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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 10 XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pazoBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00I11IeTO 00pa30oBaHusl, MPEACTABICHHbBIX
B ®I'OC OO0O, a Takxe Ha OCHOBE (epepaTbHON pabouel mporpaMMbl BOCITUTaAHUS
U ¢ Yy4yé€TOM KOHULEMIMU TpenojaBaHus Yy4eOHOro mpeamera «XUMUS» B
oOpazoBaTenbHbIX opranusamnusax Poccutickoit dexneparuu.

[Iporpamma mo xumuu Aa€T TOPEACTABICHUE O LENAX, OOIIel CTpaTeruu
oOy4yeHUs, BOCIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEJACTBAMHU Y4EOHOTO
npeaMeTa, yCTaHABIIUBACT 00s13aTeNbHOe npeaMEeTHOE coJiepKaHue,
npeaycMaTpUBaeT pachpeiesieHue ero Mo KiaccaM U CTPYKTYpPUPOBAHUE 10
pazienaM W TeMaM MpOrpaMMbl IO XHMHH, OMPENENseT KOJWYECTBEHHBIC W
KaueCTBEHHBIE XapaKTEPUCTUKH COJICpKaHMUS, PEKOMEHTYEMYIO
MOCJICIOBATEIBHOCTh ~ U3YYEHHUS XUMHH C Y4€TOM  MEXIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA y4eOHOro  mpoliecca,  BO3PACTHBIX
OCOOCHHOCTEM OOy4YarolmUXCs, OMNpeaeisieT BO3MOXHOCTH TpeamMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOSHUS OCHOBHOW 00pa30BaTesbHOMU
IpOorpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus, a Takke TpeOOBaHUN K
pe3ynbTataMm 00y4eHHUs] XMMUU Ha YPOBHE IeJIe M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENLHON NESITEbHOCTH OO0YyYarolerocss Mo OCBOCHUIO
y4eOHOTro CoJiepKaHusl.

3HaHME XHUMHH CIYXXUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PECHHUS
oOy4aromierocsi, ero Mpe/CTaBIeHU O MaTEepPHAIbHOM E€IMHCTBE MHPA, BAKHYIO
poiib UrparoT (HopMHpyeMble XUMHUEH NPEICTaBICHUS O B3aUMOINPEBPAIICHUIX
SHEPrud U 00 HBOJIOIMH BEIIECTB B MPHUPOAE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTUUCCKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEH  JJI1  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IMYHOCTH, €€ 00IIeH 1 (yHKIIMOHAIBHONW IPaMOTHOCTH,

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHONW  Y4eOHOW  JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIIbCKUX YMEHUM, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK M B IPO(HECCHOHATBLHON IeATETLHOCTH;

3HAKOMHUT CO CHenu(pUKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3MJIsiAa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SABIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU ECTECTBEHHO--HAyYHOW TIPaMOTHOCTH OOy4YarolIuxcs;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIaJl B HKOJIOTMYECKOE
oOpa3zoBaHue 00yUaIOIMIHNXCS.

JlanHble HampaBiieHUs B OOy4YEeHHMM XMMHUHU OOECIEeUMBAIOTCS CHeUu(UKOM
colepkaHUsl ~ y4eOHOro  MpeaMera, KOTOpPbIA  SBISIETCS  NeAaroruuyecku
aJanTUPOBAHHBIM OTpa)keHHWEeM 0a30BOM HAYKU XMMHUU HA ONPEICIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIMMHCS CHCTEMbl NEPBOHAYAIBHBIX MOHATUA XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMUM U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSTHI
OpraHUYeCKON XUMUHU.

CtpykTypa coiep:kaHus NpOrpaMMbl 1O XUMHUHU C(HOpMUpOBaHA Ha OCHOBE
CUCTEMHOro mojaxojaa k e€ mzydeHutro. CopepikaHue CKIaJbIBA€TCS U3 CHCTEMbI
HOHSITHUM O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TIOHATHI O XUMUYECKOM
peakuuu. OO0e OTH CHUCTEMBl CTPYKTYpPHO OPraHU30BaHbl MO MPHUHIIMITY
MOCJIEIOBATEIbHOTO PAa3BUTHUSI 3HAHUN HA OCHOBE TEOPETUUYECKUX IMPEACTABICHUI
Pa3HOTO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3H;

— TpeICTaBIEHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIUPUYECKH
MOJTYYE€HHBIX U OCMBICTICHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJHSS GYHKIIMU OO0BSICHEHUS W POTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MOJTYUYECHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (HOPMHPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOW COCTABIIAIOIIEH HAYYHOW KapTHHBI MUpa B JIOTHKE
€€ CUCTEMHOW MTPUPOABI, IEHHOCTHOI'O OTHOUIEHUS K HAYyYHOMY 3HaHMIO U METOJaM
MO3HAHUSl B Hayke. M3ydyeHHe XUMHUM MPOUCXOAUT C IMPUBICUEHUEM 3HAHUU W3
paHee M3YYEHHBIX Y4eOHBIX mpenMeToB: «Okpykawomuii mupy», «buomorus. 5—7
KiIacce» U «dusuka. 7 Kinace».

[Ipy w3yyeHWHW XUMHHM TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHYECKOM HAYKH KaK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATENbHOCTH YEJI0OBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphL. 3ajada
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XMMHUYECKUX 3HAHUNH —
BOKHEUIINX (PAKTOB, MOHITUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM, IOCTYITHBIX
0000IIIEHNIT MHPOBO33PEHUYECKOr0 XapakTepa, SA3blKa HAyKd, B NPHOOLIEHUH K



HAyYHBIM METOJaM TO3HAHUWS MPU M3YyYECHUW BEIIESCTB M XMMHYCCKUX PEaKIIvi, B
(GbopMHUpPOBaHUY U PA3BUTUH MO3HABATEIBHBIX YMECHHUA U UX TIPUMECHEHHUH B YI€OHO-
MO3HABATENbHON M y4eOHO-HCCIIeI0BATEIbCKON EATEIHHOCTH, OCBOSHUH MPABHII
0e30MmacHOro oOpalieHus ¢ BEleCTBAMU B TTOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUM XMMHUHU HA YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETU TaKUEe LETH, KaK:

— (¢GOpMHUPOBAaHHE WHTEIJICKTYallbHO pPAa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIHPHOMY MPUHSATHIO PEIICHUH,
CHIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOydYeHHs Ha CHCTEMaTHYeCKOe TMpUOOIICHHUE
o0yJarommxcss K CaMOCTOSTENbHOW MO3HABATENbHOW JESATEILHOCTH, HAYYHBIM
MeTOoZaM TO3HAaHMS, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CHOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCJIOBUM, CIIOCOOCTBYIOIMIMX MPUOOPETECHUIO 00YUaArOIITUMUCS
OIbITa Pa3HOOOPA3HOW JAESITETHbHOCTH, TMO3HAHWA W CAMOTIO3HAHUS, KIIOYEBBIX
HABBIKOB (KIJIFOUEBBIX KOMIICTCHIIMIA), MMCIOIIMX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUIOB JICITCIBHOCTH;

— ¢opmupoBanue oOmed (QYHKIMOHAIBHOH W  eCTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM YHCIE YMEHHA OOBSICHATH W OICHUBATH SIBICHUS
OKpY)KafoIllero MHpa, WCIOJb3ys 3HAHHUS M OIBIT, MOJyYEeHHBIC MPU H3YUYECHUU
XUMUH, IPUMEHSTh UX TIPH PEIICHUU TIPOOIeM B TIOBCETHEBHOW KHU3HU U TPYIAOBOM
IeSTeNbHOCTH;

— (QopmupoBaHHe y OOy4alOUIMXCSd TYMAaHUCTHYECKHX OTHOIICHHMH,
NOHMMAaHUSl [EHHOCTH XHUMHYECKHX 3HAHWW IS BBIPAOOTKH 3KOJOTHYECKH
I1eJIeCO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPY KAFOIICH MTPUPOTHON CPEIbI;

— pa3BUTHE MOTHBallMd K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CAMOBOCIIUTAHUIO Ha OCHOBE YCBOCHMsI OOIIEYEIIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIS M HAMPABIECHHOCTH JajJbHEHIIETO
o0yJeHHUS.

OO611ee 9nciIo 4acoB, OTBEAEHHBIX JJISI U3yYEHHUSI XUMHUH HAa YPOBHE OCHOBHOTO
obmero oOpaszoBanusi, coctaBisier 136 wacoB: B 8 kiacce — 68 yacoB (2 waca B
Hexpemo), B 9 wmacce — 68 wacoB (2 waca B HeIeNio).



COIAEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHayabHbIe XMMHUYECKHE MOHATHS

[Ipenmer xumun. Ponp XUMHUM B KU3HU Ye€lIOBEKA. XMMUA B CUCTEME HayK.
Tena wm BemecTtBa. Du3nueckue CBOMCTBA BEHIECTB. ATpPETaTHOE COCTOSHHUE
BemiecTB. [loHsiTHEe 0 MeTOomax MO3HAHUSA B XUMHUU. UYHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3ieneHust cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE HIEeMEHTbl. CHUMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyiia. BaaeHTHOCT, aTOMOB XUMHUECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOocUTENbHAs aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10J1sl XUMUYECKOTO 3JIEMEHTA B COCAMHECHUH.

KonuuecTBo BemiectBa. Monb. MossipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYpHBIX eIuHUIl BemiecTBa. Pacuértel mo Qopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUE U XUMUYECKHE SIBIICHUSI. XUMUUYECKasl Peakius U €€ MPU3HaAKHU.
3aKOH COXpaHEHUsI MacChl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukaius
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEeHHs, 3aMeIEHUsI, 0OMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMUYECKOHW MOCYAOH, MpaBuiiaMu paboThl B J1abOpaTopuu U
npuéMamMu oOpaieHus ¢ JabopaTOpHBIM 000PYTOBAaHMEM, U3yUYEHHUE U ONMUCAHUE
¢u3nuecknux CBOMCTB 0O0Opa3lOB HEOPraHWYECKHUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUIaBieHUE BOCKA, TasHHUE JbJa, pPAcTHpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJBI) U XMMHUYCCKUX (FOpEHHE CBEYH, MPOKATHMBAHUC
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) sSIBICHUH, HAOMIOJeHNE U
OIMCAaHHWE MPU3HAKOB MPOTEKAHHMs XHMHUYECKHX peakiuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM Oapus, pazloKeHHE THUAPOKCHIIA
meau (1) mpu HarpeBaHWH, B3aUMOJIEHCTBHUE XKeye3a ¢ pacTBopom coiu meau (11),
W3y4eHHUE CIOCOOOB pa3eieHUs] CMECE: C TMOMOIILI0 MAarHuTa, (UIbTPOBAHUE,
BbITIAPUBAHUE, TUCTUIUIALNS, XpoMaTorpadusi, MPOBEICHUE OYMCTKH TOBAPEHHOU
CoNlY, HaOJIOJEHWE W  ONUCAaHWE  pEe3yIbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEJIEH MOJIEKYI
(IapoCTePKHEBBIX).

BaxHeiline npeaIcTaBUTe/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 3iaeMEHT U mpocToe
BemecTBO. Haxoknmenuwe kuciopojga B mpupone, (HU3NYECKHE M XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuzapl. [Ipumenenue kwuciaopoga. CriocoObl
MOJIyYEHHUsI KHUCJIOpoJa B JabopaTopuu U HOpOMbIIUIEHHOCTH. KpyroBopot
kuciopona B mnpupojge. O30H — awioTpomnHas MOJIUPUKALMS KUCIOPOJa.



TeroBoi 3(P(EKT XUMHUYECKON peakluu, TEPMOXMMHYECKUE YpPaBHEHHS,
9K30- W SHIOTEPMHUYECKUE peakUuuu. TOIIMBO: Yroib M METaH. 3arps3HEHUE
BO3/lyXa, yCUJICHHE TapHUKOBOTO0 3P eKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe Benectso. HaxoxieHre Bonopoaa B Ipupoe,
dbu3uYecKre U XUMUUECKHUE CBOMCTBA, TPUMEHEHUE, CIIOCOOKI MoTydeHus. Kuciorel
U COJIH.

MounsipHblii 00BEM ra30B. Pacy€Thl M0 XUMUYECKUM YPABHEHUSIM.

duznueckue CcBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpEI.
HaceblllieHHbIE M HEHACBHIIIEHHBIE PAacTBOPHI. PacTBOPpMMOCTH BELIECTB B BOJE.
MaccoBasi 10151 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbI. OCHOBaHHS.
Ponb pacTBOpOB B mpuUpOJAE U B KU3HU uelioBeKka. KpyroBopoT BoAbl B MPHUPOJE.
3arpsi3HeHrEe NpUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOJHBIX BOJI.

Knaccuduxanus nHeopranmdeckux coeauHeHuid. Oxkcupanl. Kimaccudukanums
OKCHJIOB:  coyieoOpasyiomire  (OCHOBHBIC, KHCIOTHbIE, amQOoTepHbIE) U
HecosneoOpasyromue. HomeHnknatypa oxcuyioB. Duznueckue U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [losyyeHne okcuos.

OcHoBanus. Knaccudukaruss OCHOBaHUN: WIEIOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHnkiatypa ocHoBaHuil. DPU3MYECKME W XUMHYECKHE CBOWMCTBA
ocHoBaHui. [TosryueHne OCHOBaHU.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucior. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psanx axtuBHocTM MetayuioB H. H. bekerosa.
[TonyyeHue KUCIOT.

Conu. Homenkiatypa cosieil. @u3ndeckue U XMMUUYECKUE CBOMCTBA COJIECH.
[Tomyuenue coien.

I'eneTnyeckas cBI3b MEKY KJIAaCCAMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepuMenm:

KaueCTBEHHOE OINPEJICICHUE COJIEpkKAHUS KUCIOpOAa B BO3AYyXe, MOIYyUYEHHUE,
coOupaHue, pacro3HaBaHWE W H3yYEHHUE CBOWCTB KHUCJIOPOJa, HAOIIOACHUE
B3aUMOJECHCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HUKHOBEHHS U
MpeKpalieHus TopeHus (1moxkapa), 03HaKOMIIEHHE C 00pa3IiaMu OKCUIOB U OTICaHUE
WX CBOWCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAaHWUE M W3YYCHHE CBOWCTB
BOJIopoza (TopeHue), B3anmoeicTeue Bogopoaa ¢ okcuaom meau (I1) (Bo3mosxkHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), HAOII0IeHE 00pPa3I0B BEIIECTB KOJIUYECTBOM
1 wmomb, uccienoBaHWEe OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3TUYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OIPEICIEHHON MAacCOBOW JIOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCHCTBHE BOJbI C MeTaulaMu (HaTpUEM W
KaJbliieM) (BO3MOKHO HCIIOJb30BaHUE BUJEOMATEpUANIOB), HCCJIEIOBaHUE
00pa3IoB HEOPraHMYECKUX BEILIECTB PA3JIMYHBIX KIACCOB, HAOIIO/ICHHE U3MEHEHUS
OKpAaCK{ MHJIMKATOPOB B pACTBOPAX KUCJIOT U LIEI0UYEH, N3YUEHNUE B3AUMOACUCTBUS



okcuna menu (1) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT ¢ METAJUIAMH, PEaKIIUi
HEUTpAIN3aluY, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHE OIHOTO
MeTaJula IPYyTUM U3 pacTBOpa COJIM, PELIICHHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TEME
«BaxxHenmue Kiaccbl HEOPraHUYECKUX COSTUHEHUM».

HHepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. HU. MenaeneeBa. CrpoeHne aTroMoB. XMMHUYECKAsli CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUN

[lepBble TOMBITKK KJIAacCU(PUKAIUM XUMHUYECKUX dyeMeHTOB. [lonstue o
IpyIINax CXOJHBIX 2JJIEMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMENIbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aMbOTEPHBIE OKCHUIbI
Y TUJPOKCHUIBI.

[Tepuonunueckuii 3akoH. [lepuoguueckas cucreMa XMuMHUECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u JiiuHHONIEproiHas popmbl [lepuoanueckoit
cuctemMbl xumuyeckux anemeHtoB J[. M. Menaeneesa. Ilepuoabl W rpynimsl.
DU3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIbI SJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX saep. M3oTonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  00o0Nouek aTtomMoB mepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuonuueckon cucremnl JI. M. Mengeneera. XapakTepucTtuka XHUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHS pajnyca aTOMOB XHUMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIIaM U MEPUOJAM.

3nauenue [lepuogumueckoro 3axkoHa u [lepuoandeckoil CHCTEMbI XUMUYECKUX
BJIEMEHTOB UL pa3BUTUs Haykh W npaktuku. J[. . MenpeneeB — y4€HbIA U
rpaXkJaHVH.

Xumuueckass cBs3b. KoBajgeHTHas (MONspHAss W HEHOJSIpHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenp  okucneHus. OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIporniecchbl okucaeHus U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe OO0pa3Il0B BEIIECTB METAIJIOB M HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA [MHKA C PacTBOpAMHU KHUCJIOT M IIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropeHue, peakiuy pas3IoKeHUs, COCTUHCHHS).

Mexcnpeomemmnnie ceéasu

Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU W3YYCHUM XUMHH B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pPEe3 HCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHATHH, SBISIOLUIMXCA CUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOI' O LHKJIA.



OO01mMe ecTeCTBEHHO--HAyYHbIE MOHSITHS: HAy4YHbIH (DAKT, THUIIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHUHTE3, Kilaccudukanus, MEePUOJUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE, MOJIEIb, SIBIICHUE.

®dusznka: MaTepus, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU], U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME€ BEUIECTBAa, Ta3, (U3WYECKUE BEJIUYUHBI, €IUHHULIBI
U3MEpPEHHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, ColHLIE.

buonorus: dorocuntes, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHbIE MOPO/IbI, MOJE3HbIE
HCKOIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYecKasi peaKI U

[lepuonuueckuii 3akoH. [leproguyeckas cucreMa XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX AIIEMEHTOB MEPBBIX TPEX MEPUOAO0B, Kalusl, KaJIbIUSI U UX COCAMHEHUI
B COOTBETCTBUM C TMOJOXKEHHEM »7dyeMeHToB B Ilepuoguyeckoit cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHre BelIeCTBAa: BHABl XUMHYECKOW CBSI3U. THUIBI KPUCTAITMYECKUX
pEemETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHUYECKOW CBA3H.

Knaccudukanus m HOMEHKIaTypa HEOPTaHMYECKHX BEHIECTB. XHUMHUYECKHE
CBOICTBa BEIIECTB, OTHOCSIIMUXCS K pa3IMYHBIM KJaccaM HEOpPraHMYeCKUuX
COEIMHEHUI, TeHETUYECKasi CBA3b HEOPTraHMUYECKUX BEIECTB.

Knaccudukanus XMMUYIECKUX PEaKIUi M0 pa3IHYHbIM MTPU3HAKaM (10 YHCITY
M COCTaBy YYaCTBYIOIIMX B PEAaKIMU BEIIECTB, MO TeIIoBoMy 3(ddekTy, 1o
U3MEHECHHIO CTEIICHEW OKHCJICHHUS XMMUYECKHX DJIEMEHTOB, MO0 OOpaTUMOCTH, TIO
YYaCTHIO KaTaluu3aTopa). JK30- U SHAOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonsiTue o ckopocTH XuMHuueckoill peakuuu. [loHsiTue 00 0OpaTUMBIX M
HEOOpaTUMbIX XMUMUYECKUX peakuusix. [IoHsTHe 0 TOMOT€HHBIX U TeTepOTreHHBIX
peakuusx. [lonstue o xaranusze. Ilonsitne o xumuueckoM paBHoBecuu. DakTopsl,
BIUSIOIIME HAa CKOPOCTh XHUMHYECKOM PEAKUUU U IOJIOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  pPEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHON peaxKuuu. CocraBneHnue YpaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HUCIOJb30BAaHUEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopust INEKTPOIIUTUUECKON TUCCOUMUALMHU. DINEKTPOJINUTHI U HETEKTPOIIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M IUCCOLMALMKA BELIECTB C PA3JIUYHBIMU BHUAAMU
XUMH4ecKoi cBs3u. Crenenpb nucconuanuu. CUIIbHbIE U C1a0bIe AIEKTPOIUTHI.

Peakiiuu nonHoro oomMeHa. YcinoBus MPOTEKAaHUS PEaKIIMii MOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOHCTBa KHCIOT,
OCHOBAaHUI U COJIEH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUECKON TUCCOLUALIUN.
KauecTBeHHbIE peakiuu Ha MOHBL. [[oHATHE O THIPOIN3E CONEM.

Xumuueckuit IKCnepumenm:

O3HAKOMJIECHHUE C MOJEISAIMH KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — META/JIOB M HeMeTayuioB (rpadura M anmasa), CIOKHBIX BEUIECTB
(x;opua HaTpHsi), KCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHYECKOW PEAKIIUU OT
BO3JICHCTBUSL  Pa3NUYHBIX  (PAKTOPOB, MCCIEIOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOIECCca AUCCOIMAIIUN KHCIIOT, IIeTI0YeH U colieit (BO3MOXKHO
UCIIOJIb30BAHUE BUAEO MATEPHAIOB), MPOBEIECHHUE OIBITOB, WJUTIOCTPUPYIOLINX
NpU3HAKK TIPOTEKAHMS peaknuid HOHHOro oOMeHa (oOpa3oBaHWE OcCajKa,
BbIJIEJICHHWE Ta3a, 0Opa30BaHUE BOJbI), OMBITOB, WLIIOCTPUPYIOIIUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuui (FOpeHHe, PEaKkUUH pPa3ioKeHUs,
COCAMHEHNSA), pPACMNO3HABAHUE  HEOPraHMYECKUX  BEUIECTB €  IOMOIIBIO
KA4E€CTBEHHBIX PEAKLIMI HA UOHBI, PEIICHUE IKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 1 MX COeAMHEHMS

OO6mast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MYECKue CBOWCTBA MPOCTHIX
BEILECTB — raJIOF€HOB. XMMHUYECKHE CBOWCTBA HA TPUMEpPE XJI0pa (B3aUMOICUCTBUE
C MeETaJlaMHM, HEMETallIaMH, IIeJodaMu). XjopoBojopod. ConsiHas KHCIIOTa,
XUMHUYECKHE CBOWCTBA, IMOJIydeHWE, NpuUMeHeHue. [JleiictBue xjopa U
XJIOPOBOJIOPOJA HA OPraHM3M YesoBeKa. BaxkHelnme XIopuasl U UX HaX0K/ICHUE B
IIPUPOJE.

O6mrast xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue U (QU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPONHBIE MOAU(UKAIIMY KUCIOPO1a
u cepbl. XUMHUEcKHUe cBoicTBa cepbl. CepoBOAOpOJ, CTpoeHHue, (husnueckue u
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kucinoTa, GU3NIecKre ¥ XUMUYECKHe CBOWCTBA (00IIHe KaK MpeACcTaBUTENs
KJjlacca KHUCIOT U crnenuduueckre). XUMUYECKHE PEaKIUu, JiexKalue B OCHOBE
MPOMBIIIJIEHHOTO cnoco0a TMOJYyYeHUsI CepHOW KHUCIOThl. lIpumeHeHune cepHOi
kucIoThl. CoOJIM CepHOM KMCIIOTHI, KaueCTBEHHas peakuus Ha CyJab(aT-uoH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B MNPHUPOJE. XHUMHUUYECKOE 3arpsA3HCHUE
OKpYJXKaloIIeW Cpeabl COSAWHEHHWSMH Ccepbl (KUCIOTHBIC IOXIH, 3arps3HEHHE
BO3J1yXa u BOJIOEMOB), CIOCOOBI €ro IPEAOTBPAILCHUS.



O6mas xapakrtepuctuka sneMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHS. A30T, paclpoOCTpPAaHEHUE B MPUPO/IE,
¢u3znueckre U XuMHUecKue cBoiicTBa. KpyroBopor a3ora B npupojae. AMMUak, ero
(u3znueckre 1 XMMUYECKUE CBOMCTBA, MOJIy4eHHe U npuMeHenne. Coll aMMOHMS,
ux (pU3MYECKUE U XUMHUUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MojydyeHue, (PU3HUEeCKHe U XUMHUYECKUe
cBoiicTBa (0OmIME KaK MPEICTABUTENA Kiacca KHCIOT M CHCIU(pUYECKHE).
Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATILHBIX YIOOPEHUH.
XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIeH cpe/ibl COEMHEHUIMH a30Ta (KUCIOTHbBIE
JOKIM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJMOEMOB). Dochop, amIOTpONHbIE
moaudukauuu docdopa, dpuznueckue u xumuueckue corctra. Oxcup ocdopa
(V) u docdopnas kucnora, GU3NIECKHEC M XUMHUYCCKHE CBOWCTBA, MOJYYCHHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATbHBIX YIOOpEHUH.

O6mas xapakrtepuctuka 3aeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepPHbIC CTENIEHU OKUCIEHUS. YTIEPO/I, AITIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpPOJE, GU3NUECKUE U XUMHUYECKUE CBOMCTBA. ANCOpOIIHS.
Kpyrosopor yriepona B mpupoge. Okcuubl yriaepona, ux ¢GU3HUECKHE U
XUMHYECKUE CBOMCTBA, JIEWCTBHE HAa JKUBbIE OpPraHU3MBbI, [OJYYCHUE U
NpUMEHEHHE. DKOJOTHUYECKUE MPOOJIeMBbl, CBI3aHHbIe ¢ oKcuaoM yriepoaa (1V),
TUMNoTe3a TJIOOAJBHOTO TMOTEIJICHUS KiINMaTa, MapHUKOBBIM 3P GdeKT. YroiabHas
KAcIoTa U €€ coiid, X (U3HUEeCKHMe M XUMUYECKHE CBOMCTBA, MOJy4YEHHE U
npuMmeHeHne. KadecTBeHHass peakius Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEMIIMHE, IPOMBIIUICHHOCTU U CEJILCKOM XO3SIICTBE.

[lepBoHaUanbHbIC MOHATUS 00 OPTAHMYECKUX BEHIECTBAX KAK O COCIUHEHUAX
yriiepoaa (MeTaH, 3TaH, STHICH, alleTHICH, TAaHOJ, TIIUIEPUH, YKCYCHAs KHCIIOTA).
[MpupoaHble HMCTOYHUKH YTIIEBOJOPOIOB (Yyrojib, TPUPOMAHBIH ra3, HeDTH),
IPOJIYKTHl WX mepepadoTku (OEH3WH), MX POJb B OBITY W IMPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTUYECKU BaXKHBIX BEIIECTBAX: KUPAX, OETKax, YrIeBOAaX — U UX
poJii B KM3HHM 4YeJlOBeKa. MaTepuaibHOE€ €IUMHCTBO OpPraHUYecKuX |
HEOPTraHWYECKUX COCTMHEHUM.

Kpemunii, ero ¢musmyeckue u XUMHUYECKHE CBOICTBA, TOJYYCHHE U
npumeHenue. CoenrHeHHs KpeMHUs B ipupojae. O0mue npeacraBieHus: 00 oKcuae
kpeMuus (IV) u kpemHueBoi kuciaore. CUIMKATBI, X HCIOJIb30BaHHE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHellne CTpOUTEIbHbIE MaTepuajbl: KEpaMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eToH. IIpobOimeMbl  O€30MAaCHOrO  MCIOJIB30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3l[0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI U HAOIIOJIEHHE MPU3HAKOB



WX TMPOTEKAHMS, OMBITHI, OTpa)karoliue (QuU3NUecCKue M XUMHUUYECKHUE CBOMCTBa
raJJIoreHOB M WX COeIMHEHUH (BO3MOXKHO WCIOJIb30BAHHE BHICOMATEPHUAJIOB),
O3HAKOMJICHHUE C 00pa3IiaMu XJIOPHUIO0B (TaJOreHUIOB), 03HAKOMIICHHE ¢ 00pa3aMu
cepbl MW e€ CcoeIMHEHUSMH (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATCPUATIOB),
HaOJII0/IeHHE Mpolecca oOyIJIMBaHUS caxapa IoJ| 1eMCTBUEM KOHIIEHTPUPOBAHHOU
CEpHOM KHUCIJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEPHOI KUCTIOTHI,
MPOBEJICHNE KAUeCTBEHHON pPEeaklMK Ha CyJIb(aT-uoH U HAOJI0JICHUE MpU3HaKa €€
MPOTEKAHMs, O3HAKOMJIEHUE C (PU3NYECKUMH CBOMCTBAMHU a30Ta, Gocdopa U HX
coeIMHEHNN (BO3MOXXHO HCIIOJIb30BaHHE BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ocdopHbIX ynoOpeHUi, MmojaydyeHue, coOupaHue, pacrno3HaBaHUE U H3YUCHUE
CBOWCTB aMMHaKa, NPOBEJCHHE KAaYECTBEHHBIX PEAKIMid HAa HWOH aMMOHUSI U
dbochar-uoH W U3yyeHHWE TPUZHAKOB WX TNPOTEKAHUs, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MeJbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUICOMATEPHUAJIOB), H3YYCHHE MOJCIIell KPUCTANIMYECKMX pPEIIETOK aiMasa,
rpadura, (QymiepeHa, 03HAKOMJICHHE C MPOIECCOM aJICcOpPOIMU PacTBOPEHHBIX
BCIIIECTB AKTUBUPOBAHHBIM YTJIEM W YCTPOMCTBOM MPOTHUBOrasza, MOJYUYEHHUE,
cobupaHue, pacrio3HaBaHUE W WU3YYEHUE CBOMCTB YIJICKUCIIOTO Tasa, MPOBEIACHUE
KaueCTBEHHBIX peakIuii Ha KapOOHAT M CUJIMKAT-UOHBI U M3yYEHHE MPU3HAKOB UX
MPOTEKAHUSA, O3HAKOMJIEHHE C MPOAYKIMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH,
pEIlIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHeillne HeMETalibl U UX
COEJTUHEHUS.

MeTta/ulbl M UX COeTUHEHMS

OO6m1as XxapakTepUCTUKA XUMHYECKUX AJIIEMEHTOB — META/UIOB HA OCHOBaHUU
ux noyoxeHus B llepumoamueckor cucTeMe XUMHYECKHUX 3yeMeHToB [[. H.
MengeneeBa u cTpoeHusi aToMOB. CTpoeHHE MeTallioB. MeTtainueckasi CBs3b U
METAUINYECKasi  KPUCTAJUIMYECKas  pemeéTka.  DJICKTPOXUMHUYECKUU  psij
HaIpsDKEHUH MeTauioB. OU3ndeckre M XUMUYECKHe CBOMCTBa MeTauioB. Oomue
CrocoObl TONy4eHHs] MeTaioB. [loHsATHE O KOpPPO3MM METAIJIOB, OCHOBHBIC
CTIIOCOOBI 3aIIUTHI KX OT KOppo3uH. CIIIaBsl (CTalb, 9yTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenoynble MeTaUIBL: MOJOXKEHUE B [leprnoaudeckol CUCTEME XHUMHUYECKUX
anemeHToB . M. MeHnneneeBa, CTpoeHHE MX aTOMOB, HAXOXICHHUE B IIPUPOJE.
dusndeckne U XUMHYCCKUE CBOMCTBa (Ha mpuMmepe HaTpus u Kanus). OKCHIBI U
TUAPOKCUABl HATpusi U Kanus. [IpuMeHeHue MIEeNOYHBIX METAIJIOB U HX
COEMHECHUM.

[[lenoyHO3eMeNnbHBIE META/UIBl MArHUd W KaJblHMK: TOJOXEHHE B
[Tepunoanueckoit cucteMe xumuueckux 3neMeHToB /1. 1. MenaeneeBa, ctpoeHre nux
aTOMOB, HaXOXJI€HUE B npupoae. PU3nyecKkue U XMMUYECKUE CBOWCTBA MarHus U



Kasblisl. Baxxuelinve coeAuHeHUs KanbIius (OKCUI, TUAPOKCUI, colin). KECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: NIOJIOXKEHUE B [lepnoanueckoi cHCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMma, HaxoXXJIeHUE B mpupone. dusnyeckue u
XUMHUYECKUE CBOMCTBA alfOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCUAA U THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoanveckoil cUCTEME XUMUYECKUX 3JIEMEHTOB /l.
. MenneneeBa, CTpoeHHE aroma, HaxoxXieHue B Ipupone. dDusnueckue u
XHUMHUYECKHE CBOMCTBA xkee3a. OKCHIbI, THAPOKCUIBI U coin xkene3a (1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME ¢ oOpasllaMd METauUIOB U CIUIAaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, U3y4Y€HHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEW B3aUMOJICUCTBUS OKCHJIA
KajJbllid W HATpHUsS C BOJOH (BO3MOXKHO HCIIOJB30BaHHE BHICOMATEPHATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BO3MOXKHO  HCIIOJIb30BAaHHWE  BHJICOMATEPHUANIOB), TPU3HAKOB  MPOTEKaHUS
Ka4eCTBCHHBIX PEaKIIMi Ha MOHBI: MarHUs, KaJblIKs, aTFOMUHHS, ITUHKa, xkee3a (I1)
u sxenesa (I11), mequ (I1), HabarOAeHMEe W OMHMCAaHHWE MPOIECCOB OKPAIIMBAHUS
IUIaMEHU HWOHAaMU HaTpHsl, Kalausd M KaablUHs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIC0BAaHHE aM(pOTEPHBIX CBOMCTB TMPOKCH 1A ATFOMUHHUS 1
TUAPOKCUAA IIUHKA, PEIIEHUE HKCIIEPUMEHTAIBHBIX 3a/ad Mo Teme «BaxHelmue
METaJUIbl U UX COEIUHEHUSI».

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u marepuanbl B IOBCEJHEBHOW KW3HHM YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. [lepBas momoinpb mnpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUAX.

XUMUYECKOe 3arps3HEHHE OKpYKaromeh cpenbl (mpeaenbHas JTOImycTUMAast
KOHIIeHTpanus Beects, aanee — [[JIK). Ponb XumMuu B pelieHUH 3KOJIOTHYECKHUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3ydeHrue oO0pa3IoB MaTepHasioB (CTEKIIO, CIUIaBbI METaJUIOB, MOJIMMEPHBIC
MaTepHaIbl).

Mexcnpeomemmunie cea3u

Peanuzanmsi MeXmpeaMeTHBIX CBSI3€M MpU W3YYeHHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHATHH, SIBISIOLUIMXCA CUCTEMHBIMU ISl OTACIbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOI' O LHKJIA.



OOmme ecTeCTBEeHHO-HAyUYHbIC TMOHSATHSA. HAy4YHBIA (haKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KJIACCU(PUKAIMS, TCPUOJUIHOCTh, HaOIIOACHUE,
OKCIIEPUMEHT, MOJICTUPOBAHUE, W3MEpPEHUE, MOJENb, SBIECHUE, IMMAPHUKOBBIN
s PeKT, TEXHOJIOTUs, MATEPUAIIBI.

dusznka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIHI,
PaZOaKTUBHOCTb, MOJICKYJIa, ANEKTPUYECKHH 3aps, MIPOBOTHUKH,
MOYTIPOBOJHUKY, JTUDJIEKTPUKH, (OTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, PaCTBOP, pAaCTBOPUMOCTD, KpUCTAILITUIECKAsI
peméTka, CruiaBbl, (U3MYCCKHE BEJIMYMHBI, CIMHMIIBI U3MEPEHHUS, KOCMHUYECKOE
POCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocuHTe3, nbIxaHuWe, OWocdepa, IKOCHUCTEMa, MHHEpATbHBIC
yI0OpEHHUSI, MUKPOA3JIEMEHTBI, MAKPOAJIEMECHTHI, TUTATCIIBHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaNIbl, TOPHBIE TTOPO/IbI, TOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOTPAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUralOTCsS B XOJA€ OOy4YeHUsT XMMHHM B €IMHCTBE Yy4eOHOM U
BOCMUTATEIbHON AEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIE€HHOCTSIMH, TPUHSATHIMU B
oOlllecTBE TMpaBWIaMHd M HOPMaMH IIOBEJICHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATU3AIUN 00YYatOIINXCS.

JIM4HOCTHBIE  pE3yyNbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCS ~ CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpHUCHTAIUU WU
paclIpeHue ONbITa JEITEILHOCTHA Ha €€ OCHOBE, B TOM YHUCIIEC B YaCTH:

1) naTpUMOTHYECKOr0 BOCIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAcCJEIuI0, MOHMMAaHUS 3HAYCHUS] XUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIAJETh TOCTOBEpHOI HH(MOpMaiuen o
NEPEAOBBIX JOCTHIKCHUSX W OTKPBITUSX MHUPOBOM MU OTCYSCTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOHWCTBE MHpa U OOIIECTBA,;

2) rpaskIaHCKOr0 BOCTIUTAHMS:

NPEACTABICHUS O COLUMAIBHBIX HOPMax M MPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIIeIOBATEILCKOM, TBOPYECKOM W JPYyrUX  BHJAX
JESITEbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HON COBMECTHOM AESATENBHOCTH MPHU
BBIMIOJTHEHUU Y4eOHBIX, TIO3HABATEIbHBIX 3374, BBIMOTHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUH YYEOHBIX MMPOECKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHHIO
¥ B3aMMOTIOMOIIIH B MPOIIECCE ITOM yueOHOM AesTEIHbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TMOBEJACHUE M MOCTYNKH CBOMX TOBAapUILIEH C MO3ULUMHU HPABCTBEHHBIX W
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMS:

MHPOBO33PEHUYECKUE IPEIACTABICHUSI O BEIIECTBE M XMUMUYECKOW PEAKLINH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKM U COCTABISIOLIME
OCHOBY JiJI1 MIOHMUMAaHUs CYI[HOCTHM HAay4YHOM KapTHHBI MHpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJbI, B3aHMMOCBS3SX YEJIOBEKa C
MPUPOTHOM CPENO, O POJIM XMMHUM B MO3HAHUU dTHX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIE HA IMOJIYYEHHE HOBBIX 3HAHUM MO
XAMHH, HEOOXOIUMBIE ISl OOBSICHEHHS HAOIIOJAEMBIX TMPOIECCOB W SIBICHUH,
MO3HABATEIbHON, MH(OPMALIMOHHON M UYMUTATENIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4e€OHBIMHU TEKCTaMH, CHPABOYHOU



JUTEPATYpPOH, JOCTYIMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMI0 U T[O3HAHMIO, JIFOOO3HATEbHOCTh, T'OTOBHOCTH U
CIIOCOOHOCThP K €caMOOOpa30OBaHHMIO, MPOSKTHOM ¥  HMCCIIEI0BATEIhCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIICHHOCTH W YPOBHS OOyYCHHS B
JaJIbHEHIIIEM

4) popmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH J>KHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0pPOBBIH 00pa3 >KW3HHM, OCO3HAHHWE TOCIEIACTBUH W
HETIPUATUE BPEAHBIX MPUBBIYCK (YHOTPEOJCHHS aaKOroJisi, HAPKOTHKOB, KYPEHHS),
HEOOXOAUMOCTH COONIOJICHUS] TMpaBWyl 0€30MacHOCTH TIpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEATBHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

UHTEPEC K MPAKTUICCKOMY M3YYCHHIO MPOPECCUil U Tpyaa pa3IuvdHOro poja,
yBOXCHHUE K TPYAY U pe3yIbTaTaM TPYAOBOU JAEATEIHLHOCTH, B TOM YUCJIC HA OCHOBE
NPUMCHCHUS  TPEIMETHBIX  3HAHWK IO  XWMHH, OCO3HAHHBIM  BBIOOP
WHIVUBUAYaJTBHON TPACKTOPUHU TPOJOJIKEHUS 00pa30BaHUs C YUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIENHON MpodhecCUOHATBHON AESTENHHOCTA U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHAIBHOM Cpelie;

6) 9KOJTIOrMIeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11e71eCO00pa3HOe OTHOIICHHE K TPUPO/IE KAK HCTOYHHUKY KUZHU
Ha 3emile, OCHOBE €€ CyIEeCTBOBAaHHUSA, IMOHUMAHWE IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MUeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHME IEHHOCTH COOIIOCHUS
paBm 0€30IMIaCHOTO MOBEJCHUS TP paboTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIlUsX,
YTPOKAOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, MOJTy4aeMble TIPU H3yUYCHUU XUMUU, IS
pelIeHUs 3a7a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOTHON CPEAOM, JJIsI MOBBIIIEHUS
YPOBHS  JKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM W TMyTed MX pEIIeHHs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHOMN ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wmeTanpenMETHBIX PpE3yJbTATOB BBIJACISIOT 3HAYAMbBIC JIJIST
dbopMupoBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TOHATHS (3aKOH, TEOPHS, TPUHITHII,
rumnore3a, (¢akT, CHUCTEMa, TMPOIECC, OKCIEPUMEHT U JpYyroe.), KOTOpbIe
HCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETaX W IO3BOJIAIOT Ha
OCHOBE 3HAaHUU W3 ITHUX NPEIAMETOB (POPMUPOBATH MPEICTABICHUE O ICIOCTHOU



HAay4YHOW KapTUHE MHpA, U YHUBEpPCAIbHbIC YUeOHbIC JACHUCTBUS (IIO3HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJSTHBHBIC), KOTOpbIe O0OECIeYnBaIOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOM
JIEATCIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE HeiCTBUS

ba3oBble Jiornueckue aemcTBUs:

YMEHUS HCIMOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHHUU
3HaHUMW: PACKPBIBATH CMBIC] XHMHUUYECKUX TMOHITHH (BBIICIATh UX XapaKTepHbIC
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSTHUSIMH), UCIIOIb30BaTh
MOHATHUSA JJIs OOBSICHEHUS OT/ACJIBHBIX (DaKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU JJIs1 KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB U XUMHUYECKUX PpEaKIui,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY OOBEKTaAMHU H3YyUYCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIEHUs (MHIYKTUBHBIEC, JICTYKTUBHBIC, 110 aHAJIOTHN),
JieJ1aTh BBIBOJBI M 3aKJIIOUCHUS;

yMEHHE TIPUMEHATh B TMPOIECCE IMO3HAHUS TOHATHS (MPEAMETHBIE W
MeTanpeAMETHbIE), CHMBOJIMYECKHE (3HAKOBBIEC) MOJIEIIH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBBIBaTh MIUPOKO MPUMEHIEMbIE B XUMHUH MOJICIIBHBIC TPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ DJJIEMEHTa), XUMHUYecKas ¢Gopmysia U ypaBHEHHUE
XUMHUYECKOW PEaKIUU — P PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33124, C yUETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISBISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKK U3y4aeMbIX OOBEKTOB — XUMHUUECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
BBISIBJIATH  OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CJIICACTBEHHBIC CBSI3M U
MIPOTUBOPEUHS B U3yYaEMBbIX MTPOIECCaX U SIBICHUSX.

ba3oBbie ucciaenoBaTebCKHe 1eHCTBUS.

YMEHHME HCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTa
MIO3HAHMS, a TAK)KE B KaU€CTBE OCHOBBI JIJI1 (POPMHUPOBAHKS TUIIOTE3HI 110 TTPOBEPKE
MPaBWILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa 10 IUIAHUPOBAHHWIO, OPTraHHM3alMM W IPOBEICHHUIO
VYCHUYCCKHX OKCIEPUMEHTOB, YyMEHHE HaOJIoJaTh 3a XOJAOM IIpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 pe3yibTar, (HOPMYIHPOBATH O0OOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBaHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pab6ora ¢ unpopmaumeii:

yMEHHE BBIOMpATh, AHAJTM3UPOBATH M HWHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BHJIOB M ()OPM IPEICTABICHHS, TTOJIYIaeMYIO M3 Pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIMTEpaTypa XUMHYECKOTO COJEpIKaHHs, CIPaBOYHBIC
mocobusi, pecypchl MHTEepHeTa), KPUTHYCCKH OICHHUBATH NPOTHBOPCYMBYIO U
HEJIOCTOBEPHYIO uH(popMaIuio;



YMEHHE MPUMEHSITh PA3TMYHbIE METOABI U 3aIPOCHl MPH MOHMCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [JIs1 BBINOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONpPEACIEHHOIO TUIA, IPUOOPETEHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBIOMpPATh ONTUMAJbHYIO (OpPMY IpeacTaBiieHus WHGoOpManuu 1
WUIIOCTPUPOBATh pEIIaeMble 33/Jaud HECJIOKHBIMU CXeMaMH, JuarpaMMaMi,
IpyruMu popMamu rpaduKu U UX KOMOUMHAIUSMU;

yMEHHE UCIOJIb30BaTh M aHAJIM3UPOBATh B THpouecce YydyeOHOW U
UCCJIeI0BATEIbCKON JEATENBbHOCTH MH(MOPMALIMIO O BIMSHUU MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TpaHCIOpPTa HAa COCTOSIHUE OKPYXAloleld MPUPOIHOM
Cpellbl.

KommyHuKkaTHBHBbIE YHHBepcaibHble YUeOHbIe 1elicTBUSA:

YMEHHS 3a7]aBaTh BOMPOCHI (B X0/ AUAJIOra U (WJIM) AUCKYCCHH) MO CYIIECTBY
oOcyxnaeMol TeMbl, (QOpPMYyIUpPOBaTh CBOM MPEJIOKEHUS OTHOCHUTEIHHO
BBITMIOJTHEHUS MIPEJIOKEHHON 3a/1a4u;

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3ylbTaThl  MO3HABATEIBHOMU
NESTENBbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaxX; JejaTh MPEe3eHTAIHIO
PE3YJITATOB BBIMOJHEHUS XUMHYECKOTO 3KCIEpUMeHTa (J1abopaTOpPHOro OIbITA,
71a00paTOPHO pabOTHI 1O MCCIICTIOBAHUIO CBOWCTB BEILIECTB, YUSOHOTO MPOEKTA);

YMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEIbHOM M MCCIEAOBATENbCKOM  NIESITENBHOCTH  MPU  PEUICHUHU
BO3HUKAIONIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIACOBAHMS
no3uiui (00CykneHus, OOMEH MHEHUSIMHU, «MO3TOBbIE IITYPMBbD», KOOPIUHALIUS
COBMECTHBIX [JICWCTBUH, ONpENEIICHHE KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIEe NeHCTBHS

YMEHHE CaMOCTOATENIBHO ONPENEIATh LEIN JEATEIbHOCTH, IUIAHHPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBbHOCTD, BEIOMpPATh Hanbosnee 2(P(GEeKTUBHBIC CIIOCOOBI PEIICHUs YYECOHBIX U
IIO3HABATEIBHBIX 337a4, CaMOCTOSTEIBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIA  AJTOPUTM JEUCTBUM IIPU BBIIOJIHEHUHM 3aJaHUM C YYETOM
MOJIyYEHMsI HOBBIX 3HAaHWWA 00 HM3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUIX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOI'O pe3yJbTaTa 3asBJICHHOM LEIU, YMEHUE
MCIT0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEJIaraéMble B yCJIOBUH 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOIO
COJIEpKaHMsI, YCTAHOBJIEHHOTO JaHHOW (elepanbHON pabodeil mporpaMMonu,
BBIICJIAIOT. OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHMS, YMEHHMS U CIOCOOBI



neucTBuil, cnenupuueckue IS TOpeAMETHOM o0jacTu  «XUMUS», BUIBI
NEATEBHOCTA N0  TOJYYEHUIO HOBOIO  3HAHWS, €ro  HMHTEPHpPETalNH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K xoHiy oOydenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCS YMEHUM:

s PpACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSTHUH: aTOM, MOJEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEILIECTBO, CMECH
(omHOpOAHAS M HEOJAHOPOIHAS), BaJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS W
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJSIpHAs Macca,
MaccoBasi JI0J1s1 XUMHUUYECKOTO JIEMEHTa B COSJIMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XUMHUYECKas peakius, KiaccuUKanus peakiuil: peaxiuu
COCIMHECHUSA, pEaKIUU pa3J0XKEHUs, PEAKIMU 3aMEIICHUS, PEaKIUU
oOMEHa, 9K30- U HHAOTEPMUUYECKUE PEaKIMH, TETUIOBON 2PEKT peakiuu,
SIPO aToMa, MJICKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAS W HEMOJISIPHAS KOBAJICHTHAsl CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pacTBOp, MaccoBasi [I0Js BEIECTBA
(mporieHTHAsT KOHIIEHTPAIIKs) B PaCTBOPE;

s  WUIIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHMX TMOHATHA U
IPUMEHATH 3TH MOHITHUS MIPU ONMCAHUU BEUIECTB U UX NIPEBPALICHUI;

+ HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIS COCTaBleHUs (GopMyl
BEILECTB U YPABHEHUN XUMUUYECKUX PEaKIUN;

+ OMpeNeNsaTh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTeNIeHb  OKUCIEHUS  JJEMEHTOB B  OWHAapHBIX  COCAUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCy COEIUHEHUH I10
dopMynaMm, BHA XUMHUYECKOW CBA3M (KOBAJCHTHAass M HOHHAasA) B
HEOPraHMYECKUX COCINHEHUSX;

« packpeiBath cMbIcn Ilepuonnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh IOHUMAHUE IEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX MOJIOKEeHUs B llepmonmueckon cucreme,
3aKOHOB COXPaHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaApo;

+ ONHUCHIBAaTh M XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas
noarpynma (A-rpymma)» u «mobouyHas noarpymmna (b-rpymma)», Maisie u
OompIIMe TEPHOJbI, COOTHOCHUTH O0O3HAYCHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrtemMa Xmmudeckux osnementoB JI. .
MenzaeneeBa» C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTAB U 3apAJl sApa, O0IIEe YUCIO JIEKTPOHOB U
pacnpeniesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XMUMHUYECKHE 3JEMEHThI, HEOPraHWYECKHUE BEILIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKLUHU
BELIECTB, MO TEIJIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMKMCHIBATh) OOINME XUMHUYECKUE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAsI ONMMUCAHUE IPUMEPAMU MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIINUX XUMUYECKUX PEAKIIUH;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOYKHOCTM TIPOTEKaHUS XUMHUYECKUX NPEBpAlICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MaccChl BEILIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOro »3JeMeHTa Mo ¢GopMyse COeIUHEHHUS,
MacCOBYIO JOJIO BEUIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE OINEPALIMK MBICIIUTEIIBHON JIEATEIIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHME, O0000IlEeHHEe, CHCTEeMAaTHU3aluIo, KIacCU(PUKAIIUIO,
BBISIBJICHHE TPUYMHHO--CIEACTBEHHBIX CBA3€W — MJI1 WM3Y4YEHHUs CBOICTB
BEIIECTB M XUMUYECKUX pPEaKIUH, ECTECTBEHHO-HAYYHbIE METOMbI
NO3HaHUA — HaONIOICHHEe, WU3MEPEHUE, MOJEIUPOBAHUE, SKCIIEPUMEHT
(peanbHBINM U MBICJCHHBIN);

CJIEI0BaTh NIpaBUiIaM MOJb30BAHUS XUMHUYECKOM TOCYJ0M U TaOOPaTOPHBIM
o0opynoBaHUEM, a TakkKe I[paBWiIaM OOpalleHus ¢ BeELeCTBaMH B
COOTBETCTBUM C HHCTPYKLUUSMU [0 BBINOJHEHUIO JaOOPAaTOPHBIX
XUMHUYECKUX OMBITOB I10 MOJIYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa M KHCIOPOJA), NMPUTOTOBIEHUIO PAaCTBOPOB C OINpPEACIEHHON
MacCOBOU [JIOJIEM PacCTBOPEHHOIO BELIECTBA, INIAHUPOBATH U IMPOBOAUTH
XUMHUYECKUE SKCIIEPUMEHTBI 110 PACIO3HABAHUIO PACTBOPOB IICJIOYEH U
KHCJIOT C IMOMOIIBI0 HHAMKATOPOB (JTaKMyC, (eHON(TanenH, METUIOPAHK

U Ipyrue).

K xoniy oOydenus B 9 kj1acce mpeaIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHHI:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSITUH: XHMHYECKUM
AJIEMEHT, aTOM, MOJIEKYyJla, MOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEUIECTBO, BAJIEHTHOCTh, SJEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUSI, XUMUYECKasi peaKklusi, XUMHUUECKasl CBs3b, TEIUIOBOM 3 deKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIMTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJIUTHUYECKAS] AUCCOIMAIMS, PEaKIUU HOHHOIO
oOMeHa, KaTalu3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBbIE pPEaKIHUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJIJIOTPOIIHS,
aM(OTEepHOCTD, XUMHYECKast CBSI3b (xoBaJeHTHas, VMOHHAs,
METaJTNYECKas ), KpUCTaUInYecKasi peréTka, KOppo3usi METaJJIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW PEAKIIMU, MPEACIbHO JOMYCTUMAsi KOHLIEHTpaLUs
ITJIK BemiecTBa,

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM U
MPUMEHSTh 3TH MOHATHS MIPY ONKMCAHWUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XMMHUUYECKYI0 CHUMBOJUKY JUIsl COCTaBlieHHs (popmyi
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUH;

ONpPEAEsATh BAJICHTHOCTh M CTENIEHb OKUCIIEHUSI XUMUUYECKHUX DJIEMEHTOB B
COEMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEAWHEHUU 1o ¢dopmyliaMm, BUI XUMHYECKOU
cBi3u (KOBaJiGHTHAs, HWOHHAs, MeETaJIMYeckas) B HEOPraHHYECKHX
COCMHEHUSX, 3apsA)l MOHA TI0 XUMUUYECKON (opMmylie, XapakTep Cpeabl B
BOJIHBIX PAacTBOpPax HEOPTraHUYECKUX COCIMHEHUN, THUI KPUCTATUTMYECKOM
PEIIETKA KOHKPETHOTO BEIIECTBA,

packpbiBaTh cMbica llepuomuueckoro 3axkona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHMMAaHWE. ONUChIBAaTh U XapaKTepu30BaTh
Tabiuunyto Gopmy llepuoamueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nyarh TOHATHA «MJiaBHas mnoarpynma (A-rpymma)» W «moOovHas
noarpynmna (b-rpymma)», Manele W OOJBIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOIHIIe, C YACTOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsAn  sAapa, oOImiee YHCIO DJJIEKTPOHOB M pachpeleNieHue HuX II0
SJIEKTPOHHBIM CJI0SIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MCHEHUU
CBOMCTB 3JIEMEHTOB M MX COEJUWHEHHI B MpeAenax MajblX NEPUOJIOB U
[JIaBHBIX MMOArPYIIl ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIMPOBATH XUMHUUYECKHUE DJIEMEHTBI, HEOPTraHUYECKUE BEIICCTBA,
XUMUYECKUE peakiuu (M0 YKCIYy U COCTaBY Y4YacTBYIOLIMX B peaKuu
BEIIECTB, MO TEIIOBOMY 3 (DEKTy, M0 M3MEHEHHIO CTETICHEW OKHUCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) OOMME W CHEIH(PUUSCKHEC XHUMHYCCKHE
CBOWMCTBA IIPOCTBIX M CJOKHBIX BELIECTB, IIOJATBEPKAAs OIMCAHUE
IpUMEPAMU MOJIEKYJIIPHBIX WM HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIU;

COCTaBJISITh YPABHEHUSI  BJIEKTPOJUTHUYECKOW JUCCOLMALMUA  KHCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIUA MOHHOTO



oOMeHa, ypaBHCHHS pEakIud, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXIY BEIIECTBAMHU PA3IMYHBIX KJIACCOB,
pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEICTBOM COCTABIICHHUS AJICKTPOHHOTO OajaHca 3THX PEaKIni;
IIPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTCKAHHS XHWMHUYECKHX TPEBpPAIICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO H MOJIIPHYEO MAcChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO D3JIeMEHTa 1O (OpMyJe COCTHMHCHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUYETHI 110 YPABHEHUIO
XUMHYECKOW pEaKIIvH,

coOJTI0/1aTh TIPaBUIIA MOJIB30BAHMS XUMHUECKON MOCYI0H 1 1a00paTOPHBIM
o0opyaoBaHMEM, a TakKKe TpaBWia OOpalIeHUs C BEIIECTBAMU B
COOTBETCTBHM C WHCTPYKIHMSIMH TI0 BBIOJHCHUIO JIAOOPAaTOPHBIX
XHMHYECKUX OIBITOB T10 MOJIYYCHHUIO M COOMPAHMIO ra3000pa3HBIX BEIICCTB
(aMMHaKa M yriaeKucsoro rasa);

IIPOBOUTH PEAKITUH, TIOITBEPKTAFOIINE KAUYCCTBCHHBIM COCTaB Pa3IMUIHBIX
BEIICCTB. PACO3HABaTh OIBITHBIM IMYyTEM XJIOPHA-, OPOMHI-, HOIMI-,
kapOoHat-, ¢docdar-, cumukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U WOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

IPUMEHSATh OCHOBHBIE OIEPAIIMH MBICIIUTEIIBHON JIEITEIIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIT|IO, BBISIBICHUE TIPUUYUHHO-
CJIICCTBEHHBIX CBSI3€H — JJII M3YYCHUS CBOWCTB BEIICCTB M XMUMHYECKHUX
peakIui, eCTEeCTBEHHO-HayYHbIE METOABl TIO3HAHWS — HaOJIOJICHHE,
U3MEPEHUE, MOJICTUPOBAHNE, IKCIICPUMEHT (PEaJIbHBIM W MBICICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBo 4acoB DJIEKTPOHHBI CIIHCOK HTOTOBEIX Cnoco0 oleHKH HTOTOBBIX
e ILIAHUPYEMBIX IJIAHUPYEMBIX Pe3VJbTAaTOB
HauMeHnoBaHnue Py Py pesy
Ne Ipaktuue (uHGpoOBLIE) pe3yabTaToB ¢ YKa3aHUeM
pa3aejaoB U TeM KOHTpoﬂbH
n/n Bcero CKHe o0pa3oBare 3TANoOB UX (popMHUpPOBAHUSA
NMporpamMmabl ble padoThl
padoThI bHBIC
pecypchl

Pasznea 1. IleppoHayaibHble XMMUYECKHE TIOHSATUSA

1.1

XuMus — BakHAs
001acTh
€CTECTBO3HAHUA U
MPaKTUYECKOM
IEeITEIbHOCTH
yeIoBeKa

bubnnoreka
LHOK

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

* IPUMEHSTh OCHOBHBIE
oIepanuu MbICITUTENbHO N
JeITCILHOCTH — aHAJIN3 U
CHHTE3, CPaBHEHHE,
0000111eHE,
CHCTEMAaTHU3aIHIo,
KJ1acCU(HUKAIUIO, BBISBICHUE
MIPUYUHHO --CJICJICTBEHHBIX
CBSI3€M — JIJIS1 U3YUYCHHUS
CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui,
€CTECTBEHHO-HAYYHbIE
METOIbI IO3HAHMS —
HaOJIIOICHHE, H3MEPCHHE,
MO/JIETTUPOBAHUE,
9KCTIEPUMEHT (peaibHbIi 1
MBICJICHHBIN )

. CJIeJIOBATH MpaBUIamM
MOJIB30BaHNsd XUMUYECKOMI

-BBINIOJIHEHHNE MPAKTUYECKOU
paboThI

-TeMaTU4YeCKOe TECTHPOBAHHE
-YCTHBIH ONPOC




NOCY/I01 U 1a00paTOPHBIM
000py/TI0BaHUEM, A TAKXKE
paBuiiaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIHSIMH 110
BBITIOJIHEHHIO JTA00PATOPHBIX
XUMHUYECKHX OTIBITOB IO
MOJIyYEHHIO U COOMPaHHIO
ra3z000pa3HbIX BEIIECTB
(Bomopoia 1 KHCIOPO/Ia),
MPUTOTOBIICHUIO PACTBOPOB C
ONpenenéHHO N MacCOBOM
JI0JIEW pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH U
MPOBOJAUTH XUMHYECKHE
JKCIIEPUMEHTHI 110
pacro3HaBaHUIO PaCTBOPOB
[EeJI0YEH U KUCIIOT C
MOMOUIbIO HHIUKATOPOB
(;makmyc, penondraneus,
METHIIOPAHX U IPYTHE).

1.2

BemecTtBa n
XUMHUYECKHE
peaxkuuu

15

Bubinnoreka
1HOK

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

* PacKpbIBaTh CMBICIT
OCHOBHBIX XUMHUYECKHX
HOHATHIL: aTOM, MOJICKYIa,
XAMHUYECKHUH DJICMEHT,
IPOCTOE BEUIECTBO, CIOKHOE
BEIIECTBO, CMECh (OHOPOIHAS
¥ HEOITHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEIIbHAS
aTOMHas U MOJICKYJIsIpHast

-YCTHBIH OIpoC
-TeMaTHUYECKOE TECTUPOBAHKUE
-pellleHHEe pacCUeTHBIX 3a4a4

- pabora ¢ [lepuoanueckoit
CHCTEMOU XUMHUYECKHUX
snemenToB /I. 1. MenneneeBa
-KOHTpOJIbHAs paboTa




Macca, KOJM4eCTBO BEIECTBa,
MOJIb, MOJISIPHAS Macca,
MaccoBasi JI0JII XUMHIECKOTO
DJIEMEHTa B COCIMHCHHUH,
MOJISIPHBIN 00BEM, OKCHUTI,
KHCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPHUIIATETLHOCTD,
CTETICHb OKUCIICHUS,
XHUMHUYECKast peaKifus,
KJIacCU(UKAIMS peaKklnii:
PCaKIK COSAMHCHUS,
PEaKINH Pa3I0KEHUS,
PCaKIK 3aMEIICHHS, peaKIIuu
o0OMeHa, 9K30- U
SHAOTEPMHUYECKUE PEAKIINH,
TETMI0BOM (D PEKT peakuuny,
SIPO aTOMa, FIEKTPOHHBIN
CJIO# aToMa, aTOMHas
opOuTanb, pagnyc aToma,
XUMHYECKas CBS3b, MOJApHAs
U HEeMNoJsipHasi KOBAJICHTHAs
CBSI3b, HIOHHAS CBSI3b, HOH,
KaTHOH, aHHUOH, PacTBOD,
MaccoBasi J10Jis BEeUIeCTBa
(MIPOIICHTHAS KOHIICHTPAIINs) B
pacTBope;

* BBIYUCIISATh OTHOCHTEIBHYIO
MOJIEKYJSPHYIO U MOJIIPHYIO
MaccChl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa




o Gopmyne coeTMHEHUs,
MacCOBYIO JOJII0 BEIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOM
peakuuu

* WWIIOCTPUPOBATh
B3aMMOCBSI3b OCHOBHBIX
XUMUYECKUX TIOHATHH U
MIPUMEHSTh 3T MOHATUS TIPU
OTIMCAaHUU BEIIECTB U MX
IIPEBPAILCHUN;

Hroro no pazneny
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Paspnen 2. Baxkuelue npeactaBuTe Il HEOPraHu4eCKUX BelecTs

2.1

Bo3nyx. Kucnopoa.
ITousarue 06
OKCHaX

bubnnoreka
1HOK

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

*XapaKTepHU30BaTh (OMHUCHIBATH)
0o01I1e XUMHAYECKHUE CBONCTBA
BEICCTB Pa3InYHBIX KJIACCOB,
MOJTBEPIK/1asi OTIMCAHUE
pUMepaMu MOJIEKYJISIPHBIX
ypaBHEHHH COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKIInii;
*[IPOrHO3MPOBATh CBOWCTBA
BEICCTB B 3aBUCUMOCTH OT X
Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHHUS
XAMHUYECKHUX TPEBPAIICHHUI B
Pa3IMYHBIX YCIOBHSAX;
*WJLTIOCTPUPOBATH B3aHMOCBSI3b
OCHOBHBIX XHMHUYCCKHX
HOHATHH U TIPUMEHSTH 3TH

-YCTHBIH ONPOC

-pelieHne NpakTUKO-
OpUEHTHPOBAHHBIX 3a/1a4

- pabora ¢ [lepuoanueckoit
CUCTEMON XUMUYECKUX
anemenToB JI. 1. MenneneeBa
-TeMaTU4eCKOe TECTUPOBAHHE




IIOHATHUSA IIPU ONIUCAHUU
BELIECTB U UX IIPEBPAILCHU;

2.2

Bopopon.Ilonsitue
0 KHCJIOTax U COIAX

Bubnnoreka
LHOK

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

*xapaKTepu30BaTh (OMHUCHIBATD)
001IMe XMMHUYECKHUE CBOMCTBA
BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPIK 1asi ONTCaHNE
pUMepamMu MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIHUX
XUMHYECKUX PEeaKIHii;
*WJLTIOCTPUPOBATH B3aMMOCBSI3b
OCHOBHBIX XHMHYECKUX
MOHSATHI ¥ TIPUMEHSTH 3TH
TIOHATHSI IPH OTIMCAHUHT
BEILIECTB U UX MPEBPAILICHU;
clIeZIOBaTh NpaBHUIaM
MOJIb30BAHUSI XUMHYECKO
MOCyI0¥ 1 1a00paTOPHBIM
000pyTOBaHUEM, a TAKKE
paBuiiaM oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIUSIMU 110
BBITIOJTHEHHIO Ta00PATOPHBIX
XUMHYECKHX OTBITOB IO
MOJIYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BELIECTB
(Botopoa 1 KHCIOpPO1a),
MPUTOTOBJIEHHUIO PACTBOPOB C
OIpeNEeNEHHON MacCOBOM JT0EN
pPacTBOPEHHOTO BEILIECTBA,
TUTAHUPOBATh U MPOBOJAUTH

-fpaKTU4eckas padbora
-YCTHBIH OIIPOC

-pelieHne NpakTHUKo-
OPHUEHTUPOBAHHBIX 33144

- pabora ¢ [lepuoanueckoit
CHCTEMOM XUMUYECKHUX
anemenToB /I. 1. MenneneeBa




XUMUYECKHE HKCIIEPUMEHTHI 10
pacrio3HaBaHUIO PACTBOPOB
IeJI0Yel ¥ KHCIOT C MOMOIIBIO
MHAUKATOPOB (JIaKMYyC,
denondTanenH, METUIOPAHK U
Apyrue).

2.3

Bopa. PactBopsl.
IToustue 00
OCHOBAaHUAX

Bubnnoreka
LHOK

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

*xapaKTepu30BaTh (OMHCHIBATD)
o0nue XUMUYSCKHE CBOMCTBA
BEIICCTB PA3IMYHBIX KIACCOB,
MOITBEPIK1ast OTIMCAHUE
pUMepaMHu MOJICKYIISIPHBIX
YpaBHEHUH COOTBETCTBYIONIUX
XUMHYECKUX pPEeaKIluii;
*HJITIOCTPUPOBATH B3aMMOCBSI3b
OCHOBHBIX XUMHYECKUX
MOHATUN ¥ TIPUMEHSATH 3TU
MOHATHUS MTPH OMTUCAHUHT
BEILECTB U UX NPEBpalICHUM;
*CJICIOBATh MPaBUIaAM
M0JIL30BAHU XMMHYECKOM
MOCyI0¥ ¥ 1a00paTOPHBIM
000py/I0BaHUEM, a TAKKE
npaBujIaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSIMU 110
BBHITIOJTHEHUIO Ta00PaTOPHBIX
XUMHYECKHX OIBITOB IO
MOJIYYEHHUIO i COOMPaHHIO
ra3000pa3HbIX BEIIECTB
(Bomopoia 1 KHCIOPOIa),

-TpaKTU4eckas padbora
-YCTHBIH OIIPOC
-TeMaTHU4eCKOe TECTHPOBAHUE
- pabora ¢ [lepuoanueckoit
CHCTEMOU XUMUYECKHX
anemenToB JI. 1. MenneneeBa
-KOHTpOJIbHAs paboTa




IIPUTOTOBJIEHUIO PACTBOPOB C
OIIpeNeNEHHOM MacCOBOM JOJIeH
PacTBOPEHHOTO BEUIECTBA,
IUTAHUPOBATh U MPOBOJAUTH
XUMHUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PaCTBOPOB
1eja04Yed ¥ KUCIOT C OMOUIbIO
MHIUKATOPOB (JTaKMYC,
dbenondTanenH, METUIOPAHK U

Apyrue).

2.4

OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX
COEIUHECHNI

12

bubnunoreka
LHOK

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

*xapaKTepu30BaTh (OMHUCHIBATD)
0o01IHe XUMAYECKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KIACCOB,
MOITBEPIK 1ast OTIMCAHUE
puMepamMu MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIHUX
XUMHYECKUX PEeaKIuii;
*WJLTIOCTPUPOBATH B3aMMOCBSI3b
OCHOBHBIX XUMHYECKUX
MOHATUN ¥ TIPUMEHSATH 3TU
MIOHATHUS MTPH ONTUCAHUHT
BEIICCTB U UX MMPEBPAIICHMIA;
*CJICJIOBATh MPaBUIaAM
[0JIL30BaHUA XUMHYECKOM
MOCy/0i U 1abOpaTOPHBIM
000pyI0BaHUEM, A TAKXKe
mpaBuiiaM oOpaiieHus ¢
BEIECTBAMH B COOTBETCTBUU C
HUHCTPYKIUSIMU TI0
BBHITIOTHEHHIO Ta00PaTOPHBIX

-TpaKTU4eckas paborta
-KOHTpOJIbHAs paboTa
-YCTHBIH OIIPOC

-penIeHne MpaKkTHKO-
OpUEHTHPOBAHHBIX 3a/1a4

- pabora ¢ [lepuoanueckoit
CHUCTEMOM XUMHYECKUX
anemenToB JI. 1. MenneneeBa




XUMHUYECKHX OIBITOB T10
MOJIyYEHHIO U COOMPaHHIO
ra3z000pa3HbIX BEIIECTB
(Bomopoia 1 KHCI0PO/Ia),
IPUTOTOBIICHUIO PACTBOPOB C
OIIpeNENEHHOM MacCOBOW OJIEH
PacTBOPEHHOTO BENIECTBA,
TUTAHUPOBATH U TIPOBOUTH
XUMHAYECKHE YKCTIEPUMEHTBI 110
pacro3HaBaHHIO PaCTBOPOB
IeI0Yel ¥ KHCIOT C MOMOIIBI0
WHIUKATOPOB (JTAKMYC,
dbenondTanenH, METUIOPAHK U

ApyTHe).

Hroro mo pazgeny 31

Pasznen 3. [lepuoauveckuii 3axon u [lepuoanyeckasi cucrema xumnyeckux 3j1eMeHToB . U. MenneneeBa. Ctpoenue arToMoB. XUMHYECKast

cBsI3b. OKHCINTENbHO-BOCCTAHOBUTEIbLHBIE pP€aknun

[Tepuoanyeckuii
3aKOH U
Ilepuonnueckas
31 cHcTeMa 7
XHMHYECKUX
snemenToB . U.
Menpeneena.

Crpoenue atoma

Bubnnoreka
1HOK

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

*paCKpBIBATh CMBICI
ITepuonnyeckoro 3akona /1. U.
Menneneena:
JIEMOHCTPHUPOBATH MOHUMAHKE
MIePUOUIECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHX
3JIEMEHTOB OT UX IOJO0KEHHUS B
Ilepnoanyeckoi cucreme,
3aKOHOB COXPaHEHHs MacChl
BEIICCTB, IOCTOSHCTBA
cocTaBa, aTOMHO--

-YCTHBIH ONPOC

-paboTa Cc TeMaTH4eCKUMHU
KapTOYKaMHU

-pabora ¢ [lepuoanueckoit
CHUCTEMOM XUMHYECKUX
anemenToB 1. 1. MenaeneeBa




MOJICKYJISIPHOTO YYCHUS,
3aKoHa ABOTaJIpo;
*OIUCHIBATh U
XapaKkTepH30BaTh TAOTHIHYIO
dopmy [lepuoanueckoit
CHCTEMbI XUMHYECKHX
DJIEMEHTOB: Pa3IN4aTh
MOHATHS «TJIaBHASI TOATPYIIA
(A-rpynna)» u «nododHast
noarpynna (b-rpymnmna)»,
MaJtble ¥ OOJIBIIHE TIEPHOIHI,
COOTHOCHUThL 0003HAUYCHHS,
KOTOPBIE UMEIOTCS B TaOIHUIIE
«lTepuoanueckas cucteMma
XHMHUYECKUX daeMmenToB 1. 1.
MeHnneneeBa» ¢ YUCIOBEIMUA
XapaKTEPUCTHUKAMH CTPOCHHSI
aTOMOB XUMHYECKHX
351eMeHTOB (COCTaB U 3apsij
szpa, olIiee 9nucio
3JICKTPOHOB M paclpeielicHue
UX I10 DJIEKTPOHHBIM CJIOSIM);

3.2

XuMH4IeCcKas CBA3b.
OKUCANTETBHO-
BOCCTAHOBHUTENLHBIC
peakuuu

10

Bubnnoreka
1HOK

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

*OIpeaesATh BaJICHTHOCTh
aTOMOB 3JIEMEHTOB B
OMHAPHBIX COEAUHEHHUSAX,
CTEIeHb OKHUCIIEHUS 2JIEMEHTOB
B OMHApHBIX COEANHEHHUSX,
HNPUHAAIEKHOCTh BEIECTB K
OIIPENEIEHHOMY KJIaccy
coeMHEeHHH o hopmyrnam,

-YCTHBIH OIpoC

-pabora ¢ [lepuoanueckoit
CHUCTEMOU XUMHUYECKHUX
snemenToB /I. 1. MenneneeBa
-pelIeHNEe PAKTUKO-
OPHEHTHPOBAHHBIX 33]1a4
-UTOTOBasi KOHTPOJIbHAs paboTa




BUJ XUMHUYECKOH CBSI3HU
(KOBaJICHTHAsI U MOHHAsI) B
HEOPraHUYECKUX
COCIMHCHUSX;

* iaccu(puuUpoBaTh
XUMUYECKHE IJICMEHTHI,
HEOPraHUYEeCKHe BEIIECTBA,
XAMUYECKHE peakiuu (mo
YUCITY U COCTaBYy
YYacTBYIOIUX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY
sbdexry);

* PUMEHSTH OCHOBHBIE
oIepanuu MbICITUTEIbHO U
eITCALHOCTH — aHAJIN3 U
CHHTE3, CPaBHCHHUE,
000011IeH1E, CHCTEMATH3ALIHIO,
KJ1acCcu(PUKaINIO, BBISBICHUC
MIPUYMHHO--CIICICTBEHHBIX
CBSI3€H — JUISI U3YUCHHSI
CBOWCTB BEIIECTB U
XUMUYECKHUX PEAKIINH,
€CTECTBEHHO-HAYUHbIE METO/IbI
MO3HaHKUA — HaOII0IEHHUE,
HU3MEpEeHue, MOJCIIUPOBAHUE,
9KCIEPUMEHT (peaabHbIi 1
MBICIIEHHBIN)

Hroro no pasaeny
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Bubnnoreka
1HOK




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

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68




9 KJIACC

KoaungecTBo 4yacosB D/IeKTPOHHbBIE CIHCOK HTOTrOBLIX Cnoco0 oneHkn
HaumenoBanmue
Ne Kontpoas Ipaktnue| (uudposbie) IIAHUPYEMBIX MTOTOBBIX
pa3enoB U TeM Bceer
n/n HBIE CKHe 06pa3OBaTeJﬂ)]—[ble PE3yJbTaToOB € IVIAHUPYEMBIX
NporpamMmmal 0
pa6oTbl  padoTHI pecypchl YKa3aHHeM 3TAMo0B UX pe3yJbTaToB
(¢popmupoBanus
Paspnen 1. BemecTBo 1 XMMHYECKHE peaKkIMu
* IPUMEHATH OCHOBHBIE -BXOJTHOM KOHTPOJIb
onepanuu MbICIUTEIbHON -YCTHBII OMPOC
JESTeTHHOCTH — aHAIN3 U -paboTa ¢
CUHTE3, CPaBHEHUE, MEPUOINIECKON
00o0menue, CHUCTEMOM XUMHYECKUX
CUCTEMATHU3AITHIO, anemenToB /I. 1.
BBISIBJICHUE TIPUYUHHO- MenneneeBa
CJIEICTBEHHBIX CBS3EH — JIst
U3Y4YCHUS CBONCTB BEIIECTB
[ToBTOpEHUE N U XUMUYECKUX PEAKLUH,
bu6mmoreka [JOK

1.1

yriayOjaeHue 3HaHu|
OCHOBHBIX pa3JieioB
Kypca 8 Kiacca

https://m.edsoo.ru/7f
412636

€CTECTBEHHO-HAay4YHbIE
METOAbI IO3HAHMS —
HAOJII0ICHHUE, U3MEPCHHE,
MO/JIETTUPOBaHUE,
9KCIEPUMEHT (peaabHbIi 1
MBICJICHHBIN )

* PaCKpbIBATh CMBICI
[Tepuoguueckoro 3akoHa /.
H. Menneneesa u
JIEMOHCTPUPOBATH €TO
MMOHUMAaHME: OMUCHIBATh U
XapakTepu30BaTh




TabauHy10 hopmy
Ileproanyeckoit cucTeMbl
XUMUYECKHUX JIEMEHTOB:
pa3nuvaTh HOHITHS
«rinaBHas moarpymnma (A-
IpyIIa)» u «mo0ouHas
noarpynna (b-rpymnma)»,
MaJible U OOJbIINE TIEPHOIBI,
COOTHOCHUTHL 0003HAUCHUS,
KOTOPBIE HMEIOTCS B
NepPUOINYECKON TabIuIe, ¢
YHCIIOBBIMH
XapaKTepUCTHKAMH
CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB
(coctaB u 3apsn sapa,
0011ee Y1CIIo AIEKTPOHOB U
pacnpezeneHue ux 1o
SIIEKTPOHHBIM CJIOSIM),
00BSACHATH 001IHE
3aKOHOMEPHOCTHU B
U3MEHEHUH CBOWCTB
9JIEMEHTOB M UX COCUHEHUN
B IIpeJIeNiax MalbIX
HNEPUOJIOB U TTaBHBIX
HNOATPYII C YUETOM
CTPOEHUSI UX aTOMOB;

1.2

OcCHOBHEIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKuit

bubnmorexa [JOK
https://m.edsoo.ru/7f
41a636

* BBIYUCIIATH
OTHOCHUTEIBHYIO
MOJIEKYIISIPHYIO U

-YCTHBIN OIPOC
-TEeMaTHU4ECKOe
TECTUPOBAHUE




MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO J0JII0
XUMHUYECKOTO JIEMEHTA 110
dbopmysie coenuHenus,
MacCOBYIO JOJII0 BEIECTBA
B PacTBOpE, IPOBOJAUTH
pacu€Thl 110 YPABHEHUIO
XUMHUYECKOUW peaKkini;

* IPOTHO3MPOBATH CBOWCTBA
BEIECTB B 3aBUCUMOCTHU OT
UX CTPOEHUS, BO3MOKHOCTH
NPOTEKAHMS XUMHUECKUX
NPEBPALICHUN B PA3TUYHBIX
YCIIOBUSIX;

. UCIIOJIb30BaTh
XUMHUYECKYI0 CUMBOJIUKY
JUTSL COCTaBJICHUsT (hopmyI
BEILIECTB U YPABHEHMI
XUMUYECKUX PEAKIUI

-paboTa ¢
NEPUOANYECKON
CHCTEMOU
XUMHUYECKUX
anemenToB Jl. U.
MenneneeBa

1.3

DIEKTPOTUTHYECKAST
JIACCOIMALINSL.
XHUMHUYECKHE PEaKIINK B
pacTBopax

bubnuoreka [IOK
https://m.edsoo.ru/7f
412636

- coOmoIaTh NpaBuiIa
TOJIB30BaHUSI XUMUYECKON
NOCYAI0H 1 1ab0opaTOPHBIM
00opyioBaHUEM, a TAKKE
npaBuiIa 0OpaIieHus ¢
BEI[ECTBAMHU B
COOTBETCTBUH C
MHCTPYKLHUSAMH IO
BBINOJIHEHU IO
1abopaTOPHBIX
XMMUYECKHUX OMBITOB T10

-KOHTpOJIbHAs paboTa
-YCTHBIN ONPOC
-TpaKTU4eckas padora
-pelieHne NpaKkTHKO-
OPHEHTUPOBAHHBIX
3a/1a4

-paboTa ¢
NEPUOINYECKON
CUCTEMOH
XUMHUYECKUX




HOJYYEHHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB
(amMmMHaka u yriaeKuciIoro
rasa);

* PacKpbIBaTh CYIIHOCTh
OKHUCJIUTENbHO-
BOCCTAaHOBUTCIIbHBIX
peakIuii MocpeaCTBOM
COCTAaBIICHUSI SJIEKTPOHHOTO
OanaHca 3TUX peaKIHii;

¢ COCTaBJIAThb YPaBHCHUSA
AIEKTPOIUTUYECKOM
JUCCOLMAINH KUCIIOT,
nienoveil U cojieil, MoIHBIE
U COKpaIlEHHbIE YPABHEHUS
peakIuii HOHHOTO OOMeHa,
YpaBHEHHS peaKIuii,
HOJATBEPKIAIOIIUX
CyILIIECTBOBaHHE
TeHETUYECKOI CBSI3U MEXTY
BEIIECTBAMHU Pa3IMYHBIX
KJIaCCOB;

. UCIOJIb30BaTh
XUMHYECKYI0 CUMBOJIUKY
Uil COCTaBIICHUSI POPMYI
BEIIECTB U ypaBHEHUI
XUMHUYECKUX peakiuit

anemenToB /I. W.
MenpaeneeBa

Hroro no pasaeny
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Pasznen 2. HemeTaJJIBI 1 X COTHHEHHU S




2.1

OO6mrast xapakTepHCTHKA
XUMUYECKAX DIIEMEHTOB
VIIA-tpynmsl. ["anorenst

bu6mmoreka [JOK
https://m.edsoo.ru/7f
412636

* cOOMOIaTh IpaBUIa
N0JIb30BAHUSI XUMHUYECKON
HocyA0i U 1abopaTOpHBIM
000pyI0BaHNEM, a TAKKE
npasuia oOpalieHus ¢
BEIIICCTBAMH B
COOTBETCTBHUH C
UHCTPYKITUSMU TI0
BBITIOJTHCHU O
1a00paTOPHBIX
XUMHYECKHX OIBITOB IO
HOJYYEHHUIO U COOMPaHUIO
ra3000pa3HBIX BEIIECTB
(amMmMHaka u yriaeKucioro
rasa);

* IPOBOJIUTDH PEAKIIHH,
HOJITBEPIKIAI0IINeE
KAueCTBEHHBIN COCTAB
pa3NUYHbIX BEIECTB:
pacrno3HaBaTh OMBITHHIM
nyTéM XJIopui-, OpomMun-,
HOJIH]I-, KapOOHaT-,
docdar-, cunukar-,
cynb(aT-, THAPOKCU-
HOHBI, KATHOHBI aMMOHHUS U
MOHBI U3yYEHHBIX
METaIOB,
NPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpax
HEOPraHUYECKUX BEIIECTB;

-pakTu4eckas padora
-YCTHBIH OIIPOC
-pelieHne NpakTUKO-
OPUEHTUPOBAHHbBIX
3aja4

-paboTa ¢
NEPHOINYECKON
CHUCTEMOH
XUMHUYECKUX
anemenToB JI. U.
Meupeneena




. UCIIOJIb30BaTh
XUMHUYECKYIO CUMBOJIUKY
JUIsL cocTaBlieHus: hopmyi
BEILECTB U YPAaBHEHUI
XUMHUYECKUX PEAKINI

2.2

OO6mrast xapakTepucTuka
XUMUYECKHUX IIIEMEHTOB
VIA-rpynmsl. Cepa u e€
COCIMHEHHUS

bu6mmoTreka [JOK
https://m.edsoo.ru/7f
412636

. KiaccuuuupoBaTh
XHUMUYECKHE DIIEMEHTHI,
HEOpraHW4YecKHe BEIIecTBa,
XUMHUUYECKHE peakiuu (mo
YHCITY ¥ COCTaBY
YYaCTBYIOIIUX B PEAKIHU
BEIIECTB, 10 TEINIOBOMY
3¢ deKTy, 10 U3MEHEHHIO
CTENEHEN OKUCIICHUS
XUMHUYECKHUX JJIEMEHTOB);
. XapaKTepu30BaTh
(ommmchIBaTh) 00MIKE 1
crienupuIecKue
XHUMUYECKHUE CBOWCTBA
IPOCTHIX M CIOMKHBIX
BEIIECTB, MOATBEPKIAS
OTMCaHKUEe PUMEpPaMU
MOJICKYJISIPHBIX U HOHHBIX
YpaBHEHU I
COOTBETCTBYIOLINX
XMMUYECKUX pEaKIHi;

. UCII0JIb30BaTh
XMMUYECKYI0 CUMBOJIUKY
JUISL cocTaBiieHus (GopMyl

-YCTHBIH OIIPOC
-paboTa ¢
TeMaTUYECKUMHU
KapTOYKaMHU
-paboTa ¢
NEePUOINYECKON
CHCTEMOU
XUMHUYIECKUX
anemenToB JI. U.
Meupeneena




BEILECTB U YPaBHECHUM
XUMUYECKUX PEAKLIUM

2.3

OO6mras xapakTepucTuka
XMUMHYECKUX 3JIEMEHTOB
VA-rpynnsl. A3or,
dhocdop u ux
COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f
412636

* coOnroaaTh nmpaBuiia
TIOJIb30BaHUSI XUMUICCKOM
Hocy0i U 1abopaTOpHBIM
000pyI0BaHNEM, a TAKIKE
npasuia oOpalieHus ¢
BEIICCTBAMH B
COOTBETCTBHUH C
UHCTPYKITUSMU TI0
BBITIOJTHCHU O
1a00paTOPHBIX
XUMHYECKHAX OIBITOB IO
HOJYYEHHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB
(aMMuaKa ¥ yrieKucioro
rasa);

* IPOBOJIUTH PEAKIIHH,
HOJTBEPIK QIO UE
Ka4eCTBEHHBII COCTaB
Pa3IUYHBIX BEIIECTB:
pacro3HaBaTh ONMBITHBIM
nyTéM XJIOpUI-, OpOMUI-,
HOJIH]I-, KapOOHAaT-,
docdar-, cunukar-,
cynb(aT-, THAPOKCU-
WOHBI, KATHOHBI aMMOHHUS 1
MOHBI U3yYEHHBIX
METaJlIOB,
NPUCYTCTBYIOLIUE B

-fpaKTU4eckas padora
-YCTHBIH OIIPOC
-pelieHne NpakTUKO-
OPUEHTUPOBAHHBIX
3aja4

-paboTa ¢
NEPHOINYECKON
CHUCTEMOM
XUMHYECKUX
anemenToB JI. U.
Meupeneena




BOJIHBIX pacTBOpax
HEOPraHMYECKHUX BEIIECTB;
. UCIIOJIb30BaTh
XUMHYECKYIO CUMBOJIUKY
JUIsL cocTaBlieHus: hopmyi
BEILECTB U YPAaBHEHUI
XUMHUYECKUX PEaKINi

24

OO6mras xapakTepucTuka
XMUMHYECKUX 3JIEMEHTOB
IVA-Tpynmel. Yriaepona u
KpPEMHUH U UX
COEIMHEHUS

bu6moreka [JOK
https://m.edsoo.ru/7f
412636

* coOMoaaTh MpaBuiia
TIOJTb30BaHUSI XUMUICCKOM
nocyaoi U 1abopaTopHBIM
000pyI0BaHNEM, A TAKKE
npasuia oOpalieHus ¢
BEIICCTBAMH B
COOTBETCTBHUH C
WHCTPYKIUSMH 110
BBITIOJIHEHU O
1ab0paTOPHBIX
XHUMUYECKHX OMBITOB TIO
TIOJIYYCHUIO 1 COOUPAHHIO
ra3000pa3HbIX BEIIECTB
(aMmMHaka 1 yriaeKuciIoro
rasa);

* IPOBOJIUTH PEAKIIHH,
TIOJITBEPIK IAIOTIIUE
Ka4eCTBEHHBII COCTaB
pa3NUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM
nyTéM XJIopui-, OpoMun-,
uoua-, KapooHart-,
docdar-, cunukar-,

-YCTHBIH OIIPOC
-TpaKTU4eckas padora
-KOHTpOJIbHas paboTa
-paboTa ¢
NEPUOINYECKON
CHUCTEMOM
XUMAYECKHX
anemenToB /I. .
Meupeneena




cynb(ar-, THAPOKCUI-
MOHBI, KATHOHBI aMMOHHUS U
MOHBI U3yYEHHBIX
METaJlIOB,
NPUCYTCTBYIOLHE B
BOJIHBIX PAacTBOPAX
HEOPraHN4ECKUX BELIECTB;
. UCII0JIb30BaTh
XUMHUYECKYH CUMBOJIUKY
JUIsl COCTaBIIEHUSI POpMYI
BELECTB U YPaBHEHUI
XUMUYECKNX PEeaKIUN

Hroro no pazneny

26

Pa3nen 3. MeTaJibl 1 UX COeAMHEHUS

3.1

OO0111e cBOMCTBA
METAIIIIOB

bubnuoreka [IOK
https://m.edsoo.ru/7f
412636

* KITacCUpUITUIPOBATh
XUMUYECKHE DIIEMCHTHI,
HEOpraHWYeCKHe BEIIeCTBa,
XUMHUYECKHE peakiuu (mo
YHCITY ¥ COCTaBY
YYaCTBYIOIIUX B PEAKIHU
BEIIECTB, 10 TEINIOBOMY
3¢ dekTy, Mo U3MEHEHHIO
CTETICHEH OKUCIICHHS
XUMHUYECKHX JJIEMEHTOB);
* XapaKTepU30BaTh
(omuceIBaTh) 0OIIKE U
cnenuduueckue
XHUMHYECKUE CBOICTBA
HPOCTBIX U CIOXKHBIX

-YCTHBIN ONPOC
-paboTa ¢
NEePUOANYECKON
CHCTEMOM
XUMHUYECKUX
anemenToB Jl. 1.
Meupeneena




BELIECTB, OATBEPKAASA
OIMCaHKuEe IPUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX
YpaBHECHHU I
COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIHii;

* HCTIOJIb30BATh
XUMHUYECKYI CUMBOJIUKY
JUIsl COCTaBIIEHUSI POpMYI
BEILECTB U YPAaBHEHUI
XUMHUYECKNX PEaKIUN

. ONPENEISTh
BAJICHTHOCTb U CTEIICHb
OKHCJIEHUS] XMMUYECKUX
JJIEMEHTOB B COCIMHEHUAX
Pa3IMYHOTO COCTaBa,
NPHUHAJIEKHOCTD BEIIECTB
K ONIPEAEIEHHOMY KIIACCY
CoeMHEeHHH 1o hopMyrnam,
BUJ| XUMUYECKOU CBA3H
(koBaseHTHasI, HOHHASI,
METalINYecKas) B
HEOPraHUYECKUX
COCIMHEHHUAX, 3aps/i HOHA
10 XUMHU4eckoil popmyie,
XapakTep cpelpl B BOJHBIX
pacTBOpax HEOPraHMYECKUX
COCIAMHEHUH, TUII
KPUCTAJUIMYECKON PEIIETKU
KOHKPETHOT'O BEIIECTBA




3.2

Baxueline MeTammisl U
AX COEOUHEHUS

16

bu6mmoreka [JOK
https://m.edsoo.ru/7f
412636

* cOOMOIaTh MIpaBUiIa
N0JIb30BAaHUSI XUMHUYECKON
nocya0i U 1abopaTOpHBIM
000pyI0BaHNEM, A TAKIKE
npasuia oOpalieHus ¢
BEIICCTBAMH B
COOTBETCTBHUH C
UHCTPYKITUSMU TI0
BBITIOJTHCHU O
1a00paTOPHBIX
XUMHYECKHX OIBITOB IO
HOJYYEHHUIO U COOMPaHUIO
ra3000pa3HBIX BEIIECTB
(aMmMHaka u yriaeKucioro
rasa);

* IPOBOJIUTDH PEAKIIHH,
HOJITBEPIKIAI0IINE
KAueCTBEHHBIN COCTAB
pa3NUYHbIX BEIIECTB:
pacrno3HaBaTh OMBITHHIM
nyTéM XJIopui-, OpoMun-,
HOJIH]I-, KapOOHaT-,
docdar-, cunukar-,
cynbaT-, THAPOKCU-
HOHBI, KATHOHBI aMMOHHUSA U
MOHBI U3yYEHHBIX
METaJIOB,
NPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpax
HEOPraHWYEeCKUX BEIIECTB;

-KOHTpOJIbHas paboTa
-pakTudeckas padora
-paboTa c
NEPUOINYECKON
CHUCTEMOM
XUMHUYECKUX
anemenToB JI. U.
MenneneeBa




* CII0JIb30BaTh
XUMHYECKYIO CUMBOJIUKY
JUIsL cocTaBlieHus1 hopmyi
BEILECTB U YPAaBHEHUI
XUMHUYECKUX PEAKIINI

Hroro no pazneny

20

Paznen 4. Xumusi u okpy:xamomas cpeaa

4.1

BeH_[eCTBa 1 MaTCpualibl
B )KM3HHU YCJIIOBCKa

bu6moreka [JOK
https://m.edsoo.ru/7f
412636

. WUTIOCTPUPOBATh
B3aHMOCBSI3b OCHOBHBIX
XUMUYECKUX TOHATHH U
NPUMEHSATD ATH HOHSATHS
IpU ONTMCAHUH BEUIECTB U
UX MPEBpaLICHUN;

. pacKpbIBaTh CMBICI
OCHOBHBIX XUMHYECKUX
HNOHATHN: XUMHUYECKUN
AIIEMEHT, aTOM, MOJIEKYIa,
MOH, KaTHOH, aHUOH,
IPOCTOE BELIECTBO,
CJI0’KHOE BEIECTBO,
BaJIEHTHOCTb,
AIEKTPOOTPULATETBHOCTb,
CTENEeHb OKUCIICHHUS,
XUMHUYECKas peakuus,
XUMHUYECKas CBSA3b,
TemnoBoi 3¢pdexr
peaKIuy, MOJb,
MOJISIPHBIN 00BEM,
pacTBOp, NEKTPOJIUTHI,

-YCTHBIH OIIPOC
-paboTa ¢
TEMATUYCCKUMU
KapTO4YKaMHu
-IOATOTOBKA
pedepaToB u
BBICTYIUUICHUH 110 TEME




HE3JIEKTPOIUTHI,
ANEKTPOIUTHYECKAS
JMCCOIIMALINS, PEaKIUU
MOHHOTO0 0OMEHa,
KaTaau3aTop, XMMUYECKOe
paBHOBecHe, 0OpaTHMBbIe
1 HeoOpaTuMble peakiuH,
OKHCITUTENbHO-
BOCCTAHOBUTEIIbHbIC
pEaKIyu, OKUCIIHUTED,
BOCCTAHOBUTEIIb,
OKHCJICHUE U
BOCCTaHOBJICHHE,

IO TPOTIHS,
aM(pOTEPHOCTb,
XUMUYECKast CBS3b
(koBasieHTHAs, HOHHAS,
MeTaTnIecKast),
KpUCTaJUTHYeCcKast
peméTka, KOppo3ust
METaJlIOB, CIUIABHI,
CKOPOCTh XUMUYECKOU
peaxiyu, mpeeabHo

JOTTYCTUMAs
koHueHtpanus [1JK
BelecTBa

Htoro mo pazueny 4

OBILIEE KOJIMYECTBO 68 4 7

YACOB IT1O ITPOI'PAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

- 'abpuensu O.C., Octpoymos U.I'., Cnaaxos C.A..Xumus. 8 knacc - M.,

Hpoda;

- I'a6puensu O.C. Xumusa 9 kinacc — M., IIpoda

METOANYECKHUE MATEPHUAJIBI VIS YAHUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bu6mnoreka [IOK

https://myschool.edu.ru/
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