynbpar,
THJIPOKCUIAMOHBI, KaTHOHBI aMMOHHS, HWOHBI M3YyYCHHBIX METAJJIOB,
IPUCYTCTBYIOIINE B BOAHBIX PaCTBOPaX HEOPTaHMYECKHUX BEIIECTB




ITo Teme: «XuMmus U OKpyKaroas cpeaa»

pacKpbIBaTh CMBIC OCHOBHBIX Xumuueckux mnouaruit: [IJIK

31 BEILIECTBA; KOPPO3HS METAILIIOB
PUMEHATh OCHOBHBIC OIEPAlMU MBICIUTEIBHON JEATEIbHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNEe, CHCTeMAaTU3aIINIO,
3 2 BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3eﬁ — JId I/I3y‘IeHI/I$I

CBOMCTB BEIECTB M XUMHUYECKHX pPEaKLUHH; €CTECTBEHHOHAYYHbIE
METOJbl TIO3HAHWS — HaONIO/IeHUEe, W3MEpEeHUe, MOJIEeIHpPOBaHHUE,
IKCIIEPUMEHT (peabHbIA U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

1

HepBOHaqaanHe XHUMHUYCCKUE ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHHM B KU3HM 4Ye€JOBEKa. XMMHUSA B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[NousTHe 0 MeTOHax MO3HAaHUA B XUMUU. UncTele BemecTsa 1 cmecu. CrrocoObl

pas3zaeneHus cMecen

1.3

ATOoMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJBI  XUMHYECKHX

a51eMeHTOB. [IpocThie U cioXkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

1.4

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAas ~ aTOMHasg  Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA

B COCAUMHECHUN

1.5

KonuuectBo BemectBa. Moisib. MossipHas Macca. B3anMOCBSI3b KOJMYECTBA,
Macchl M YHCIAa CTPYKTYPHBIX eIuHUI] BeuiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COG,I[I/IHGHI/Iﬁ

1.6

Ousnyeckne U XUMHUYECKUE SIBICHHUSA. XMMHMUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHs Macchl BEIIeCTB. XUMHUUYeckre ypaBHeHus. Knaccudukanus

XUMUYECKHUX peakluid (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHa)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, C MpaBUIaMu
pabotel B nabopatopum W mpuéMamu oOpaiieHuss ¢ J1a0opaTOpHBIM
obopynoBaHWEM, HW3yYE€HHE M ONUCaHWE (PU3NYECKUX CBOWCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3ndeckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJla, PaCTUPAHHUE caxapa B CTYIKe, KUMEHHEe U KOHJEHCAlHs BOIbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MPOKAJIMBaHWE MEIHOM  MPOBOJIOKH,
B3aUMOJICKCTBUE MeJla C KHCIIOTOW) SBJICHUW, HAOMIOJEHHE MW OIMCaHUe
NPU3HAKOB MPOTEKAHHWS XUMHUYECKHUX peakuuid (pa3jioxeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJOPHAOM Oapus, pa3ioKeHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJCHUCTBHE Keje3a ¢ PaCTBOPOM
comu meau(1l), m3yuenue crnocoOoB pazmeneHus: cMeceil (C MOMOIbI0 MarHUTa,
bunsTpOBaHUE, BBIMTAPHUBAHKME, TUCTHUIUIAIMSA, XpoMmarorpadus), MpoBeaeHUE

OYHCTKH HOBapeHHOﬁ COJIN, HaGHIO,Z[eHI/Ie " OIIMCAaHHUC PE3YJILTATOB IIPOBCACHU A




OIBITA, WUTFOCTPHPYIONIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )

Bakueiiue npeacTaBUTEIN HEOPraHUYECKUX BELECTB

2.1

Bo3ayx — cmech razos. CoctaB Bo3zmyxa. Kuciopom — ayneMeHT W mpocToe
BemecTBO. HaxokeHune Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Okcunsl. [Ipumenenne kucmopoaa. CrocoOsl
MOJYYCHUsI KHUCIIOpOJa B JIAOOPATOPUU W TMPOMBINUIEHHOCTH. KpyroBopot

Kucinopoaa B npupoae. O30H — amnoTponHast MOIUPUKAIMS KHCIOPOoIa

2.2

TennoBoil >3 PeKT XUMUUECKOH peakiiui, TEePMOXUMUYECKHE YPaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE Peakuu. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3AYXa,

yCUJIeHHE TTapHUKOBOTO 3((ekra, pazpylieHne 030HOBOTO CI0s
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Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTY4EHHS.

Kuciaote! u comm
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MoutsipHbIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBOWCTBA BOAbl. Boga kak pactBopuTenb. PacTBopbl.
HaCBIH_[eHHI:IG N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTb BCIICCTB B BOJC.
MaccoBasi 10oas BelecTBAa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KU3HHU 4delloBeka. Kpyrosopor
BOJABl B TpUPOJAE. 3arps3HEeHHE TMPUPOIHBIX BoJA. OXpaHa ©W OYHCTKA

MPUPOAHBIX BOJL

2.6

Knaccudpukanuss nHeopranmueckux coeauHenuit. Oxcuapl. Knaccuduxamms
OKCHJIOB:  coJieoOpa3yromue (OCHOBHBIE, KHCJIOTHBIE, aM(oTepHble) U
HeconeoOpasyomue. Homenknarypa okcugoB. Du3nueckne U XUMHUYECKHE

CBOICTBa OKCHOB. [losryueHne okcuaoB

2.7

OcnoBanus. Krnaccudukanus ocCHOBaHHME: IMENOYM HW  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. ®dusndeckue u
XUMHYECKHE CcBoMcTBa KHUCIOT. Pgan axkxtuBHocTu MetawioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit

2.10

I'eneTmueckas CBA3b MEXKOY Ki1acCaMU HEOPraHNYCCKUX COG,I[I/IHGHI/Iﬁ




2.11

XUMUYECKUN  OKCHEPUMEHT: KayeCTBEHHOE OIpeAeNicHUEe  COACpKaHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclo3HaBaHHE U M3YyUYECHUE
CBOMCTB KHCJIOpOJa, HAOMIOeHNUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCIIOBHUS BO3HUKHOBEHUS M MPEKpaIleHUs] ropeHus (moxapa), 03HaKOMIIEHHUE C
oOpasiaMu OKCHJIOB M OIMCAHWE MX CBOMCTB, IMOJYy4YeHUE, COOHMpaHue,
pacro3HaBaHHe W HM3y4eHHE CBOWMCTB BOJIOpOJa (TOpEeHHE), B3aMMOJCHCTBHE
Bogopoaa ¢ okcugom Meau(Il) (BO3MOXKHO HUCTIOIB30BaHNE BHICOMATEPUATIOB),
HaOrosieHne OoO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aWMOJEWCTBHE BOJBI C MeTalJlaMd (HATPUEM U KaJbI[UEM)
(BO3MOXXHO HCIIOJIb30BaHHE BHJIEOMATEPUANIOB), ONpEACICHHE pPacTBOPOB
KUCIIOT U IIEJNOYel C TMOMOIIBI0 HHAWKATOPOB, HCCIENOBaHHE OO0pasIoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCcoB, HAOIIOAEHUWE H3MEHEHUS
OKpPackKM MHIUKATOPOB B pacTBOpax KHUCIOT U IIeJo4yel, H3ydeHHe
B3aumojeiictBuss okcuga meau(ll) ¢ pactBopom cepHON KHCIIOTBI, KUCIOT C
METAJJIaMH, PeaKIui HEUTpaIM3aliu, OJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOIO0 METaula JApPYTMM M3 pacTBopa COJIM, pEUICHHE
9KCIIEPUMEHTANIBHBIX 3a7au Mo TeMme «BakHeiilue Kiacchl HEOPTraHMYECKUX

COEIMHEHUIT»

[Iepronnueckuii 3akoH U llepuoanueckas cuctreMa XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIILHBIC PCAKIITUN

3.1

[lepBble MOMBITKM KJIAcCHU(PUKALMU XUMHUYECKUX dyeMeHTOB. [loHsTHe O
Ipynnax CXOJIHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbl,
raJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOpbhle 00pa3yloT amQoTepHbIE

OKCHJIbI ¥ TUIPOKCHIBI

3.2

IIepnonnueckuit 3axoH. [lepuoguyeckas cucreMa XUMHYECKUX di1eMeHTOB [1.1.
Menneneena. KopoTtkonepuoanas u JUTUHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux dneMeHtoB .M. Menneneesa.
Ilepuoasr u rpynmbl. PU3NYECKUN CMBICT TMOPSIKOBOTO HOMEpa, HOMEpPOB

nepruoaa M rpymuIiibl 3JICMCHTA
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Crpoenune atomoB. CoctaB aTOMHBIX sanep. M3oronbl. Dnektponsl. CTpoeHue
UIEKTPOHHBIX 000J04YeK aTroMoB MepBbIX 20 XUMHYECKHUX 3JIEMEHTOB

ITepuonnueckoii cucremsl .M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO




3JIEMEHTA MO ero nonoxxeHuto B [lepuoguueckoii cucrteme .M. Menneneena
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3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METaUIMYECKMX M HEMETaUIMYeCKUX CBONCTB IO TpYNNaM MU MEPUOJAM.
3nauenue I[lepuonnueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTUsA HAayku M npakTtuku. .M. MenneneeB — yd€HbId U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (moJjisipHass M HEMOJSPHAs) CBA3b.

3H€KTpOOTpI/IL[aT€JIBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAas CBSI3h

3.6

Crenenb okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaknu. Hpoueccm

OKHCJICHMS M BoccTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCIEPUMEHT: H3y4eHHe O0pa3loB BEIIeCTB METAIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE THUAPOKCHAA IIMHKA C pPacTBOpaMU KHUCIOT U
niesouel, MpoBEACHNUE OMbBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX peaKluil (ropeHue, peakliuy pa3iokKeHUsl, COeTMHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

BemecTBo 1 xummnueckas peakuus. [lopropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XuMudeckux 3mnemeHToB J[. M.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOMAOB, KM, KaJdblUHUS U UX
COCAMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HUX ATOMOB

1.2

CtpoeHue BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3M. THIBI KPUCTAUTMYECKHX
pEelETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMHUUYecKor cBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUUECKUX
BEIECTB (MEXIyHApOAHasi U TpUBHAIbHas1). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K Pa3JUyHbIM  KJacCaM HEOPraHWYECKUX  COEJIMHEHU,

TFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XuMUYECKUX PEaKIMi 10 Pa3MTUYHBIM MpU3HaKaM (110 YHCITy U
COCTaBy Yy4YacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIOBOMY 3(dexTy, 1o
M3MEHEHHIO CTENeHEeH OKHCICHHMS XMMHUYECKHX JJIEMEHTOB, MO0 OOPaTUMOCTH,
[0 YYacTUIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluw,

TepMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE O CKOPOCTH XMMHUUYECKOM peakiuu




1.4

[Tonsitue 06 0OpaTUMBIX W HEOOpPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'€TCPOrCHHBIX PCAKIHUAX. ITonsarue 0 XUMHYECKOM PaBHOBCCHU.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOI'O paBHOBECUSA

1.5

OKUCIUTENHHO-BOCCTAHOBUTEILHBIE pcaKknuu, BHCKTpOHHBIﬁ 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJINUTECIBbHO-BOCCTAHOBUTCIBHBIX peaxunﬁ C HCIIOJB30BaHUEM MCTOHAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPONTUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3Mm AUCCOLMAIMU BEIIECTB C Pa3IMUYHBIMU BHJIAMU
xuMudeckon cBs3u. CteneHs aucconuanuu. CHIbHBIC U ClIa0bIe IEKTPOJIUTHI.
Peakiiun moHHOTO OOMeHa. YCIOBHSA MPOTEKaHHWs PEeaKIHMid MOHHOro oOMeHa,
MOJHBIE M COKpallléHHbIE WOHHBIE ypaBHEHHMs peakiuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coJleil B CBeTe TNPEACTAaBICHUH 00 3SIEKTPOTUTHUYECKON

nuccounanuu. KauectBeHHble peakiiyii Ha MOHBI. [loHsITHE O TUApOIK3E coneit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISAMU KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpHIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pa3IUYHBIX (DAKTOPOB;
UCCIIEIOBaHNE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
JUCCOLIMAIMU  KUCJIOT, IMIeJoued M coieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAaHUs PEeaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BhICTICHUE ra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPH OKHCIUTEIHbHO-
BOCCTAaHOBUTENIBHBIX peaKIuii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacro3HaBaHUE HEOPTaHUUYECKUX BEHIECTB C MOMOIIBIO KaU€CTBEHHBIX PEaKIIUil

Ha MOHBI; pEIICHUE SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramner 1 ux COCOIUHECHUA

2.1

OO6mrast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC cTeneHn okucieHus. CTpoeHne u (pu3ndecKkre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIPUMEpe XJopa
(B3auMoJIelicTBHE C MeETaUIaMH, HEMETaJUlaMH, IIeJoYyaMu). XJIOPOBOAOPOI.
CongHast KMUCJIOTAa, XUMUUYECKHE CBOMCTBA, MOJIy4YEeHHUE, MpUMEHEeHHE. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YeJOBEeKa. BaxkHenme XJIOpUIbl U UX

HaxO0XXJICHHUE B MIPUPOJIC




2.2

OO6mrass xapaktepuctuka djeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAA M Cepbl. AJUIOTPONHBIE MOAU(PHUKAUU
KHCIIOpo/ia U cepbl. XUMHMUECKHUE CBoiicTBa cepbl. CepoBOOpPOA, CTPOEHUE,
¢busznueckne M XUMHUYecKue cBoiMcTBa. OKCHIBI cepbl KaK IMpelCcTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHast KHUCJIOTa, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(oOmmme Kak MpencTaBHTENs Kiacca KUCIOT U crenuduieckre). XuMUYECKHUe
peakiuu, JeXale B OCHOBE MPOMBIIIICHHOTO CIOco0a MONy4eHUs] CEepHOM
KkucaoTel. I[Ipumenenue. Conu cCepHOM KHUCIOTHI, KaUeCTBEHHAs PEAKIHS HaA
cynbdar-uoH. HaxoxeHnue cepbl U €€ COCIUMHEHUH B MpHpoje. XUMHUECKOEe
3arpsi3HEHUE OKPYXKAloIIe Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE ITOX[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPe0TBPAIICHUS
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OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIE CTENICHN OKHUCIIEHHS. A30T, paclpoCcTpaHeHNE B IPHPOJE,
¢usnueckne U XuMu4eckue cBoicTBa. KpyroBopor asora B mpupoje. AMMHUAK,
ero ¢usnyeckne M XMMHUYECKHE CBOICTBa, MoiydeHue u npumeHenue. Conun
aMMOHMs, HX (u3nyeckme ¥ XHMUYECKHE CBOICTBa, MpPUMEHEHHE.
KauecTBeHHast peaknys Ha MOHBI aMMOHHS. A30THas KUCIOTa, €€ MOJIydeHHe,
¢u3nyeckne W XMMHUYECKHE CBOMcTBa (00IIME Kak TpeACTaBUTENs Kiacca
KHCJIOT M cnenuduueckue). Mcmomp3oBaHue HUTPATOB W COJICH aMMOHHS B
KayecTBE MHUHEPAJBbHBIX yJ0OpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpYKaromien
Cpenbl COETMHEHUSIMA a30Ta (KUCIOTHBIE JJOXK/IH, 3arpsA3HEHHE BO3/yXa, HOYBBHI

Y BOJIOEMOB)

24

®ocdop, amnmorpornusie Mogudukamuu Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, moinydeHue. Vcmoibp3zoBanue ¢ochaToB B KauecTBe

MUHEpaJIbHBIX YI0OpEHHI

2.5

OOmast xapaktepuctuka 31eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHble CTENEHU OKHCIEHUS. YIJepoJ, aUIOTPOIHbIE
MOIU(UKAIMK, PACIPOCTPaHEHHE B MpHpPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepona,
uX (U3NYECKHEe W XUMHYECKHE CBONCTBA, JEHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIy4eHUE U TpUMEHEHHE. DKOJIOTHYECKre IPOOIeMbl, CBA3aHHBIE C OKCHIIOM
yraepona(IV); rumore3a r00ambHOTO MOTEIUICHHUS KJIMMATa; MapHUKOBBIN
a¢dext. YrompHas kucinora W €€ cond, UX (UINIECKUE U XUMHUUYECKHE

CBOHCTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHaT-




nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[TepBoHauanbHBIe TMOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHHSX
yraepoaa (MeTaH, STaH, OSTWJEH, AlETHIEH, 3TaHOJ, TJHUIEPUH, YKCyCHas
kuciora). Mx cocraB u xummuueckoe crpoeHue. llonstue o Ouomormuecku
BaKHBIX BEILECTBaX: XHUpax, OeNlKax, yrieBoJaXx — U HUX pOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKHUX

COETUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMUYECKHE CBOWCTBA, TIOJYYCHHE W
npumenenne. CoequHeHUs KpeMHHUs B mpupoge. OOmme mpeactaBieHus o0
okcune kpemuusA(IV) u kpemuueBoii kuciore. CUIMKATHI, UX UCIOJIb30BAHKE B
OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH. BakHEeHIHe CTpOUTEIbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOro

HCIIOJIb30OBAHHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCCHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OO0pa3lOoB HEOPTaHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPHU-
MOHbI M HaONIOJEHHE MPU3HAKOB HUX MPOTEKAHMs; OIBITHL, OTpaKaIOIINe
¢bu3nyeckrue 1 XMMUYECKHE CBOIMCTBA raJlor€HOB M UX COSAMHEHUN (BO3MOXKHO
MCIIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00pa3lamMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO  HCIIOJIb30BaHME BHJEOMATEpHANIOB); HAOJIOJEHHE IMpolecca
oOyrnvMBaHHUs caxapa TOJ JCWCTBHEM KOHIICHTPUPOBAHHON CEPHOW KHUCIIOTHI;
U3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KaueCcTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHE MpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, (ocdopa u ux
coeMHEHUl (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEpUANOB), oOpa3amMu
a30THBIX U (OChHOPHBIX YAOOPEHUH; MOIyIeHHE, COOMpaHKe, pacliO3HABAHUE U
U3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAauEeCTBEHHBIX pEakUuil Ha HMOH
amMMOoHHUA U ¢ocaT-uOH U U3YYEHHE TPU3HAKOB HX IMPOTEKaHUS,
B3aMMO/JICICTBUE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HHUE MOJEeIe KPUCTAUIMUECKUX
peméTok anmasza, Trpadura, (QyUIepeHa; O3HAKOMIIEHHE C IPOIECCOM
azicopOIMu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
NPOTHBOra3a; MOJy4YeHHEe, cOoOMpaHHe, paclio3HaBaHME M H3y4YCHHUE CBOMCTB
YIJEKUCIOro rasa; IMpOBeIEeHHWE KAayeCTBEHHBIX peakluil Ha kapOoHAT- u

CUJIMKAT-UOHbBI W HU3YYCHHUC TIPHU3HAKOB HX MPOTCKAHUA; O3HAKOMIICHUC C




MPOJYKIMEeH CHIMKATHON MPOMBIIUIEHHOCTH; PELIEHUE IKCIEPUMEHTaIbHBIX

3a71a4 110 TeMe «BakHeHlIe HEMETAUIBI U UX COEAUHEHUS)

MeTaisl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepuCTUKa XUMUYECKHIX JIEMEHTOB — METAIIJIOB HA OCHOBAHUU UX
nojoxxenus B llepmoamyeckoid cucreme XuMHueckux dnementoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTtandeckast CBsI3b U
MeTa/UTMYecKasi KpUCTAUTMYecKass pemérka. OJEKTPOXMUMHYECKUH P

HaIIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIue crnocoObl MOdydeHHUs
MeTauioB. [ToHATHE O KOPPO3UHM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, UyTyH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounbie meTamibl: mojoxkeHue B Ilepronnueckoil cUCTeMe XUMHYECKHUX
sanementoB [[.M. MeHnaeneeBa; cTpoeHHE MX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
dusnyecknue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
THAPOKCHIBI HaTpusi WU Kaius. [IpuMeHeHHMe IEeJOYHBIX METANIOB M UX

COEIUHEHUN

3.4

IIlenoyHO3eMeENbHBIE  METAJIBI  MarHUd M KaJIbIIMA: TIOJOXXKEHUE B
[Tepuonnueckoit cucreme xumMmuueckux 3nemeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxjaeHue B mnpupoae. dusmyeckue U XUMUYECKHUE CBOWCTBA
MarHus W Kaublus. BaxkHelmue coequHeHUs Kaiablus (OKCHA, THIPOKCH],

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenzeneeBa; CTpoeHHE aroMa; HaxOoXAeHUE B mpupozae. duzndeckue u
XMMHYECKHE CBOMCTBA AIFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M THAPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxkenne B [lepuonnueckoi cucreme XxumMudeckux saeMenToB J[. M.
MeneneeBa; CTpoeHHWE aTOMa; HaxoXJeHue B mpupone. Duszmdeckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuubl, THAPOKCUIL U conu kene3a(ll) u

xene3za(lll), ux cocras, cCBOICTBA U MOJIy4eHHE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3ilaMu METAIIJIOB U CILIABOB,
ux (u3nMuecKUMH CBOMCTBAMHU; H3YYEHHE pe3yJbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHUAIIOB), 0coOeHHOCTEN
B3aMMOJICHCTBUSL OKCHJAa KalblMg W HaTpus C BOAOW (BO3MOXKHO

HCIIOIb30BAaHUE BHJIEOMATEPHANIOB); HUCCIIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;




mporiecca TOpPEHHsl JKele3a B KHCIOpoAe (BO3MOXHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIUii HA MOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(Il);
HaGHIO,Z[CHI/Ie " OIMUCAHUC MNPOUCCCOB OKpalIMBAHUA IMJIAMCHU MOHAMU HATpUA,
Kaausi W Kaublus  (BOBMOXKHO — WCIOJB30BaHWE  BHICOMATEPHAIIOB);
HUCCIICO0OBAHUC aM(bOTepHBIX CBOMICTB THApOKCHAA aJllOMUHUA W THAPOKCHUOA
[IUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 33a4 Mo TeMe «BakHeHme MeTamisl 1

nX COCANHCHUA»

XuMHS ¥ OKpYXKarolas cpena

4.1

HoBbie maTepuansl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUsS U 30poBhe. be3omacHoe MCmnoib30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momomls Mpu XUMHYECKHX OXKOTaX U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxaromet cpenst [T/IK. Pons XxuMuu B pelieHU# SKOJIOTHYECKUX MPoOIeMm.
[IpupomHble WCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, NMPUPOIHBIN Ta3, HEQTH),

MPOJYKTHI UX MEePePadOTKH, UX POIb B OBITY U IPOMBIIUICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METaJIJIOB, ITOJINMEPHBIE MaTEPHAJIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3yibTaTamM
0a30BOTr0 YPOBHSI 0OCBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHWMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl M NPAKTHYECKOM
NESTeIbHOCTH 4EJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAHHUEC MECTAa XUMHUU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC S3KCIICPUMCHTAJIbHBIX U
TCOPECTUUECCKHUX METOAAaX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HCIIOJIB30BaTh MOACIN JJIA

00BSICHEHHUS! CTPOCHHSI aTOMOB U MOJIEKYJI

1.3

o cepax mpodeccHoHaTBHOIN AEATENTFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKECHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccnoHaabHOR e TeNbHOCTH
U cIenaTh OCO3HAHHBIM BHIOOP XMMHMH Kak MPO(MIBHOTO TpenMera

IIPH MEPEX0/ie Ha YPOBEHD CPEAHETO 00IIero o0pa3oBaHus

Brnanenne cuctemMoll XMMUYECKMX 3HAHUH M YMEHUE MPUMEHSTH

CUCTCMY XUMHUYCCKUX 3H3.HPII>1, KOTOpas BKJIKOYACT:

2.1

BOKHEHMIIME XMMHYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsl CMeCh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJIsIpHas
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJSIpHAas Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJIb (CpemHss), XUMHUYECKas
peakuus, peaklUHM COCIUHEHUs, PpEeaKUUU pPa3JIOKEHUs, peaKkiuu
3aMeIleHNs, peakiuu OOMeHa, TerIoBoW 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUYECKHE PEaKIMU, PacTBOp, MaccoBas OIS XUMHUYECKOIo
3IIEMEHTa B COETMHEHUH, MAacCOBast IOJISl M TIPOLIEHTHAS KOHLIEHTPALIUS
BEILIECTBA B PAaCTBOPE, AJPO aTOMa, HIIEKTPOHHBIN CIION aTOMa, aTOMHasl

opbutanb, paadyc aroMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,




XMMHYECKas! CBS3b, AIEKTPOOTPUIIATETBHOCTD, TTOJSIPHAs M HETOJsIpHast
KOBAJICHTHAasT  CBSI3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemeérka (aToMHas, WOHHAs, MeTaInYecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ UCCOLMAIMS, pEaKUUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKUUH,  OKHCIUTENb U
BOCCTAQHOBHTENIb, OKHCICHHE ¥  BOCCTAHOBIICHHE, 3JIEKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMble W HEoOpaTUMblE peaKivH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, IIJIK, koppo3us

MCETAaJLJIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMHHU: 3aKOH COXPAHEHHUS MAacChl,
nepuoauueckuii 3axkoH .M. MenngeneeBa, 3aKOH TMOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUU  XHUMHHU: aTOMHO-MOJIEKYJIIpHass ~ TeOopus, Teopus

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

Biianenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMCHHC IMPABUJIIBHO UCITIOJIB30BATh U3YUCHHBIC BEIICCTBA U MATCPHUAJIbL
(B TOM 4YHClle MHHEpalbHBIE YHAOOpPEHHs, METaUIbl M CIUIABHI,
HOPOAYKTHl TEepepadOTKU MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOIOB
(yrnst, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIHCTBE, Ha
MMPOU3BOACTBC W MOHHWMAHUC 3HAYCHHA KUPOB, 6CJ'IKOB, YIJICBOJA0OB
JUTSL OpTaHW3Ma YelIOBEeKa; YMEHHE MMPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX IIPOLCCCOB HA OPraHMU3M 4YCJIOBCKA W OKPYXKAIOUIYHO

NPUPOIHYIO CPEIy

3.2

YMCHHUE HHTCIPUPOBATH XUMHNYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYIrUux

y4eOHBIX MPEIMETOB

33

HaJIMYMe ONbITa paboThl ¢ PA3TUYHBIMM UCTOYHHUKAMHU HH(OpMaIu
N0 XUMMM (Hay4yHas M HAy4yHO-TIONYJSIpHAs JIMTEparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

34

yMeHHE OOBEKTHBHO OIICHHBATh WH(OPMAIUIO O BEIIECTBAX, HX
OpeBpalleHusIX M NPaKTHYEeCKOM  MPUMEHEHHH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y‘IGGHO-HOSHaBaTeHLHBIX 3aJa4

Brnaagenne ocHoBamMH IIOHATHUMHOIO amnmnapara M CHMBOJHUYCCKOTO
A3bIKa XUMHH IJIs1 COCTaABJICHUS q)opMyn HCOPraHNYCCKUX BEIICCTB,

YpPaBHEHUN  XMMHMYECKUX  pEaklUui; OCHOBAaMU  XHMHYECKOU




HomeHkIaTypbl (IUPAC u TpuBHanbHOiN)

YMeHnne oOBACHITH CBSI3b TOJIOKEHUS djemMeHTa B Ilepmommdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB MW 3apsna sjapa, oOmee 4Yucio
DIIGKTPOHOB), PpACHpPEICICHUEM JIIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHOIOB, KAJTUS U KaJIbLIHS
[IpencraBnenue 0 MIePUOINYECKOM 3aBHCUMOCTH CBOICTB
XUMHYECKHX DSJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUILIATEITHHOCTS),

6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoguueckoii cucreme (B MajblXx MEpUOJAX U IJIaBHBIX
MNOJATrPYMIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMeHune KinaccupuImpoBaTh:

7.1 XUMUYECKHUE JIEMEHTBI

7.2 HEOPraHWYEeCKHE BEIIECTBA

7.3 XUMUYECKHUE PEaKINu

8 YMeHue onpenesTs:

g1 BaJICHTHOCTh W CTENEHb OKUCICHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' MOHA

22 BUJ XMUMHYECKOH CBS3M W TUIN KPUCTAJIMYECKONH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEb 1 BOCCTAHOBUTEIH

9 YMeHue xapakTepu3oBath (pU3NUecKre U XMMUYECKHUE CBOMCTRA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kaluld, MarHui,
KaJIBIIMH, aJTFOMUHHH, JKeJe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpoB (Boja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THUIPOKCHUIBI

92 metauioB [-IIA rpynm, amomunust, meau (I1), muaka, xenesa (Il u

' III), oxcuner yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTras, a30THas,
docdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)

93 NPOTHO3MPOBaTh W XapaKTepu30BaTh  CBOIMCTBAa  BEUIECTB B

3aBUCUMOCTHU OT HX COCTaBa U CTPOCHUA, NMPUMCHCHUC BCIICCTB B




3aBHCUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTDb IMPOTCKAHUSA XUMHUYCCKUX

HpeBpaH_IeHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE U NOHHBIE YPABHEHUS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peaKkIuit FOHHOTO OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX ~XMUMHYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpyrin) HeOpraHUYEeCKUX BEUIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHne BIUUCIATH (IPOBOIUTE PACUETHI):
11 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 [0 YpaBHEHUSM XHMHUYECKUX pPEaKIUd U HaXOJUTh KOJIUYECTBO
' BeIlecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIuu
12 Biranenue (3HaHHE OCHOB):
OCHOBHBIMH  METOAaMH  HAy4YHOTO  TMO3HaHus  (HabmiomeHue,
101 U3MepeHHe, SKCIIEPUMEHT, MOIETTUPOBAaHNE) PU U3YUYE€HUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopmynupoBaTh mpobiemMy u
MPEIJIOKUTH MMYTH €€ PEeIIeHUs
122 Oe3omacHOil pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
. HOCYJI0M U JIAOOPAaTOPHBIM 00OPYIOBAHUEM
paBUJIaMy OE30MMACHOTO OOPAIIEHHS C BEIIECTBAMU, UCTIOIB3YEMBbIMU
B MOBCEHEBHOM >KM3HH, TIPaBUIIaMU MTOBEACHUS B LIETSAX COepEeKEeHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOAHOM Cpenbl; NOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KHUBBIE OPraHU3MBI OMNPENEIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIIECHUS UX BPEIHOTO
BO3JIEUCTBUS
3 Hanuume nmpakThyeckuxX HaBBIKOB IJIAHUPOBAHUS U OCYILIECTBICHUS
CIIEYIOIIUX XUMUYECKUX IKCTIEPUMEHTOB:
U3y4eHUEe U onucaHue (PU3MUYeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
13.1 C  (QU3MYECKUMHU W  XUMHUYECKUMHU  SIBICHUSIMH, OIIBITHI,

WUTIOCTPUPYIOIIHME MPU3HAKH MPOTEKAHNUS XUMHUYECKUX PEaKIIUii




13.2

U3ydeHre crioco0OB pa3aeieHus cMecel

13.3

MOJlyYeHUE KHCIOpOJa M HU3YYEHHE €ero CBOICTB; IOJIy4eHHE
BOZOpPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

M3YYEHHE ero CBOMCTB; MOIy4eHHEe aMMHUaKa U U3y4eHHUe ero CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPENETEHHOM MacCOBOW JOJIeH

pacTBOPEHHOTO BELIECTBA

13.5

MPUMEHEHHUE HHIUKATOPOB (Jrakmyca, METHIIOpaHKa 51
dbenondTanenHa) I ONpENEICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIejIo4ei

13.6

UCCIICIOBAHUE U  OINMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECCTB
Pa3IM4HBIX KJIACCOB; M3YYEHHE B3aUMOJCHUCTBHS KUCIOT C METaLIaMH,
OKCHJAMM  METaUIOB,  PacTBOPUMBIMM M HEPacCTBOPHUMBIMU
OCHOBaHWSIMH, COJISIMHM; TIOJIY4Y€HHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajyla JApPYyTMM W3  pacTBOpa  COJM;
uccieioBaHre aM(pOTEpPHBIX CBOMCTB THIPOKCUAOB AITIOMUHUS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIIBHBIX 3aJa4d 110 TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3JI€KTpOJII/ITI/I‘IeCKa$I
JUCCOLIM AL, «BakHelme HeMETaIbl W HX COCOAUHECHUA,

«Baxxueime MeTaIbl 1 X COEIUHEHUS

13.8

XUMHUUYECKHUE SKCIIEpUMEHTEI, AJUTIOCTPUPYIOLIHE IIPU3HAKU
NPOTEKaHUS PEAKIMid MOHHOTO OOMEHa; KaueCTBEHHBIC pPEaKkIuu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HOHBI: XJOPHI-, OpPOMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, MarHuvs, KaJlblOUWs, aJIIOMHUHHA,

xkenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYwmenue:

14.1

NpPEACTaBIATh pEe3yabTaThl d3KCIEpUMEHTa B (oOpMe BBIBOJOB,
JI0Ka3aTeibCcTB, TpaUKOB M TAOMUIl W BBIABIATH SMIIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBSI3U MEXIY peaibHO HAOII0JaeMBbIMU XUMUIECKIMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIMMU B MAaKPO- U MUKPOMHUDE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA

1

HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CrocoObl pa3iesieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIOXKHBIC BCIICCTBA.

1.3

Xumudeckas: popmyina. BaaeHTHOCTh aTOMOB XMMUYECKUX d1eMeHTOB. CTEeneHb
OKHUCJICHUS

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrtHocuTenpbHas aToMHAs Macca.
OtHocHuTEeILHAS MOJICKYJISIpHad Macca. Maccopas J0JI1 XUMHYCCKOI'0 3JICMCHTA

B COCOIMHCHNN

1.5

KonuyectBo BemectBa. Moabs. MomsapHas Macca. ModisipHbIii 00BEM Ta30B.
B3anmocBs3b KOJIMYECTBa, MAaCChl U YHCIIa CTPYKTYPHBIX €IMHULL BEIIECTBA

1.6

Pu3nyeckue U XUMUYECKUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHYECKHE YPaBHEHHUS

[lepuonnueckuii 3akoH u Ilepuonnueckass cucTeMa XHMHYECKHX DSJIEMEHTOB
J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

[lepuonuueckuii 3akoH. [lepuognyeckas cucrema XUMU4YeCcKux aeMeHToB J[. 1.
MenneneeBa. [lepuoasl u rpynmbl. @U3HMYECKH CMBICT TOPSAKOBOTO HOMEDA,
HOMEPOB MepHo/ia U TPYIIHI JIEeMEHTa

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

[Tepuonunueckont cucremsl JI.1. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX
NepUOAOB, Kalus, Kajublus (paguyca aTOMOB, OJJIEKTPOOTPHUIATEIBLHOCTH,
METAIMYECKUX W HEMETAUIMYeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUM C TIOJOKEHHUEM »3iieMeHTOB B Ilepuogmueckoit cucteme u
CTPOEHHEM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumuyeckass cBsizb. KoBanmeHTHast (TONIsApHAsT ©  HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATENILHOCTh ~ XUMHUYECKMX  d3JeMeHTOB.  WoHHas  CBs3b.

Merannnueckas cBSI3b

3.2

Tumbl KpUCTAIIMYECKUX PEmETOK (aTOMHAsi, WOHHAs, MeTaJUTHYecKas),
3aBUCUMOCTh CBOWMCTB BEIECTBA OT THIMA KPUCTAIUTMYECKOW PEMIETKH U BUIA
XUMHUYECKOH CBS3U

Baxwueiimme npeacTaBUTENM HEOPraHWUYECKHMX BewlecTB. Hemeramwbl U ux

COCOAMHCHU. Mertanisl U UX COCIUHCHUA




4.1

Knaccupukamuss ¥ HOMEHKIATypa HEOPTaHMYECKHX COEJIWHEHHA: OKCHIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHEIE, amdoTepHBbIC) u
HEeCcoJIeOOpa3yroIe; OCHOBaHWHM (IIETOYM W HEPACTBOPHUMEBIE OCHOBAHMS);
KACIOT  (KUCIOpPOJCOAepKaIie ¢ OECKUCIOPOIHBIC, OIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCITBIX )

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS

4.3

Ouznyeckue M XHUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUSA,
HATpUs, KajJus, MarHusi ¥ KaJibllMs, aTIOMUHUS, Kee3a. DIEeKTPOXUMUYECKUI
pAI HANPSKEHU METAJJIOB

44

Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCAMHEHUNM HEMETAIIOB:

XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHAKA

4.5

dusnveckue U XMUMHYECKHUE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonydaenne
OKCHJIOB HEMETAIIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpynn, nmuka, memu(Il) u
xenesa(ll, IIT). [Tomy4yeHne oKCUI0B METAIIIIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha TmpHUMEpe
TUAPOKCUIOB QJIIOMUHHUA, Kene3a, IuHKa). [loayueHue oOcHOBaHMM U
aM(OTEPHBIX TUIPOKCHJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KpPeMHHEBOH, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M A30THOM KHCIOT.
[Tonydyenue KuciaoT

4.9

OO0ue xuMHuYeckre cBoicTBa cperHux couei. [lomyuenue comneit

4.10

[Mony4yenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOIa, aMMHAaKa,
YIIJIEKHUCIIOTO Ta3a B J1abopaTopuun

4.11

[Tomyyenue amMmuaka, CepHON M a30THOM KHUCIOT B MPOMBINIIIEHHOCTH. OO0mIme
CHOCOOBI MOJTYyYEHUSI METAJUIOB

4.12

TI'enetnueckas cBsI3b MECKAY KiIaCCaMU HCOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PeaKIuu

5.1

Knaccudukanus XuMU4ecKuX peakiuidi Mo pa3iudHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMMU BEIIECTB, MO TeIoBoMy 3¢ddekty, 1o

W3MEHEHMIO CTeIICHEH OKMCICHUS XUMUUYECKUX 3JIEMEHTOB

52

TennoBoii A3 (PEeKT XUMHUECKOW peaKIuK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-
U DHJIOTEpPMUYECKHE peakluu. TepMOXUMUYEeCKUe ypaBHEHH

53

OKHCTUTENIPHOBOCCTAHOBUTENbHbIE peakiuu. OKHUCIUTEIN U BOCCTAaHOBHUTEIH.
[Ipomecchl ~ OKHCIEHHST W BOCCTAHOBJIICHHS.  ODJIGKTPOHHBIM  OamaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIHLHON PeaKuu

54

Teopus anekTpoauTudeckoi nucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHI U




HEANeKTPOoJUThI. CUIIbHBIC U cIa0bIe AIeKTPOIUTHI. CTENeHb UCCOHAIIII

5.5

Peakuuun moHHOro OoOMeHa. YCIIOBHS NPOTEKAHUs peakiMii MOHHOrO oOMeHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUU

XuMUS U OKpYKaromias cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HU 4eloBeka. be3omacHoe
UCTIOJIb30BAaHUE BEUIECTB M XUMHUECKMX peakuuid B JabopaTopuu U OBITY.

HepBaﬁ nmomMouib Mpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAmIed cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHHE TOYBBI, BO3JlyXa M BOJOEMOB), CIIOCOOBI €r0 IMPEIOTBPAIICHHS
[Ipenenbnast momyctumass konmeHtpaunus BemectB (IIJIK). Pomp xumum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue napHUKOBOro dddekra,
paspylieHne 030HOBOTO CIIOS

6.3

[Mpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COSAWHEHHH B
OBITY, MEIWIWHE, TPOMBIIUICHHOCTH M CEJIbCKOM Xxo3siicTBe. [IpuMeHeHue
METaJUIOB M CIUIaBOB (CTajlb, YYT'yH, OIOPATIOMHUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX coeAnHeHui. [IoHATHE 0 KOPPO3UH METaJIOB, OCHOBHBIC
CTIOCOOBI 3aIIUTHI UX OT KOPPO3HH

6.4

[IpuponHble WCTOYHUKU YTIEBOAOPOAOB (Yroib, NPUPOIHBIA Ta3, HEPTH),
MPOIYKTHI X MepepadboTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHoJI, TJINIEPUH, YKCYCHas! KHCIIOTA).
[TonsiTe 0 GMONOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OelKax, yriieBoJax — U Ux
POJU B )KU3HU YETIOBEKa

PacuéTnr:

7.1

1o (opmynamM XUMHUYECKUX COeTMHEHUN

7.2

Macchl (MaccoBOI) I0JIM pacCTBOPEHHOTO BEUIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YPABHCHUAM
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