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HHOACHUTEJIBHASA 3AIITMCKA

[TporpamMmMa o XMMHM Ha YpOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMs COCTABIEHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHMsS OCHOBHOH 00pa30BaTeIbHOM NpPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npeacraBieHHbx B @I'OC OO0, a Taxke Ha OCHOBE (hemepabHON
paboueil mporpaMMbl BOCHUTAHUS U C YYETOM KOHLEHIIMH IPEToAaBaHusl yuyeOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit deneparyu.

[IporpaMmma mo XuUMHUHM Ja€T MPEACTABICHUE O IENSIX, OOIIeH CTpaTreruu OOYy4YCHHS,
BOCIIUTAHHUS W pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU YYEeOHOrO IpeaMeTa, yCTaHABIUBACT
o0s13aTeNIbHOE MPEIMETHOE COJepKaHue, NMPelycMaTpUBaeT paclipelielIeHue ero 1o kjaccaM U
CTPYKTYpUPOBAHHE 1O pa3zieiaM U TeMaM IPOrpaMMbl 10 XUMHHU, ONPEAEIseT KOJIMYECTBEHHbIE
M KAyeCTBEHHBIC XapaKTEPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO IOCIEeI0BATEIbHOCTD
M3YYEHHS] XUMHUH C YUETOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, TOTUKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3MOKHOCTH IpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTebHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAK)KE TPEOOBAHM K pe3ylbTaTaM 00ydeHHs] XUMHUH
HAa YypOBHE Ieleld W3Yy4eHUs TMpeaMeTa H OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEIHHOMN
NESATEILHOCTH 00yUaroIIerocs o OCBOCHUIO Y4eOHOTO COACpKaHuUS.

3HaHUE XUMUH CIYXKHUT OCHOBOM JUIsl JOPMUPOBAHUS MUPOBO33PEHHs 00YUAIOLIErocs, ero
IIPEJCTAaBICHUNA O MAaTEpUAIILHOM €MHCTBE MHUpPa, BAXKHYIO POJIb UTPAOT POpMUPYEMbIEe XUMUEH
MIPEJCTABICHHUS O B3aMMOIIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMYU BEIIECTB B MPUPOJE, O MYTIX
pemieHust TI00ambHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTUSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTUYECKO, MUILEBON U 3KOIOrHYecKoi 0€30IacHOCTH, POOIIEM 3paBOOXPaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alliii BO3MOXKHOCTEH Il caMOpa3BUTHS W (OPMHPOBAHUS
KYJIBTYPBI JIMYHOCTH, €€ 001Iei 1 (yHKINOHATHHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUIEHUS U TBOPUECKUX CHOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  Y4eOHOM  JIeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX U
WCCIIEIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HH, TaKk W B
po¢eCCuOHAIBHON JEATETbHOCTH;

3HAaKOMHUT €O CIEeUU(UKON HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs1J1a HA €IMHCTBO MPUPO/IbI U YeNIOBEKa, SABJSETCS OTBETCTBEHHBIM 3TalloM B (hOpMUPOBaHUH
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaromuxcs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTeCTBEHHO-HAYYHBIM
3HaHUSM, K TPHPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrMYECKoe OOpa3oBaHHE
00yYaroIInXCsl.

Jlannble HampaBiieHHs B OOy4YEHHHM XUMHUU O0ECIEeYUBAIOTCS crielu(UKON coaepKaHHs
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TEeNarornyeckd aJanTHPOBaHHBIM OTpaKEHHEM
0a30B0Oif HAyKM XMMHHU Ha OTIPENIETIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIUMUCS CUCTEMBI MTEPBOHAYAIBHBIX TOHATHI XHUMHUHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHI OPraHUIeCKON XIUMHU.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona k e msyuenuro. ColepikaHue CKJIAAbIBACTCS M3 CHCTEMbl MOHSATHH O XHMHYECKOM
JJIEMEHTE ¥ BEIIECTBE W CHCTEMBl TOHSATHH O XUMHUYECKOW peakmuu. O0e STH CHUCTEMBI



CTPYKTYpHO OpraHM30BaHbl 110 MPHUHLMILY [OCIEI0BATENILHOIO Pa3BUTHs 3HAHMM HAa OCHOBE
TEOPETUUECKUX IPEICTABICHNUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /1. 1. Menaeneea kak OCHOBHOTO 3aKOHA XMMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 3JEKTPOIUTHUECKOM TMCCOLUAIIMY BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHUS PACCMAaTPUBAIOTCS HA OCHOBE SMIMPHUYECKH IOITYYEHHBIX M
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIBLHO OT OJHOTO YpPOBHS K JPYromy,
BBIMONIHASA (YHKIMKA OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U MOJIYyYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHUMHH CIIOCOOCTBYEeT (DOPMHUPOBAHMIO MPEACTABICHUS O
XUMHUYECKOM COCTaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOT'O OTHOILLIECHHS K HAYYHOMY 3HAHUIO M METOJIaM I03HaHUA B Hayke. M3yueHne xumun
MPOUCXOIUT C TMPHUBJICUYCHHEM 3HAHUH M3 paHee W3YYCHHBIX Yy4YEOHBIX NPEIMETOB:
«Okpyxaromui Mup», «bronorus. 57 knacce» u «dusuka. 7 Kaacey.

[Tpu n3yueHnn XUMHUH TPOUCXOTUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKOHN NEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KYJIbTYpbI. 3aJaya y4eOHOro IMpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTeMbl XUMHYECKHX 3HAHMA — Ba)KHEHIIMX (DAKTOB, MOHSATHUI, 3aKOHOB U TEOPETUUYECKHX
MIOJIOKEHHUH, JIOCTYIHBIX O0OOIIEHNH MHPOBO33PEHYECKOT0 XapakTepa, s3blKa HAyKH, B
MPHUOOLICHNN K HAYYHBIM METOJIaM ITO3HAHUS TPH U3YYCHUH BEIIECTB U XMMHUYECKHX PEaKIni, B
dbopMUpOBaHMM ¥ Pa3BUTUU I[IO3HABATENbHBIX YMEHUW M UX NPUMEHEHUH B YydeOHO-
MO03HABATENBHON U y4eOHO-UCCIIEe0BATEIbCKOM AeSITeTbHOCTH, OCBOCHUHU MPaBUil 0€30MacHOro
0OpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHMH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
puoOpenu Takue ey, Kak:

— (hopMupOBaHHE MHTEIIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIBbHOMY IPUHSATUIO DEIIEHUMN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJIeHHOCTh OOYYEHHUS Ha CHUCTeMaTHYecKoe NpuoOlIiieHue oOyyaromuxcs K
CaMOCTOSITEIbHOM ~ IMO3HABaTEJIbHOM  JEATENbHOCTH,  HAyYHbIM  METOJaM  IO3HaHuf,
(hOpMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX IPHOOPETEHHI0 OOYyYaroIUMUCS OINbITa
pa3HOOOpa3HON NesATeNTbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIJIFOUYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JESITEIbHOCTH;

— ¢opmupoBanue obmel GyHKIIMOHATBFHON U €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quciae YMEHHH OOBSACHATh M OLEHMBATH SBJICHUS OKPY)KAIOLIET0 MHpa, MCIONB3ys 3HAHUA U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XHMHH, TNPUMEHATh MX TMpPH peuleHud npolieM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESTEIBHOCTH;

— (opmMupoBaHue y 00yyaroumxcs r'yMaHUCTHUECKUX OTHOILIEHHUH, MOHUMAaHUs [IEHHOCTH
XUMHAYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH IIEJIeCOO0pa3HOT0 MOBEACHHS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbSl M OKpPYXKArOIIEW MPUPOIHON
Cpensl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIId U HAIIPaBICHHOCTH AaJbHEUIIEro 00yueHUs..



OO1miee 4nciio 4acoB, OTBEACHHBIX Uil M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusi, cocTaBisier 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJEIIIO).



COJEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIEe XHMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBEKa. XMMHS B CUCTEME HayK. lTema u
BemlecTBa. dusnueckre CBOMCTBAa BEHIECTB. ArperarHoe cocrosiuue BemiectB. [lonsitue o
METO/axX MO3HaHMs B XuMuu. UncTele BemecTBa U cMecu. CrocoObl pa3/ieneHus cMeceil.

ATOMBI M MOJIEKYNBI. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMMHYECKHUX JJIEMEHTOB.
IIpocTeie U c10KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumnueckass (¢opmyna. BaleHTHOCTb aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKoH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCHUTENbHASL aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 105151 XMMHUYECKOI0 2JIEMEHTA B COCIUHEHUH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
qucia CTPYKTYPHBIX €AMHUIL BelecTBa. Pacu€rel mo popmysaM XUMHUYECKUX COETUHEHUH.

dusnyeckue M XMMHUYECKHE SBICHMs. XUMUYECKas peakuus U €€ INPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanuss XUMHUECKUX peaKkInuit
(coenuHeHus, pa3IoKEeHHs, 3aMeIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW NOCYJIOH, MpaBuiIaMu paboOThl B jJabopaTopuu M NpUEMaMu
oOparieHuss ¢ ga00paTOpHBIM O0OpYIOBaHHWEM, M3Y4YE€HHUE U ONUCaHHE (U3UYECKUX CBOMCTB
00pa3IioB HEOPraHUICCKUX BEIECTB, HAOMIOACHHE (PU3MYeCKuX (TUIABJICHUE BOCKA, TasTHUE JIbJIa,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJEHCAUsl BOJbl) U XUMUYECKUX (TOpEHUE CBEYH,
[IPOKaJIMBAHUE MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBHE MeJla C KMCIOTON) SBJICHUM, HaOII01eHEe
U ONHUCaHME NPU3HAKOB TNPOTEKAHHUS XMMHUYECKHUX peakuuil (pas3jiokeHue caxapa,
B3aMMO/ICIICTBIE CEPHON KHUCIIOTHI C XJIOpUAOM Oapus, pasznoxkeHue rujapokcuna meau (Il) npu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM conu menu (II), msydenme crocoOoB
pasfeneHus cMecell: C TOMOUIbI0 MarHura, (UIbTPOBAHUE, BbIMAPUBAHME, IUCTHIUIALNUA,
xpomarorpadus, TNpPOBEJEHHE OYHUCTKM TIOBAPEHHOW COJM, HAOMIOJACHHE M  OIMCAaHUEe
pe3yJIbTaTOB IMPOBEJEHUS OIbITAa, WILIIOCTPUPYIOIIETO0 3aKOH COXPAHEHHUs MaccChl, CO3JaHHE
MoOJIeJIel MOJIEKYI (IIIapOCTEePKHEBBIX).

Baskneiimue npeacraBuTe/] M HEOPraHUYECKUX BellecTB

Boznyx — cMech razos. CocraB Bo3ayxa. Kucinopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxxaenue kucioposa B mpupoje, Gpu3ndeckue U XUMHUYEeCKUe CBOMCTBA (peakIui FOpEeHus).
Oxcupgpl. Ilpumenenue xucnopoga. CrnocoObl MMONy4eHHsS KHUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoga B npupoae. O30H — auioTponHas MOAHQPHUKAIUSL
KHCII0pOAa.

TeroBoil 3dexT XuUMUUYECKOW peakIuh, TEPMOXUMHYECKHE YpaBHEHUs, HK30- U
SHAOTEPMHUUYECKNE pEaKIUHU. TOIUIMBO: Yroib M METaH. 3arpsA3HEHHE BO31yXa, YCUICHHE
MApHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — osnemeHT M mpocroe BemiecTBO. HaxokaeHue Boxopoaa B INpUPOJE,
¢bu3nueckre 1 XUMHUYECKHE CBOMCTBA, PUMEHEHHE, CIIOcOObI oiydyeHus. Kuciorsl u comu.

Monsipabiii 00bEM ra3oB. Pacy€rsl Mo XMMHUYECKUM ypaBHEHHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PactBopbel. Hackimennsie u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOopuMOCTh BemiecTB B Boje. MaccoBasi 10y BellecTBa B
pactBope. XuMuyeckue cBoiicTtBa Bojbl. OcHoBaHMs. Ponb pacTBOpOB B IpUpOJIE U B KU3HHU



yenoBeka. KpyroBopoTr Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus nHeopranudecknx coeauHenuid. Oxcuabl. Knaccudukamus OKCHUIOB:
coJyieoOpasyrolre (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpasyromue. HomeHnkiarypa
okcu10B. dU3nuecKkre 1 XMMUUYECKHE CBOMCTBAa OKCUIOB. [losyueHne okcuios.

OcnoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Howmenknarypa ocHoBanuii. @u3MYeCKHME M XUMHUYECKHE CBOWCTBAa OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus xkucnor. Homenknatypa kucinor. OU3nyuecKkue U XUMHUECKUE
cBoicTBa KUCIOT. Psin aktuBHOCcTH MetaiuioB H. H. bekerona. [lonydyenne kucnor.

Conu. Homenkiarypa coneil. @usndeckue M XMMUYECKUE cBoicTBa cosiei. [lomyuenue
coJei.

['eneTnyeckas CBsA3b MEXY KlaCCaMU HEOPraHUYECKUX COCAUHEHMM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNieHne CoJep>KaHusl KUCIopoia B BO3yXe, MOTyYeHue, coonupaHue,
pacrmo3HaBaHHe M HM3yUY€HHE CBOMCTB KHUCIOpOJa, HAOMIOJIEHHE B3aMMOICHCTBHS BEIIECTB C
KHMCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUS U MPEKpAllEeHUs TOpeHUs (1oxkapa), 03HAKOMIIEHHUE C
o0Opa3laMu OKCHJIOB M ONHMCAaHUE WX CBOWCTB, IOJyueHHE, COOMpaHWE, paclo3HaBaHHE U
M3Y4YEeHHE CBOWCTB Bojopoja (ropeHue), B3aumojeicTBue Boaopoda ¢ okcuaom menu (II)
(BO3MOKHO HCIOJIB30BaHUE BUACOMATEpUaAIOB), HaOM0IeHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, ucciaenoBaHuE OCOOEHHOCTEM pacTBOPEHHUS BELIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM [J0JIEHW PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOABI C MeTallaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIeJOBaHHEe 00pa3l0B HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJt0/IeHne U3MEHEHMsI OKPAcKH WHIMKAaTOPOB B PAacTBOpax KHUCIOT U IEJIoYell, W3ydyeHue
B3auMozeiicTBus okcuma meau (II) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C MeETajUIaMH,
peakuuii HEWTpalM3allid, IIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTaJljla IPyTuM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/a4 110 TeMe «BakHelmue
KJIACChl HEOPTAHUYECKUX COCUHEHUI».

IHepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siementos JI. M.
MenpeneeBa. CTpoenne aToMoB. XuMnueckas ¢Bsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKM KJIAcCU(PUKAIMKM XHMHYECKHUX djieMeHTOB. IloHsATHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIE€JOYHbIE U IIEI0YHO3EMENIbHbIE METaJIbl, TaJOreHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(pOTEpHbIE OKCUIBI U THIPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX diemeHToB J[. .
MenneneeBa. KopoTkonepuoanas u JumHHOmNepuonHas ¢opmbl [lepuoanyeckoit cuctembl
xumuueckux dnemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. PHU3HUECKUNA CMBICI
MOPSAIKOBOTO HOMEpa, HOMEPOB MEePHO/Ia U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX spaep. HM3oromsl. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UeK aTOMOB MepBhIX 20 XMMUYECKUX 31eMeHTOB [lepuonuueckoil cucteMsl
J. W. MenneneeBa. XapakTE€pUCTHKa XHMHUYECKOTO JJIEMEHTAa [0 €ro IOJOXKEHUIO B
[Tepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJlnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM U IIEPUOJIAM.



3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTUA HayKy U npakTuku. J[. M. Menzenees — y4€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (mossipHas u HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETbHOCTh XUMUUYECKHUX JIEMEHTOB. IOHHAas CBSI3b.

Crenenb  okucieHusi. OKHUCIUTEIBLHO-BOCCTAHOBUTENIbHBIE  peakuuu. [Iporeccsl
OKHUCJICHUS U BOCCTaHOBJICHUS. OKUCTUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumeHm:

U3YYCHHE OO0pa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THUAPOKCHIA
LMHKA C PacTBOpaMU KHCIOT M IIEJI0Yel, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMIHUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpEeHHE, PEaKIIUU Pa3IoKEHUs, COSIUHEHHUS).

Mesicnpedmemmuuoie casu

Peanuzanusi MeXIpeAMETHBIX CBA3€H MPU U3YYCHUH XUMHH B 8 KJacce OCYIIECTBIISICTCS
yepe3 UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK W TOHSATHH,
SIBJISIFOLIMXCSL CACTEMHBIMU J1J1s1 OT/ACJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHS: HAy4YHBIH (DaKT, THIOTE3a, TEOpHs, 3aKOH,
aHaJM3,  CHHTE3,  KIacCH(UKAIUsi,  IMEePUOJUIHOCTh,  HAONIOJIEHUE,  OKCICPHMEHT,
MOJIETIMPOBAaHKE, U3MEPEHUE, MOJEIb, SIBJICHHE.

®dusnka: Marepus, aroM, D>JEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIUJ, HN30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYINa, SJEKTPUUYECKUN 3apsl, BEUIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSIHME BEIEeCTBA, Ta3, (U3MYECKUE BEIMYMHBI, CIUHHIIBI U3MEPEHUs, KOCMOC, TJIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE TOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XUMHMYECKasi peaKIust

Ilepuonuueckuin 3akoH. llepuoamueckass cucrema xumuueckux a3nemeHtos J[. H.
MenneneeBa. CtTpoeHune aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX IMEPUOAOB, Kajus, KAJIbIHUS W UX COEAUHEHHWH B COOTBETCTBUHU C
MOJIOKEHUEM 3J1eMEHTOB B Ilepronueckoii cucreMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOM CBA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAIMYECKON PEMIETKH M BUJA XUMHUUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBa
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKHX COCIUHEHHM, TeHEeTHYeCKas
CBSI3b HEOPTaHWYECKUX BEIIECTB.

Knaccudukanus XuMUYEeCKHX pPEakui Mo pa3lIuYHbIM MpHU3HAKaM ([0 YHCITY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEMIOoBOMY 3(QeKTy, M0 H3MEHEHUIO CTeneHel
OKHCJICHUSI XUMHYECKUX JJIEMEHTOB, IO OOpaTHMOCTH, MO YYacCTHIO Karaiau3atopa). JK30- U
SHJOTEPMUUYECKHE PEAKITUU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitue o ckopocTn XxuMuyeckoil peakuuu. [lonsTue 006 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TETepOTreHHbIX peakuusx. [lonstue o
katanuze. [loHsiTHE O XWMHUYEeCKOM paBHOBecHMH. DaKTOphl, BIMSIOLIME HA CKOPOCTh
XUMHUYECKON PEAKITUN U TIOJIOKEHUE XHMHUIECKOTO PaBHOBECHSI.



OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEaKIUH, SJCKTPOHHBIA OajaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIEHHE YpPaBHEHUIN OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BAaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUUECKON IHUCCOLMALMU. DIEKTPOIUTHI U HEIEKTPOIuThl. KaTnoHsl,
aHUOHBI. MexaHM3M JAMCCOLMAllMM BELIECTB C pPA3IMYHBIMU BHJAAMHU XUMHUYECKOH CBS3H.
Crenenp auccounanuu. CuibHbIE U C1a0ble IEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcClIOBHsI IPOTEKAHUS peaklUil MOHHOro OOMEeHa, IOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NPEJCTaBICHUNA 00 DSJIEKTPOJIMTHYECKOW aucconuanuu. KadecTBeHHBIE pEeaKIMW Ha HOHBL.
[TonsiTue 0 TUAPOIN3E COJICH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEJISIMU KPUCTAJIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METAJIOB M HeMeTauioB (TpaduTa W aiMasa), CIOXKHBIX BEIIECTB (XJIOpUaa HATpus),
HCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XMMHMYECKOM pEeakUuu OT BO3JCHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MpoOLEcca AUCCOLHUALNU
KHMCIIOT, IIeJo4Yell MU cojedl (BO3MOXKHO MCIIOJIb30BaHUE BUJEO MAaTEpUajoB), IMPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIUX NMPU3HAKK MPOTEKAHUs PEaKIfii MOHHOro oOMeHa (oOpa3oBaHme
ocajZka, BbIAEJIEHME ra3a, OO0pa3oBaHHE BObl), OIBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKIMi (FOpeHue, peaklUH pa3iokKeHUs, COEAMHEHUs),
pacrno3HaBaHHE€ HEOPraHMYECKHX BEILIECTB C IMOMOIIbIO KAaYECTBEHHBIX pEaKUUi Ha HOHBI,
pellIeHre IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl H HX COIMHECHUSA

OOmast xapakrtepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crereHd okucineHus. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TIaJOr€HOB.
XUMHUYEeCKHE CBOMCTBA Ha MpUMeEpe XJopa (B3aUMOJEHCTBUE C MeTallJlaMH, HeMeTallJlaMH,
mienioyamu).  XnopoBogopon. ConsHas KHCIOTa, XHWMHUYECKHE CBOICTBa, IIOJy4Y€HHE,
npuMeHeHue. JlelficTBre Xjopa U XJI0pOBOJOPO/ia Ha OpraHu3M 4esloBeKa. BaxHeimume xnopu bl
U UX HaXO0XJCHHUE B IIPUPOJIE.

OO6mass xapaxkrtepuctuka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3Myeckue CBOMCTBA MPOCTBHIX BELIECTB —
KHUCJIOPOAa M cepbl. AJUIOTPONHbIE MOTUGPUKAIIMKM KUCIOPO/ia U cepbl. XMMUYECKHE CBOMCTBA
cepol. CepoBomopoj, CTpoeHue, (U3MYECKHe W XUMHUYECKHe CBOMCTBA. OKCHUIIBI CEepbl Kak
MIPE/ICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3MUECKHe U XMMHUYECKHE CBOMCTBa
(oOmme Kak TMpencTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHUYECKHE pEaKIHH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO CIOcO0a MOJIY4YeHUsi CepHOM KHCHoThl. IlpumeHeHue
cepHOil kucioTel. Conu cepHON KMCIIOThI, KAUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUN B TMpupoae. XHUMHUECKOE 3arps3HEHHE OKpYyKarollehd cpeabl
COEMHEHUSIMH Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEOTBPAILEHMSL.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHM OKHCICHHA. A30T, paclpoCTpaHeHHE B MpHUpoJe, (U3NYecKue H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue u XMMUYEeCKHe
CBOICTBa, MoyueHue u npumeHeHne. Conu aMMOHMS, UX (HU3HUECKHE U XUMUYECKUE CBOICTBA,
npuMmeHeHrne. KadyecTBeHHass peakiusi Ha MOHbI aMMOHUA. A30THas KHUCJIOTa, €€ MOJy4YEHHE,
¢usnyeckue M XHMMHUYECKHE CBoiicTBa (0oOlIMe Kak NpeACTaBUTeNs Kiacca KUCIOT U
cneuupuyeckue). Mcrnonb3oBaHue HUTPATOB M coJie aMMOHHS B KayecTBE MUHEPAJIbHBIX
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ynobpenuit. XuMHuecKkoe 3arps3HEHUE OKPYXKAIOMICH Cpelbl COSAMHEHMSIMHA a30Ta (KUCIOTHBIC
TOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpornHbie MOAU(DUKALUH
docdopa, dpusznyeckne n xumuueckue cpoiicrea. Oxcua ¢ochopa (V) u dochopnas kuciora,
¢usnyeckue M XUMHMUYECKHE CBOilcTBa, monydeHue. lMcnonb3zoBaHue ¢ochaToB B KayecTBe
MUHEpAJIbHBIX YA0OpEHH.

OO6mas xapaktepucTuka 3jJeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE€ CTENCHU OKHCICHUs. YTIIEepoJ], alJIOTPONHbIE MOAU(UKALIMH, PACIPOCTPAHEHHUE B
npupoje, Gu3nuecKrue u XUMUYecKue cBoiicTBa. AncopOius. Kpyropoport yriepoaa B mpupo/e.
Oxcuapl yriaepona, ux (GpU3MYECKue ¥ XMMUYECKHE CBOWCTBA, JICHCTBHE HA KUBBIE OPraHU3MBI,
IOJIyYeHHE U IPUMEHEHHE. DKOJIOTHYecKre MpobiieMbl, CBsI3aHHbIE ¢ okcuaoM yriaepona (IV),
TUIOTe3a IN100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3(P@eKT. YroypHas KUCIOTa U €€
CONM, WX (PU3MUECKHUE M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U TIpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-moHbl. Mcmomb3oBanme  kapOoHaToB B OBITY, MEIUIIHMHE,
IIPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMSAX Yriepoja
(MeraH, 3TaH, S3TWJIEH, AallETWIEH, 3TaHOJ, IJMLUEPHUH, YKCycHas Kuciora). I[lpupoaHbie
WCTOYHHUKH YTJIICBOJOPOJOB (yrojib, NPUPOAHBIA Ta3, He(Th), MPOAYKTHI HX IepepaboTKu
(6eH3uH), X POJIh B OBITY M IPOMBINIICHHOCTH. [[OHATHE O OMOJIOTUYECKH BaXKHBIX BEIICCTBAX:
&KHUpax, Oesikax, YrieBoJaXx — M HMX pOJIM B XU3HM 4eJoBeKka. MaTepualbHOE €JUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COECAMHEHUI.

Kpemuuii, ero ¢usndeckue W XUMHYECKHE CBOWCTBA, IOJIYYCHHE W IPHUMEHEHHE.
Coenunennss kpemHusi B mpupone. OOmmue mnpencraBneHus o0 okcune kpemuums (IV) u
KpeMHHEBOH kucnore. CHUIIMKAThl, MX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIUIEHHOCTU. Baxkneiimue
CTPOUTENIbHbIE MaTepHajbl: KEepPaMHUKa, CTEKJO, LEMEHT, OeToH, »esne300eToH. IIpobiemsl
0€301acHOT0 UCIOIb30BaHMSI CTPOUTEIBHBIX MAaTEPHATIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumMeHm:

u3yyeHHe o0pa3lloB HEOPraHMUYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MIPOBEJICHHE
KAueCTBEHHBIX peaklui Ha XJOPUI-HUOHBI U HAONIO/IEHNE NMPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxarlre (U3NYecKue U XUMUYECKHE CBONCTBA TajOr€HOB U UX COEIMHEHUH (BO3MOXHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHWE € OOpa3llaMu XJOPHUIOB (TalOreHuoB),
O3HAaKOMJIGHHE ¢ o0pasuamu ceppl M €€ COCIUHEHHUSAMHU (BO3MOXHO MCIIOJIb30BaHHE
BHJICOMATEpHAIOB), HAOMIOACHHE Tmporecca oOOyriMBaHUS  caxapa TOA  JIEHCTBHEM
KOHUEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3y4YeHUE XMMHUUYECKHUX CBOICTB Pa30aBIIEHHON CepHOM
KHMCIIOTHI, TIPOBEJCHUE KAaueCTBEHHOH peakiuu Ha cyiab(paT-MOH M HAOIIOJEHHME NpU3HaKa e
IPOTEKaHMs, O3HAKOMJIEHHE C (M3UYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M UX COEAMHEHHM
(BO3MOXKHO HCIIOJIb30BAaHME BUEOMATEpHAIOB), 00Opa3liaMu a30THBIX U (HocOpHBIX yr1oOpeHuH,
MoJIyueHue, coOupaHue, pacrno3HaBaHUE M H3y4YeHHE CBOMCTB aMMHaka, I[pPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHMS U ¢docpaT-uOH M H3yYEHHE TPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJECHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIBIO (BO3MOXHO
HCIIOJIb30BAHNE BMJIEOMATEPHAIIOB), M3yUYEHUE MOJEIEH KPUCTAIUIMUECKHUX PEIIETOK anmMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YITIEM M YCTPOICTBOM MPOTHBOrasa, mojyuyeHue, coOupaHue, pacro3HaBaHue
U M3y4eHHE CBOWCTB YIJIEKHMCJIOIO Ta3a, MpOBEJIeHHE KaueCTBEHHBIX peakluil Ha KapOoHAT M
CWIMKAaT-HOHbl W H3Y4YEHHME MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MPOAYKLHUEH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PELIeHHe 3KCIepUMEHTANbHBIX 3a/1a4y No TeMe «BaxHeimue
HEMETaJIJIbl U UX COEIMHEHUS.



MeTtajliibl M MX COCIMHEHUS

OO0mass xapakTepUCTUKA XHUMHUYECKHUX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHUU UX
nonoxeHus B [lepuoanueckoil cucteme xuMuueckux 3ineMeHToB . Y. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBA3b M METAUIMYECKas KpUCTaIMYecKas
peméTka. DJIEKTPOXUMUYECKUNM psAJl HalpshkeHUW MetamioB. duznueckne W XUMHYECKUE
cBoiicTBa MeTayuioB. OOmIMe crocoObl moydyeHus MetawioB. [IoHsATHE O KOPpO3MH METaIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, YyryH, JIOPATIOMUHUAN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[Ilenounbie MeTauIbL: MMONOKEHUE B [lepuoandeckoi cucreMe XuMHYECKUX 3JIEMEHTOB /JI.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJE€HHE B mnpupoje. OU3NYECKUE U XUMHUYECKHE
CBOIcTBa (Ha nmpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHui M KalbLMW: noJIoKeHue B llepuonmueckon
cucremMe xumuueckux anemeHToB [[. WM. MeHpneneeBa, CTpOEHHME MX aTOMOB, HAXOXICHUE B
npupoje. Gusnyeckne 1 XMMUYECKUE CBOMCTBA MarHusl M KaiblMs. BakHeiline coennHEeHUs
Kanblus (OKCHUIT, TUIPOKCUT, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEeHHUS.

AmomuHuii: nonoxxenue B Ilepumonnueckoil cucreme xumuyeckux snemeHtoB [l U.
MeHeneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Puznueckue U XMMUYECKHUE CBOMCTBA
anmoMuHMs. AM(OTEpHBIE CBONCTBA OKCHJIA M TUIPOKCUIA AlIFOMUHHUS.

Kenezo: mnonoxenue B Ilepuoamueckorn cucreme xumuueckux dnementoB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaxoxJeHue B npupoae. Ousznyeckue U XUMHUYECKUE CBOMCTBA
xenesza. Oxkcunpl, ruapokceunsl U conu sxkenesa (II) m xemesa (III), ux cocraB, cBoiicTBa u
IIOJIy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oO0pas3laMl METaUIoB U CIUIAaBOB, MX (U3MUECKUMU CBOMCTBaMH,
W3Y4YEHHE pe3yJbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIOJIb30BAaHHE BUIEOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBHUS OKCHA KaJbIUs U HATPHUS ¢ BOJIOM (BO3MOXKHO MCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, TpOIlEcca TOPEHHs XKele3a B
KHCIIOposie  (BO3MOXHO  MCIOJb30BAaHUE  BHUJEOMATEpPHANIOB), TMPU3HAKOB  IPOTEKAHUSA
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbIIMs, aTFOMUHUS, IIMHKA, xkene3a (II) u xemesa
(ITI), memu (1), HaGmroeHHe U OMHUCAHME MPOIIECCOB OKPAIIMBAHUS MJIAMEHH HOHAMHU HATpUs,
Kalusl U Kaiblus (BO3MOXKHO HMCIOJIb30BaHUE BUIAEOMATEPHUAJIOB), UCCIeI0BaHUE aM(OTEPHBIX
CBOWCTB TUJIPOKCHIA aJTIOMUHHS U TUAPOKCUIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTailIbl U UX COCTMHEHUSI.

XuMuo 4 OKpY:KaK0LIas cpeaa

BemecrtBa 1 mareprainsl B OBCEIHEBHOW KU3HU 4YEJIOBEKA. be30macHOe HCIOIb30BAHKE
BEIIECTB M XWUMHUYECKUX peakiuii B ObITy. [lepBas moMomIb MPU XUMHUYECKUX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEeHHE OKpYKarollel cpefbl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
Benlects, nanee — [1JIK). Ponb xumMuu B pemieHnu 3K0J0THYecKUX MpooieM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IoB MaTepUasoB (CTEKIIO, CIIJIaBbl METAIIJIOB, TOJIMMEPHbBIE MaTEPUAIbI).

Meoswcnpeomemmbwie cea3u

Peanuzanus MexXnpeIMeTHBIX CBS3€H IPHU M3YYEHMHM XMMHH B 9 Kiacce OCYyIEeCTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK W TOHSATH,
SIBJISIFOIUXCSL CHCTEMHBIMU JUISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.
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OOme ecTecTBEHHO-HAy4HbIE IOHSTHSA: HAy4HbIM (pakT, TUIoTe3a, 3aKOH, TEOPHUS,
aHanM3,  CHHTE3,  Kiaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MO/JICIIMPOBAaHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA YPQPEKT, TEXHOTIOTHSI, MATEPHAIIBI.

dwusmuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIBI,
palMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKHH 3apsl, MNPOBOJHHUKH, MOJIYHPOBOJHHKH,
JMJIEKTPUKY, (OTORIIEMEHT, BEIIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSHUE BELIECTBa, ras,
pacTBOp, pacTBOPHUMOCTb, KPHCTAJUIMYECKAs pEHIETKa, CIUIaBbl, (U3MYECKHE BEIWYHHBI,
€IMHUIIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CoHIIE.

Buonorus: ¢ortocunres, neixanue, Ouocdepa, IKOCUCTEMA, MUHEpPAIbHBIE YIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIC IOPOJBI, ITOJIE3HBIC
HCKOIIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS MPOrpaMMBbl OCHOBHOTO OOIEro oOpa3oBaHUS
JOCTHUTAIOTCS B XOZIe O0YYEHHUsI XMMHUU B €IMHCTBE YU€OHON M BOCTIUTATEILHON JESITEIHLHOCTH B
COOTBETCTBUM €  TPAJAMLHAOHHBIMU POCCHUMCKMMM  COLMOKYJIBTYPHBIMM UM  JyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMM, IPUHATBIMU B OOLIECTBE NMpaBWJIaMU U HOPMAMHU IOBEACHUS U
CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALUU 00YYarOLIIXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPAXAlOT TI'OTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPMEHTAlUN M PACIIMPEHHUE OIbITa IEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) IaTpMOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY M HAyYHOMY
HaclleInl0, MOHMMAaHMs 3HAYEHHUS XMMHUYECKOH HayKd B KM3HM COBPEMEHHOTO OOILEeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(OpMAIUei 0 MepeaOBhIX TOCTHIKECHUSAX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOIWCTBE
MUpa U 00IIEeCTBa;

2)rpaJaaHCKOr0 BOCIIUTAHMS

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00I1IECTBEHHO II0JIE3HOH,
y4eOHOMCCIIEeI0BATENbCKOM, TBOPYECKOW U JIPYTMX BHJAX JESATEIbHOCTH, T'OTOBHOCTU K
pa3Ho00pa3HOi COBMECTHOM AEATEIBHOCTH MIPH BHIMIOJIHEHUH YI€OHBIX, TO3HABATEIBHBIX 33/1ad,
BBIMIOJIHEHUH XMMHUYECKHX OSKCIIEPUMEHTOB, CO3AaHWU YYEOHBIX NPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B Tpoliecce 3TOW y4yeOHOH esTeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE M IOCTYNKM CBOMX TOBapHILEH C TMO3MLIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOI'0 NIO3HAHMSA !

MHUPOBO33PEHUYECKUE  NPEJACTaBICHHUS O  BEIIECTBE M  XMMHMUYECKOH  peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTaBISAIOLIME OCHOBY JUIS
MOHMMaHMUsI  CYIIHOCTM HAayyHOW KapTUHBl MHUpA, TMpeJICTaBleHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBS35AX YEJIOBEKa ¢ MPUPOJIHON cpenoil, o ponu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEIIHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIy4YEHHE HOBBIX 3HAaHUN IO XUMHH,
HeoO0XoAuMBIe [UId OOBACHEHMs HaONI0aeMbIX IPOLIECCOB U SIBJICHHUM, I03HABaTEIbHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYNbTYpPbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITENIbHON padOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOH, NOCTYHMHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYyYeHHIO M MO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW W HMCCIIEIOBATEIbCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMHPOBAHUA KYJIbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTU JKM3HH, OTBETCTBEHHOIO OTHOUIEHHSI K CBOEMY 3J0POBbIO,
YCTAaHOBKHM Ha 3J0pOBBI 00pa3 >KM3HU, OCO3HAHUE IIOCIEICTBUN U HENPUATHE BPEIHBIX
MpUBBIYEK (YMOTPeOJIEHUsS aJKOToJis, HAPKOTHUKOB, KYpEeHMs), HEOOXOAUMOCTH COOIIOICHUS
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npaBui 0€30MacHOCTH MpHU OOpalleHHH C XUMHUYECKUMH BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5)TpyA0BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUEHHUIO MPOPECCHI U TPYAa Pa3InIHOrO POJia, YBAKCHHE K
TPyLy W pe3yiabTaTaM TPYAOBOWU JESATEIBHOCTH, B TOM 4YHUCJIE Ha OCHOBE NPUMEHEHUS
MpeJIMETHBIX 3HAaHWM 1O XUMHUHU, OCO3HAHHBIM BHIOOP MHIWBUIYAJTBLHOM TpPaeKTOpUU
MPOJOJKEHHsT O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHON NMpOo(heCCUOHATBHONU NIEeATEIHHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B TPO(HECCHOHATILHOM Cpelie;

6)9IK0JIOrMYEeCKOIr0 BOCIIUTAHUS:

9KOJIOTHYECKH 11e1ecO00pa3HOe OTHOUICHHE K MPHUPO/Ie KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOr0 U 0€30macHOro odpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DH3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS PaBUJI OE30MacCHOT0 MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke€ B CUTYyalLUAX, YIPOXKAIOLIUX 3JOPOBbIO U JKU3HU JIIOJCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJIy4aeMble MPU HM3YUYCHUU XUMHUH, Uil PEIICHHS
3a7a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPEIOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbl, OCO3HAHUS TNI0OATBLHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel MX pelieHus
MIOCPEICTBOM METOJOB XMMHUH, FKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTbCS UM B
ITI03HABATEJIbHONW, KOMMYHUKAaTUBHON M COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMETHBIX Pe3YJIbTAaTOB BBIACISIOT 3HAYMMbIE 7S (OPMUPOBAHUS
MHPOBO33pEHHUs OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUN, TUNOTEe3a, (aKT, cUCTeMa,
MPOIIECC, IKCIEPUMEHT U JIPYToe€.), KOTOPHIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
MpeAMETaxX M MO3BOJISIIOT Ha OCHOBE 3HAHHUM U3 3TUX MPEAMETOB (POPMHUPOBATH MPECTABICHUE O
[[EJIOCTHOM HAy4YHOW KapTHHE MHpa, U YHHBEpcajdbHbIe yuyeOHbIE NEeHCTBUs (TIO3HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYIATHBHBIE), KOTOpble o0OecnedrnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO U OCYIIECTBIICHUIO YU€OHON JESITENbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHUSI HCHOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOEHUU 3HAHUM:
pacKpbIBaTh CMBICI XMMHUYECKMX TIOHATHH (BBIIEIATH WX XapakTEepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMH MOHSITHIMH), UCTIOJIBb30BaTh MOHATHUS I OOBSICHEHUS
OTHENbHBIX (DAKTOB W SBJICHUW, BHIOMpPATh OCHOBAHUS W KPUTEPUH IJIs1 Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKHUX PEAKIUH, YCTAaHABIMBATh IPUUYMHHO-CIIEICTBEHHBIE CBS3H
MeXIy 00BEKTaMU U3YYEHHUS, CTPOUTH JTOTHUECKHUE PacCyX AeHUs (MHIYyKTUBHbBIC, ACTyKTUBHEIE,
10 aHAJIOTHH ), JIeJIaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE TPUMEHSATh B MPOIECCE TO3HAHUS MOHATUS (NIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XUMHUH, NPEOOpPa30OBHIBAThH IIHUPOKO
MPUMEHSIEMbIE B XUMHH MOJICTIbHBIC TPEJCTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ JJIEMEHTA),
xuMudeckas (opmysia W ypaBHEHHE XHUMHYECKOM peakmuu — TpH pEHIeHuH Yy4eOHO-
MO3HABATENBHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX TPEJCTABICHUA BBISBISATH W
XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XHMHUYECKUX BEIIECTB H
XUMHUYECKHUX PEAKIIMH, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUYMHHO-CIECICTBEHHBIE CBSI3U U
MPOTHUBOPEYHS B U3yUaE€MBIX MPOIECCAX U SBICHHIX.

ba3zoBble ucciieq0BaTeIbCKHUE 1CHCTBUSA:
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YMEHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHl B KAaue€CTBE MHCTPYMEHTA IO3HAHUS, a
TaK)Ke B KauyeCTBE OCHOBBI JUI1 (OPMHUPOBAHUS THIIOTE3bl IO MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMUI;

IPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alUd U IPOBEICHUIO YYEHUYECKHX
HKCHEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOJA0M MPOIecca, CAaMOCTOSTENILHO MPOTHO3UPOBATH €T0
pe3yabTar, (opMyIMpoBaTh OOOOLIEHHS M BBIBOJBI 110 PE3yJbTaTaM IPOBEIAEHHOIO OIIBITA,
HCCIIEIOBaHMs, COCTAaBIJIATh OTYET O IIPOAETIaHHOM padorTe.

Pabora ¢ nndopmanmeii:

yMEHHUE BBIOUPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATh HH(DPOPMAITUIO PA3TUYHBIX BUOB
1 GOpM IpesICTaBICHHS, TOJIy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAY4HO-TIOMYJISIpHAs JTUTEpaTypa
XMMHUYECKOIO COZEp)KaHus, CIpaBOYHblE I0coOus, pecypchl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE MPUMEHATh PAa3IMYHbIe METO/IBI M 3aIPOCHI IPU MOUCKE B 0TOOpe HH(MOPMAIHU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIUMBIX JJIsl BBIIOJHEHHS YUEOHBIX U [TO3HABATENIbHBIX 3a/1a4
OIpeNIeIEHHOr0 THUIA, MPHOOpPETeHUEe OIbITa B 00JACTH HCIOJIb30BaHUSA HHGPOPMALMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJOIMM, OBJaJIeHHE KYJIbTYpPOH aKTUBHOI'O MCIOJIb30BAHUS Pa3IMYHBIX
IIOMCKOBBIX CHUCTEM, CAMOCTOSTEIbHO BBIOMpaTh ONTHMAIbHYIO (OPMY MPEICTABICHUS
nHbOpMAMK W WLIIOCTPUPOBATH pEUIaeMble 3a7addl HECIOKHBIMHA CXEMaMH, JuarpamMMaMH,
npyrumu Gopmamu rpaduKu U UX KOMOUHAIUSMUY;

YMEHHE HCIOIb30BaTh W aHAIM3UPOBATh B Ipolecce yu4eOHOH M HMCCIeN0oBaTeIbCKOM
NesITeIbHOCTH HH(OPMALIHIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIoLIel IPUPOJHOMN Cpeibl.

KoMMyHHKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eiiCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WIKM) JUCKYCCHU) IO CYILECTBY
oOcyxxnaemMol TeMmbl, (OPMYIHpPOBaTb CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHMSI IPEACTABIIATE MTOJIyYEHHBIE PE3YJIbTAThI I03HABATEIbHON JEATEIBHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAUI0 pe3yJlbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO
JKCIepUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO HMCCIEIOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHUsl y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABaTEIbHOH U
HCCIIEIOBATENbCKON JIEATEIbHOCTH MPU PELICHUM BO3HMKAIOIIMX HpoOJieM Ha OCHOBE yuéTa
OoOIIMX HMHTEPECOB M COTJIACOBAHMS MO3UIMHI (0OCyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbHIE
LITYPMBI», KOOPAWHALMS COBMECTHBIX JEHCTBHM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauyecTBa
BBITIOTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHble yHUBepcaibHble YueOHbIe 1eiicCTBUA:

YMEHHE CAMOCTOSTEIbHO ONpPENENsITh eI AeSTENbHOCTH, JIaHUPOBATh, OCYILIECTBIATH,
KOHTPOJMPOBaTh M MNpPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO JESTEIbHOCTb, BBIOMPAThH
Haubonee HPQPEKTHUBHbIE CIOCOOBI pemeHHs y4eOHBIX UM IIO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEWCTBUM NpHU
BBITIOJTHEHUM 3aJJaHUM ¢ Y4ETOM TMOJYy4YeHHs HOBBIX 3HAHUM 00 HU3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLICHUBATh COOTBETCTBHE IOJYYEHHOIO pe3yjbTaTa 3asBJICHHON LIENH,
YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITPEIJIaraéMble B YCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIbTATDI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 110 OCBOEHHUIO O00S3aTENbHOIO COJEPIKaHUS,
YCTAQHOBJICHHOTO JaHHOW (QenepanbHOl pabodel mporpamMMoi, BBIIENSAIOT: OCBOCHHBIE
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OoOydJarolMMUCST HAYYHbIE 3HAHHUS, YMEHHS W CIOCOOBI JEHCTBUH, crernupudeckue s
npenMeTHo obnactu «XUMHS», BHUIBI ACITEILHOCTH MO TOMYYCHHIO HOBOTO 3HAHMS, €r0
WHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHbIE pPe3yibTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHSATHUH: aTOM, MOJIEKYJIa, XUMUYECKUN
AJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeChb (OJHOpOIHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCHUTENIbHAas aTOMHas M MOJIEKyJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas MO XHMHYECKOro
JJIeMEHTa B COCIMHEHHH, MOJISIPHBIH O0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTEIICHh OKHCIICHUS, XUMUYECKasl PeaKIus, Kiaccuukarms
peakLMii: peakliMy COeIMHEHUS], PEAKLIMK Pa3JI0KEHHUs, PEAKLUN 3aMEILIEHUs, PEaKI[U1
oOMeHa, K30- U SHIOTEPMHUYECKHUE peakliy, TeIIoBoi 3G (deKT peakiuuu, 1Ipo aToma,
JJICKTPOHHBIA CIIOH atoma, aroMHas OpOWTa b, PaAMyC aToMa, XMMHYECKas CBS3b,
MOJISIpPHAsE M HEMOJISIpHAsi KOBAJICHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi I0JIsI BEeIleCTBa (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUW WU TPUMEHSATH 3TH
MOHSATUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMysd BemIecTB U
YpaBHEHUN XUMUYECKUX PEAKIUM;

ONpENEATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUWHEHUAX, CTCICHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, IMPHUHAIJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COeIMHEHWH 10 (GOopMyinaM, BHJI XHWMHYECKOW CBS3H
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTaHUYECKUX COCIMHECHUSIX;

packpeiBaTh cmbica llepuoguueckoro 3akona JI. M. MeHaeneeBa: 1€EMOHCTPUPOBATH
MOHUMAaHWE TEPUOJANYECKOM 3aBHCHMOCTH CBOMCTB XHUMHYECKHUX JJIEMEHTOB OT HX
nonoxeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHUS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ileprogudeckoir cuCTEMBI
XUMHYECKHUX DJIEMEHTOB: pa3jHuaTh MOHATHUS «TJIaBHAs MoArpynmna (A-rpymma)» u
«mobounast moarpynna (b-rpynma)», maneie u OoJblIME TEPUOIBI, COOTHOCHUTH
0003HaueHus1, KOTopble uMetoTcs B Tabiuie «llepuogndeckas cucteMa XHMHUYECKHUX
sanemeHToB [[. 1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB MW 3apsia sapa, oOOIIee YHCIO DJICKTPOHOB H
pacnpenesneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KIIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMUIECKHE
peakuu (10 YKCIYy M COCTaBy Yy4YacTBYIONIMX B PEAKIIMU BEMIECTB, MO TEIIOBOMY
sdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TMYHBIX
KJIaCCOB, MOATBEpP)KJas  ONUCAHUE TMpPUMEpaMU  MOJIEKYJISAPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIMiA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALICHUHN B Pa3IUYHBIX YCIOBUSX;
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BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISPHYIO MacChl BEII[ECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 10 (hopMyJie COSMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIlnm;

NPUMEHSATh OCHOBHBIC OIEPAIIMHA MBICIUTEIBHON NEATEIILHOCTH — aHajlW3 M CHHTES3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMATU3AIUI0, KIACCH(HUKAINIO, BBISIBICHUE MPHUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — Il M3YYEHHS] CBOMCTB BEUIECTB U XMMHUYECKHUX DPEaKIIMM,
€CTeCTBEHHO-HAyYHbIC ~ METOJbl  IO3HaHWA —  HAOJIOJICHWE,  HM3MEpCHHE,
MOJICIIMPOBAHKE, IKCTIEPUMEHT (peasbHBIA M MBICIICHHBIH );

CJIeZIOBaTh NpaBWJIaM IIOJIb30BaHUS XMMHUYECKOH TIOCYIOW ©  J1abOpaTOpHBIM
00OpyIOBaHUEM, a TaKXKe NpaBUIaM OOpAIleHHUs] C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO TOTYYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BeHIECTB (BOAOpOAA W KHUCIOPOJA), MPUTOTOBICHHIO
pacTBOPOB C ONpeACIEHHON MacCOBOM J0JIel pacCTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH
U TIPOBOJUTHh XMMHYECKHE SKCIIEPUMEHTBI IO PACIIO3HABAHHUIO PACTBOPOB IICIOYCH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JTakMyC, (peHON(TAICHH, METUIIOPAHXK U JPYTHE).

K konny oOyueHus B 9 kiacce mpeIMeTHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Y O0YUAIOLIMXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTUNA: XMMHUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILLECTBO, CI0KHOE BELIECTBO, BAJICHTHOCT,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas pPEaKUus, XUMHUYECKas
CBSI3b, TEIUIOBOW 3()(eKT peakiuu, MOJb, MOJISIPHBIN 00BEM, PacTBOpP, IJINEKTPOIIHTEHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHYECKOe paBHOBECHE, OOpaTUMble W HEOOpaTUMBIE pEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKLUH,  OKHUCIHUTENb,  BOCCTAHOBUTEINb,
OKHCJICHHE M BOCCTaHOBJICHHE, aJJIOTPONHs, amM(pOTEpHOCTb, XHWMHUYECKas CBS3b
(koBaJIeHTHasl, MOHHAs, MeETa/NIMYecKas), KpUCTAIJIMYecKas pemeérka, KOppo3us
METaJVIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOM pEAKUUHU, MNPEIeIbHO JTOMYyCTUMAs
koHueHntpauus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATUA U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

UCIIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBieHHs (OopMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNeNsATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAIEKHOCTh BEUIECTB K ONPEICIEHHOMY
KJIACCY COENMHEHHH 1o ¢dopMmyrnam, BUJ XUMHUYECKOW CBSI3HM (KOBaJICHTHAs, MOHHAS,
MeTaJuInuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsj HOHAa MO0 XMMHYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUWH, TUII
KPUCTAJUIMYECKON peMIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIch llepuoaunyeckoro 3akoHa [[. M. MenneneeBa u JeMOHCTPUPOBATH
€ro MoHUMaHHe: ONHUCHIBaTh M XapakTepu3oBaTh TabauunHyto popmy [lepuonnyeckoit
CUCTEMbl XMMHYECKHMX OJJIEMEHTOB: pa3iMuyaTh MHOHATHUSA «TJlaBHas mnoarpymnmna (A-
rpynna)» u «mobounas moarpymma (b-rpynma)», maneie u Ooibliue TEPUOJIBI,
COOTHOCHTHb 0003HAu€HUs, KOTOpblE HMEIOTCS B NEPUOJUYECKOM Tabmuie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj siipa, 001ee YHCiIo AIEKTPOHOB U PACIpeIeTICHUE UX 110 JIEKTPOHHBIM CIIOSIM),
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OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IIpelienax MalbIX IEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUUYECKUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIeCTBA, XUMHUYECKHE
peakiuu (IO YHUCIy W COCTaBy YYacTBYIOUIMX B pPEaKUMUU BEIIECTB, MO TEILIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMUYECKHE CBONCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUII;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOUUALMU KUCIIOT, WIEI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKlMii HOHHOrO OOMEHa, YpaBHEHUS PeaKIIUid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BEIIEeCTBAMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKuil;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
IPOTEKaHUsl XMMUUYECKUX MPEBPAIEHUI B Pa3INUHBIX YCIOBUSAX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISPHYIO MacChl BEI[ECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMylie COSAMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

coOnrofaTh MmpaBuja TMOJb30BAHUS XMMHUYECKOM TOCynoil u  J1abopaTOpPHBIM
00OpyIOBaHMEM, a TaKXKe IMpaBHia OOpAIICHUS C BEUIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSAMU 1O BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB IO MOJYyYEHHUIO
U COOMpPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKHUCIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKIAAIOIINE KaUeCTBEHHBIN COCTAaB Pa3IMUHBIX BEIECTB:
pacrio3HaBaTh OINBITHBIM IyTEM XJIOpUI-, OpoMMI-, MOaUIA-, KapOoHat-, (ocdart-,
CHJIMKAT-, cynb(paT-, THIPOKCUI-UOHBI, KAaTHOHBI aMMOHHMS M HOHBl H3YyYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHON AEATEIbHOCTH — aHAJIW3 U CUHTES,
CpaBHEHME, 0000IlEeHNEe, CUCTEMATHU3AllMI0, BBISIBICHHWE NPUYMHHO-CIIECICTBEHHBIX
CBA3€M — JUId M3Yy4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKHX PEAKLUH, €CTECTBEHHO-
Hay4yHble METOAbl [O3HAaHMS — HaOJIOJeHHe, W3MEpPEeHHEe, MOJIEIUPOBaHUE,
HKCIEPUMEHT (peanbHbIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KosmmuecTBo yacos DJIEKTPOHHbBIE (uudposbie)
HanmeHoBaHUe pa3/iesioB U TeM MPOrPaMMBbI
n/n Bcero KouTtponbHbie padoThl IIpakTH4eckue padoTbI 00pasoBaTeJbHbIE PeCcypChl
Pazgen 1.IlepBonayajbHble XUMHYECKHE NOHATUS
11 XuMusi — BaKkHasi 00J1aCTh €CTECTBO3HAHUS U 5 2 bubnuoreka T1IOK
' MPAKTUYECKOM AEATENLHOCTH YEI0BEKA https://m.edsoo.ru/7f41837c
bubnuoreka 1HOK
12 B 15 1
CLLICCTBA H XHMIFICCKIE peaKty https://m.edso00.ru/7f41837¢
HWtoro mo pasueny 20
Pa3nes 2.Baxcneiinme npeacTaBuTe/ii HEOPraHUYeCKUX BeleCTB
bubnuoreka 1HOK
2.1 B .K it 0 6
O3HyX. KHCIOPOA. TIOHATHE 0b OKCHAAX https://m.edso00.ru/7f41837¢
bubnuoreka 1IOK
2.2 B LI 1
onopoz. [ToHsaTre 0 KUCI0TaX U CONISIX 8 https://m.edso0.ru/7f41837¢
bubnuoreka 1HOK
2.3 Bopa. PactBopsr. [ToHsATHE 006 OCHOBaHHAX 5 1 1 https://m.eds00.ru/7f41837¢
24 OcCHOBHBIE KJTacChl HEOPraHMIECKIX 1 1 1 Bubnmorexa HOK
’ COEIMHEHHH https://m.edsoo.ru/7f41837¢c
Hroro mo pazaeny 30

Pazgen 3.Ilepuoauueckuii 3akon u Ilepuoamyeckas

BOCCTAaHOBUTEC/IbHBIC PEaKIIUU

CHCTEMA XMUMHYECCKHUX

aementoB JI. U. MenneneeBa. Ctpoenne aToMoB. XuMHuyeckasi CBsi3b. OKHCIUTENBHO-

it [lepuoguueckuii 3akoH U Hepnonn;ecm;ll , Eubmiorexa LIOK
. K . .
CHCTEMa XHMHYCCKHX  3JIEMEHTOB https://m.eds00.ru/7f41837¢
MenneneeBa. CTpoeHne aToma
32 XuMugeckas CBSI3b. OKHCITUTEITBEHO- 8 2 bubnuoteka LIOK
' BOCCTAHOBHTEIIbHBIE PEAKIHU https://m.edso0.ru/7f41837¢c
W 15 Bubnmorexa HOK
TOTO 10 pa3ze
pasAeiy https://m.edsoo.ru/7f41837c
bub. OK
PesepBHoe Bpemst 3 noamoTera =

https://m.edso0.ru/7f41837¢c
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9 KVIACC

Koan4yecTBO 4acoB

Ne HaunmenoBanue pasaeJioB " TeM DJieKTpoHHbIe (uHdpoBbIE)
KountpoibHble IIpakTnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pPecypchl
padoThl padoThI
Pa3znen 1.BemecTBo 1 XUMHYECKHe PeaKITH
11 [loBropenne  u  yrmyOneHue — 3HAHUH 5 1 Bubnmorexa HOK
' OCHOBHBIX Pa3/IelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bubnunoreka HOK
' peaxuuii https://m.edsoo.ru/7f41a636
DIEeKTPOIUTHICCKAS JIICCOIHAIINS. Bubnmorexa HOK
13 8 1 1
XHUMHYECKHE PEaKIUH B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Pa3nen 2.HemeTa/u1bl M UX COETHHEHHS
21 Oomas XapaKTepUCTHUKA XUMHUYECKHUX 4 1 Bubnunoreka HOK
' anemertoB VIIA-rpymmel. ["anoresst https://m.edsoo.ru/7f41a636
. g)(imz;l ) xai)/z}KATepHcha CeXI;MI/I‘ICCKIZ; . Eubmorexa 110K
' YICMEHTOB TPYymeL pa https://m.edsoo.ru/7f41a636
COeIMHEHHS
Obmas XapaKTePUCTHKA XUMUYECKUX
bubnuoreka LHOK
2.3 37eMeHTOB VA- . Azot, docho 7 1
VICMEHTOB TPYIIE! ™. ocop i mx https://m.edsoo.ru/7f41a636
COeIMHEHHS
2 OOmmas xa;;a\l;iepncmxa nyMqucmx . . , Eubmorexa 110K
. JNIEMEHTOB - TIBL. TIIepo u
. oy o https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COSTMHEHHS
Hroro mo pazaeny 25
Pa3nes 3.MeTa/luibl M UX COeANHEHUSI
N Bubnmoreka LHOK
31 Obmpme cBOHCTEa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka LHOK
3.2 BakHeine MeTalabl M HX COETMHEHHS 16 1 2 https://m.edso0.ru/7f41a636
Hroro no pazgeny 20

Paznen 4. Xumus u okpyzkampmas cpeia
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4.1 BeI]_[eCTBa 1 MaT€purajibl B )XU3HU Y€IIOBEKaA

3 Bbubnnoreka [HOK
https://m.edsoo.ru/7f41a636
HUTtoro mo pasneny 3
p 3 Bbubaunoreka LHOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KoanyecTBo yacoB Jara JJ1IeKTpOHHbIe HH(POBbIE
Tema ypoka Kontpoabusie | Ilpakruueckue o0pa3oBaTejbHbIe
/i Bcero U3yYeHUsI
paboThI padoThbI pecypcel
1 [Ipenmet xumuu. Posie XUMUU B KHU3HU YEIOBEKA. 1 Bubnnorexa HOK
Tena u BeniecTsa https://m.edsoo.ru/ff0d210c
2 [oHsATHE 0 METOIaX MO3HAHUS B XUMHUH 1 bubmorexa LIOK
° €0 MeToAax fosHa https://m.edsoo.ru/ff0d227e
II o 1 «IT
;| e s ) o e |
paTop P P https://m.edsoo.ru/ff0d23dc
1abopaToOpHBIM 000PYIOBAaHHEM
4 Uncrtele BemecTBa ¥ cMec. Crioco0b! pa3aeneHus 1 Bubnmorexa LOK
cmecei https://m.edsoo.ru/ff0d26ca
5 Ipaktudeckas padora Ne 2 «Pa3zmeneHue cmeceit 1 Bubnmoreka HOK
(Ha IpEMeEpe OYHUCTKH TIOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 buGmorexa LIOK
¥ https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHEe  JJIEMEHTBL.  3HAakH  (CHMBOJIBI) 1 Bubnmorexa LOK
XUMHYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [pocteie u cio € BEIIeCTBa 1 buGmorexa LIOK
POCTRIC H CHIONCHEIC BetecTs https://m.edsoo.ru/ff0d2a6c
9 A 1 bubnuoreka HOK
TOMHO-MOJICKYTUIpHOE yaeHHe https://m.edsoo.ru/ff0d2d50
10 3?;;:quK:ﬂOCT;ZH;TB§a BZ?I(;?:SOCTL Be;I(e)f/IToi 1 buGmiorexca LIOK
MYy https://m.edsoo.ru/ff0d2eae
XUMHYECKHX DJIEMEHTOB
1 OTtHocHTenpHas aToMHasi Macca. OTHOCHTEIbHAS 1 Bubnmoreka HOK
MOJIEKyJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBass [0J1i1 XMMHYECKOTO  DJIEMEHTa B 1 bubnroreka LHOK
COEeIMHEHUH https://m.edsoo.ru/ff0d350c
Bubaunoreka LHOK
13 Komnuectso Bemectsa. Mons. Mousipaas macca 1 https://m.edsoo.ru/ffod5230
14 Du3nYecKre U XUMUYECKUE IBJCHUSA. X UMHUCCKas 1 Bubaunoreka LHOK
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peakiys

https://m.edsoo.ru/ff0d37fa

HpI/I3HaKI/I " yCJIOBHUA IPOTCKAHUSA XUMHYECKUX

bubnuoreka [HOK

15
peakimii https://m.edsoo.ru/ff0d3a16
16 3aKoH COXpaHEHHUs] MacChl BeUIeCTB. X UMUUECKUE Bubnuoreka HOK
YypaBHEHHS https://m.edsoo.ru/ff0d3b88
17 BrerunciaeHuss KoJu4ecTBa, MacChl BEIISCTBa II0 Bbubanoreka LHOK
YPaBHEHMSIM XUMHUYECKHX PEAKINH https://m.edsoo.ru/ff0d5708
18 Knaccuduxarmst XUMHYECKUX peakuuit Bubnnorexa HOK
(coenuuenws1, pa3ioKeHuUs, 3aMEIIEHHUs], OOMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yu€HBIH-IHIUKIONEUCT. Bubnmorexa LOK
OG60011IeHIE U CHCTEMAaTH3aLUs 3HAHUH https://m.edsoo.ru/ff0d40c4
20 Konrtponshast padora Nel mo teme «BemectBa u Bubnmoreka HOK
XUMHYECKHE PEAKIIHI) https://m.edsoo.ru/ff0d4290
2 Bo3zgyx — cmech razoB. CocraB BoO3myXxa. Bubnmoreka HOK
Kucnopox — sieMeHT 1 npocrtoe BerecTBo. O30H https://m.edsoo.ru/ff0d448e
" Du3nYecKue U XMMHYECKHE CBOI/ICTBI‘EII Kncnopong EuGmiorexa 110K
(peakuun OKuCieHHs, ropenue). IloHsTHE O https://m.edso0.ru/ff0d4614
OKCHIaX
23 CriocoObI TOTydeHUsT KUCIOPOAa B Ta00paTOPHH U Bubnmoreka HOK
MIPOMBIIUIEHHOCTH. [IpuMeHeH e KHCIopoaa https://m.edsoo.ru/ff0d497a
T o o
M
P M ’ https://m.eds00.ru/ff0d4790
9HAOTEPMHUUYECKHX PEAKIIMIX
25 TommmBo (HedTh, yrome W MeraH). 3arpsi3HEHHE Bubnmoreka HOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuueckas padota Ne 3 o teme «IlomyueHne bubnuoreka LIOK
1 cOOMpaHKe KUCIIOPO/Ia, U3YUEHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — aneMeHT W mpocToe BEelecTBO. Bubmmnorexa LIOK
HaxosxeHue B iprpojie https://m.edsoo.ru/ff0d4dd0
28 ®dusnyeckre U XMMHUYECKHE CBOWMCTBA BOJOPOAA. bubnuoreka LHOK
[MpumeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 o € 0 KHCJIOTaX U CO. buGmioreica LIOK
HATHU HUCII0Tax " JITX
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOTyYeHHUST BOJOPO/Ia B 1a00paTopuu bubamorexa LIOK
i HopPoa patep https://m.eds00.ru/ff0d4dd0
31 Ipaktuueckas pabora Ne 4 no teme «IlomydeHne Bubnuorexa LIOK
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u CO6I/Ip3.HI/Ie BOAOpOAA, U3YYEHUEC €TI0 CBOWCTBY»

https://m.edsoo.ru/ff0d4f42

bubnuoreka [HOK

32 M i 00BE .3 A
OJUIDHRI OOREM Ta308. JAKOH APOTAIPO https://m.edsoo.ru/ff0d542e
B N
| DT o e
N Y v Bel https://m.edsoo.ru/ff0d55a0
00BEMY
B N
| T
KIJMM Ha OCHOBE 3aKOHA OOBEMHBIX OTHOLICHHI
peatt https://m.edsoo.ru/ff0d5708
razoB
35 o N bubnuoreka LHOK
M3MYECKUE ¥ XUMUYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [To e 00 aTopa; bubmorexa LOK
TaB OCHOBaHHMil. [IoHsTH HHAMKATOpax
e P https://m.edsoo.ru/ff0d59e2
B . H
% nemscumenne  pacraop.  Macconss o bumiotera - LIOK
it p PBL. A https://m.edsoo.ru/ff0d5b40
BEIL[ECTBA B PacTBOpE
I1 o Ne 5
38 «ﬁa';i:f;li’;m paa:TT:o 0B Dc omnpe Z?TéHHZe; : buGmiorexa LIOK
prroTe e p P pel https://m.edsoo.ru/ff0d5eba
MaccoBOH JI0Jiell paCTBOPEHHOTO BEIECTBA»
39 KontponbHas pabora Ne2 mo teme «Kucmopon. Bubnmorexa LOK
Bomopox. Boga» https://m.edsoo.ru/ff0d6342
40 OKCHIIBL: COCTaB, KJIacCU(HKAINSA, HOMEHKIIAaTypa buGmorexa LOK
ABE ’ L P https://m.edsoo.ru/ff0d664e
a1 [Tonyuenne U XuMHUYECKHE CBOMCTBA KUCIIOTHBIX, Bubnmoreka HOK
OCHOBHBIX U aM(pOTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHuS: COCTaB, KTacCUpHKAITHS, bubnuoreka LHOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 N . . Bubmmnorexa LIOK
OJIy4CHHE U XUMHYECKHE CBOMCTBA OCHOBAHMIH https:/m.edsoo.ru/ffod67ca
44 Kucnotsl: coctas, kiaaccudukal OMEHKJIaTypa buGmioreica LIoK
HCJIOTHI: TaB, KJI 501051 Hs1, HOMEHKJIAT
’ HH, P https://m.edsoo.ru/ffOdfee2
45 i N bubnroreka LHOK
OJIydEeHHE U XUMHYECKHE CBOWCTBA KHCIIOT https://m.edsoo.ru/ffOdfee?
46 Comu  (cpemHMe):  HOMEHKJATypa,  CIIOCOOBI Bubnnorexa LOK
MTOJTYYCHUSI, XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00ad9474
47 Ipaktmaeckas ~ pabora Ne 6.  Pemenue Bubmmorexa HOK
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https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

OKCHEPUMEHTAJIBHBLIX 3a/lad 10 TEME «OcHOBHBIE
KJIaCCbl HEOPTAHUYECKUX COCIMHCHUI

https://m.edso0.ru/00ad9b7c

48 I'enernueckas CBS3b MEXKIY KJ1accaM# Bubnmorexa HOK
HEOPraHMYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 0606 . Bbubanoreka LHOK
ODIICHHE H CHCTCMATHSAIIA SHAHIH https://m.edso0.ru/00ad9ch2
Kontponshas padora Ne3 mo teme "OcCHOBHBIE Bubnnorexa HOK
50 call
KJTACCHI HEOPTAHMIECKHUX COCTHHCHHUN https://m.edsoo.ru/00ad9ela
II
| e e b
’ 124 https://m.edsoo.ru/00ad9ffa
JNIEMEHTOB
52 [lepuoanueckuii 3akoH u Ilepuonnyeckas cucrema Bubnmorexa LOK
XUMHYeCKHX dieMenToB J[. Y. Menneneesa https://m.edsoo.ru/00ada52c
53 IMepuomst TIBI, TIO, TIBI buGmorexa LIOK
PUOHEL TPYTIIE, NOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. CocTaB aTOMHBIX SZED. Bubnmoreka HOK
W3oTors! https://m.edsoo.ru/00ada342
C 0
S | onevemon Tepuommccroii cuctewss 1 L. Bubmoresa _ LIOK
P C https://m.edsoo.ru/00adasbc
MenneneeBa
X
o apaKTepI/ICTI/IKia_I XI/IMI/I‘IGCKOI‘OV JJIEMEHTa ;o I;ro Eubmorexa LIOK
nosnoxxenuto B [lepuonnueckoii cucreme /. U.
pHOR https://m.edsoo.ru/00ada824
MenneneeBa
3 II
o Ha4yeHUe epnounq;[a;(l)ri/[ 3aKOHa ISt pa3BI/ITI/Ii[ Eubmorexa LIOK
Hayku u npaktuku. J{. V. MenneneeB — y4EHbIN
Y P s A ’ https://m.edsoo.ru/00ada96e
HeJaror U rpakKIaHiH
58 Pe3epBHbIil ypok. O000IIEeHNE U CHCTeMaTH3alus bubnmoteka LIOK
3HaHui / Beepoccuiickast mpoBepoyHast pabora https://m.edsoo.ru/00adb33c
K 0 Ne4 C
5 OHTpOJI)I;HaSI pabora no/ T;Me « T[iOCHI/IC Euborexa LIOK
aToma. XuUMHYECKas CBS3b) cepoccuiickas
P https://m.edsoo.ru/00adb436
MpoBepoYHas paboTa
60 DIIeKTPOOTPUIIATEIBHOCTh ATOMOB XHMHUYECKUX bubnmoteka LIOK
9JIEMEHTOB https://m.edsoo.ru/00adaab8
61 W Bubnuoreka HOK
HHasi XAMHYECKasl CBS3b
© eeias e https://m.edsoo.ru/00adac34
62 KoBanenrtHas nomnspHas XuMU4ecKas CBs3b Bubmmorexa HOK
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https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

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

63 KoBaneHTHas HenmonsIpHas XUMUYECKas CBSI3hb 1 bubmorexa LOK
P https://m.edsoo.ru/00adaab8
bubnuoreka [HOK

64 Crenen, okncICHuA 1 https://m.edsoo.ru/00adae28
65 0 i 1 Bbubanoreka LHOK
KHCJIATEIILHO-BOCCTAHOBUTEIEHBIC PEAKITAN https://m.eds00.ru/00adb076
66 OKMCIUTENN U BOCCTAHOBUTEHN 1 bubmorexa LIOK
https://m.edso00.ru/00adb076
57 | smarmni w0 e <Crpoonme arona, Xommmoeran | 1 buGorera oK
p ’ https://m.edsoo.ru/00ad9ch2

CBSA3b»

68 PesepBHeIit ypok. O600UIEHNE U CHCTEMATH3AIIS 1 Bubnmorexa HOK

3HAHMI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KVIACC

Koan4yecTBO 4acoB

DJIeKTPOHHBbIe NU(POBLIE

Ne Jara
Tema ypoka KonTposbHbie IIpakTnyeckue o0pasoBare/bHble
n/n Bceero H3yYeHHUst
paboThI padoThbI pecypebl
Ilepuognueckuit  3akoH. Ilepmonnueckas
1 cncl:)TeMa XUMHUECKUX 3nemeHI;OB A U 1 bubmorexa LIOK
C https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B HU3MEHEHMH CBOMCTB

) P . 1 Bubimorexa LHOK

XUMHYECKHX  3JIEMEHTOB  IEPBBIX éx

P P https://m.edsoo.ru/00adb6h6
MePHOIOB
Knaccuguxkanus u HOMEHKJIaTypa Bubnunoreka HOK

3 1 )

HEOPraHWYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buer XAUMHUYECKON CBSI3U U TUIIbI Bubnuoreka LHOK

4 .. 1 .

KPUCTAUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas  pabora Nel mo  Teme

5 «loBroperne  u  yruyOjieHue  3HaHUM 1 1
OCHOBHBIX Pa3JIeNioB Kypca 8 Kiaccay
Kraccudukanms XMMHYECKHX peakuuii 1o bubnuoreka LHOK

6 1 )

Pa3IMYHBIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
TloHsiTHE O CKOPOCTH XMMHYECKOW DPEaKIUH.
7 Tlonsatne o FOE:/IOFGHHLIX U TeTe] I())reHHHx 1 buGmorexa LIOK
P https://m.edsoo.ru/00adbe9a
PpeaKmusix
TlonsiTHE ©0  XMMHYECKOM  PaBHOBECHH.

8 DakTopsl, BIIMSIOIINE Ha CKOpOCTh 1 Bubmmnorexa LIOK
XUMHYECKOH  peakIuu U [IOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHYECKOTO PABHOBECHSI

9 o 1 Bubnmoreka HOK

KHUCJIINTCJIIbHO-BOCCTAHOBUTCIIBHBIC PCAKI[UU
peaxt https://m.edsoo.ru/00adcade

10 Teopust AMEKTPOIUTHUYECKONW JAMCCOLMAIIUH. 1 bubnuoreka LHOK
CunbHBIE H Cla0ble IIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

1 1 . 1 bubnmoteka LIOK

OHHBIC ABHCHUS PCaKLUU
M peaxi https:/m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIIOT U OCHOBAaHUI
3 Bubnnoreka [HOK
12 B cBeTe NpeCTaBICHUI 00 1

SHCKTpOHI/ITI/I‘IeCKOﬁ Jucconranuu

https://m.edso0.ru/00add5d8

28


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XuMUYeCKHe CBOMCTBA COJIEH B CBETE

13 N 5 . Bubnmoreka HOK
NPENCTaBICHUH O JNEKTPOIUTUYECKOM https://m.eds00.ru/00add8b2
JIMCCOLMAIINH

14 TlousTre o ruapoIM JICH bubmmorexa LoK

© © 0 Taipomm3e cote https://m.edsoo.ru/00add9d4
. Bbubnnoreka [HOK

15 O06o0011eHe 1 cUCTeMaTH3aLUsl 3HAHUH https://m.eds00.ru/00addd12
IIpakTnueckass pabora Ne 1. «Pemrenue Bubmmorexa HOK

16
SKCIIEPUMEHTATBHBIX 3a/1aW» https://m.edsoo.ru/00addbfa
K O Ne2

17 «;E;p Onzglj:nqef;aﬂma I/ICI-(I)(()) I/IaTist[Ie buGmiorexa LIOK

P AHCCOLHALI https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKIIU B PACTBOPAX)

18 Oormas XapaKTepPUCTHKA raJIOreHOB. Bubnunoreka HOK
XUMHYECKUE CBOWCTBA Ha IIPHMEPE XJIopa https://m.edsoo.ru/00addfe2
X . C

o | e s e

’ YACHHE, https://m.edsoo.ru/00ade104
TIpUMEHEHHUE
II 0 Ne 2

" gamn‘lecxaﬂ pa ?Ta o o Tel\/.I.e Eubmorexa LIOK
K HU STHOM KHCIIOTBI, 1 HU
¢ Ounyqe © ConAHo CTIOTEL, M3yHEHHE e https://m.edsoo.ru/00ade348
CBOICTB»

B

20| peauwi, ccmn omm w pearciron s 1 Bemorers oK
P ’ P https://m.edsoo.ru/00ade488
M30BITKE

2 OOmiass XapakTepUCTHKA JJIEMEHTOB VIA- Bubnunoreka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a

’s fIJ'HIOTPOHHBIe Monmptn(aunn ci:pm. Euborexa LIOK

aXOXIEHUE cepbl W e€ COCOUHCHHH B
A p = A https://m.edsoo.ru/00ade64a
npupojie. XUMHYECKUAE CBOWCTBA CEPBI

24 CepoBOJIOpOa, CTpOCHHE, (GHU3MUECKHE | bubnmoteka LIOK
XHMHYECKHE CBOHCTBA https://m.edsoo.ru/00ade802

25 Oxcunasl cepbl. CepHast KHCIOTa, (prU3ndecKue Bubmmnorexa LIOK
¥ XHMHUYECKUE CBOMCTBA, IPUMEHCHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE peaKlyH, JeKallde B OCHOBE

26 MPOMBIIUICHHOTO CIIOC00a IOydeHNs CepPHOM Bubmmorexa HOK

KHUCJIOTBI. XuMu4eckoe 3arpsi3HEHUe
OKpYXKalolleil cpesibl COSMHEHUSIMH CePbI

https://m.edsoo.ru/00adec8a
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Brruucnenue MacCOBOM JI0JIN BbIXOJa

bubnuoreka HOK

27
MPOYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
06 VA-

28 . Asor, pacnpocTpaae B TpHpOTe bimorera oK
tPYIHIBT. > pactipoctp N PUPOAE, https://m.edsoo.ru/00adeea6
(bu3nUecKre U XMMHUYECKIE CBOMCTBA

29 AMMmuak, ero Qu3HYECKHE W XHUMHYECKUE bubnuoreka [HOK
CBOWCTBA, MOJNyYCHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
11 0 Ne 3

0| dlomseme s, sy cro Bumorera  LIOK

v ’ Vi https://m.edsoo.ru/00adf180
CBOHCTB»

31 AzotHass  kucimora, €€  (u3MYECKHe WU Bubnmorexa HOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U COJICH aMMOHUS

3 B KayeCTBE MHHCPAIBHBIX  YIOOPCHUIA. Bubnunoreka HOK
XuUMHUECKOe — 3arps3HEHHE  OKpyKarouiei https://m.edsoo.ru/00adf518
Cpelbl COSANHEHUIMH a30Ta
D .0

| 2ochop Oncum dockops (V) n docbopuan Biowora 10K
KHUCJIOT: M3UYECKH U XHMHYECKHU

L https://m.edsoo.ru/00adf68a
CBOIfCTBa, MOJTy4YeHUE
J5¢
s | epurmss sodpon,  Sarpasnenne bimorera oK
paibtt Y0P ' P https://m.edso0.ru/00adfc20
HPUPOHOU cpeabl GochaTamu

35 VYriaepon, pacnpocTpaHeHHe B IPHPOJE, Bubnmorexa LHOK
(bu3nUecKIe 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel  yriaeponga, UX (QU3HYECKHE U

36 XUMHYECKHE  CBOMCTBA. DKOJIOTMYECKHE bubnuoreka HOK
npoOJieMBl, CBS3aHHBIE C OKCHAOM yriepona https://m.edsoo.ru/00adfebe
(v)

37 v < i Bubmmnorexa HOK

POTIPHAT KHCTOTA I €€ colm https://m.edsoo.ru/00ae006¢c
‘ll_[paKaneCKaﬂ pabora Ne 4 mo Teme Bubsmorexa LOK

38 Tomyuenue YIJIEKUCIIOTO raza.

" https://m.edso0.ru/00ae027¢
KauecTBeHHasi peakuus Ha KapOOHAT-HOH

39 IlepBoHa4aNEHBIE TOHATHS 00 OPraHUYECKUX Bubmmorexa HOK

BELIECTBAX KaK O COCAMHECHHSX YIIIepoa https://m.edsoo.ru/00ae054e
. Bbubnmorexa LHOK
40 Kpemuuii 1 ero coeiuHeHuUs

https://m.edso0.ru/00ae080a
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IIpaktideckass pabora Ne 5. Pemenue

bubnuoreka HOK

41
JKenep HlileHTaﬂbHHX e o Teme https://m.edso0.ru/00ae0bf2
«BakHeliMe HeMeTaJUTbl U UX COETHHEHHS

42 Konrponsnas  pabora Ne3 mo  Teme Bubnmorexa HOK
«BakHel111e HeMeTalIbl U UX COCUHEHUSD) https://m.edso0.ru/00ae0e18
Oo6mmas XapaKTEepPHCTHKA XMUMHYECKUX

43 3JIEMEHTOB — META/UIOB. MeTaindyeckas Bbubanoreka LHOK
CBsI3b M METaJUTMYecKas KpUCTaUInuecKast https://m.edsoo.ru/00ae103e
peméTka. Pusnueckue CBOMCTBA METAIIOB
X i .

“ augqnqzcme . SBOI/ICTBa aMCTaJ:'IOIi Eubmorexa 110K

JIEKTPOXUMUYECKUI s HanpsHKEHUH
P P P https://m.edso0.ru/00ae1156
METaJJIOB
OOmue crocoObl  TONYYeHHS] METaJUIoB.

45 CmtaBel.  Bpluucnennss 1o ypaBHEHHSM Bubnmorexa LIOK
XAMUYECKUX  PEaKlMd, €Clli OIWH W3 https://m.edsoo.ru/00ae1156
pEareHTOB COIEPIKUT IPHUMECH

46 [ToHsATHE O KOPPO3UHU METAIIOB bubmorexa oK

PP https://m.edso0.ru/00ae1278
bubnuoreka HOK

47
[lenourbie meranst https://m.edsoo.ru/00ae14b2

48 OKCHIBI ¥ THIAPOKCUIBI HATPHS M KAJTUSI bubmorexa LOK

A AP a p https://m.edsoo.ru/00ae14b2

49 [IlemoYHO3EMENbHBIC METAJUTbl — KaJIBIIUA H Bubnuoreka LHOK
Maraui https://m.edsoo.ru/00ae15e8

50 B . Bubimoreka HOK

KHCHIIIIE COCAMHCHIL KaTbIUHA https://m.edso0.ru/00ae15e8

51 O00011eHEe U CHCTEMAaTH3AIUs 3HAHUI

52 JKécTtkocTh BO, CIIOCOOBI €€ ycTpaHe buGmorexa LIOK

T Th B bl U CII bl HCHUSA
A yerp https://m.edsoo.ru/00ae1886

53 IIpaktnaeckas pabora Ne 6 mo Teme Bubmorexa LIOK
"écTkocTh BOIBI U METOIBI €€ yeTpaHeH s " https://m.edsoo.ru/00aelae8

bubnuoreka LHOK

54 An 71

TOMHUHHH https://m.edsoo.ru/00aelc64

55 Anidy . Bubnmnoreka HOK

M(pOTepHbIEC CBONCTBA OKCHUIA U THIPOKCH 1A
P A wp A https://m.edso0.ru/00aelc64
56 Kenezo Bubnuoreka [HOK
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https://m.edsoo.ru/00ae1278
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https://m.edso0.ru/00ae1d86

Okcuppl, ruapokcuapl U comn xenesa (I1) u

bubnuoreka HOK

57 1
xenesa (IID) https://m.edsoo.ru/00ae35e6
58 O06o0011eHNe U cCHcTeMaTH3aLus 3HAHUH 1
II o 7. P
et pmr[ HTAIBHBIX A 1 em https://m.edso0.ru/00ae3de8
«BakHeHIIre MeTauIbl ¥ MX COCAUHEHUS»
Boruncriennss 1mo ypaBHEHHSIM XHMHYECKHX
nep P ' https://m.eds00.ru/00ae1750
Bbrumcriennss  MaccoBo  JIoJM  BBIXOZA
MPOAYKTA PEaKIUH
61 O0o0muIenye 1 cucTeMaTu3anys 3HaHUH 1
62 KontponbHast  pabora Ne4 mo  Teme 1
«Baxknel1ye MeTauIbl U UX COSIUHEHUS»
63 BemectBa m Marepuansl B TOBCEIHEBHOM 1 Bubnmorexa HOK
JKU3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 Xumudeckoe — 3arps3HEHUE  OKpYXKarolen 1 bubnuoreka LHOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp XuMHM B peIICHHH SKOJOTHYECKUX 1 Bubnmorexa HOK
npoGiiemMm https://m.edsoo.ru/00ae4270
66 PezepBHbrit YPOK. O06o0menHue u 1 Bubnmoreka HOK
CHCTeMaTH3alMsl 3HAHHI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit YPOK. O6o0menue u 1 bubnuoreka LIOK
CHCTEMAaTH3aLNs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHbIit YPOK. O606uieHne u 1 bubnuorexa LIOK
CUCTEMATHU3AIU 3HAHUH https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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IPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KUIIACC
Kon IIpoBepsiemble  mpeAMeTHBbIE  Pe3yJbTAThl  OCBOEHMSI OCHOBHOH  00pa3oBaTe/bLHOI
TpoBepseMoro MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBOoHAYATEHBIC XUMUYCCKHIE TIOHATHS)
PAacCKpBIBaTh CMBICI OCHOBHBIX XMMHYCCKUX TOHITHH: aTOM, MOJECKYJa, XUMHICCKAN 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOJHAS M HEOXHOPOJHAs), BaJEHTHOCTD,
OTHOCHTENbHASI aTOMHAsA M MOJICKYJIIPHAsl Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
11 MaccoBast JI0JI1 XMMHYCCKOTO 3JIEMEHTA B COCTUHECHHIH, MOJISIPHBIN 00BEM, XMMHUUCCKAsT PEaKIvs,
KIacCU(UKANUSA PEaKIUil: PEeaKIMd COCTUHCHHS, PEAKIUU PA3JIOKCHUS, PCAKIMU 3aMCIICHHUS,
peakunu oOMEHa, 3K30- W SHAOTEPMUYECKHE PEaKIHH, TEIJIOBOW 3((eKT peakuuw, pacTBop,
MaccoBas J0JIs BelecTBa (MPOLECHTHAs KOHLIEHTPALHUs) B pacTBOpe
12 WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHATUH W MPUMEHATH STH IOHATHUS TPH
' OTIMCAHUU BEIIECTB U UX MPEBPaIICHHI
13 HCTIOJIb30BaTh XUMHUYCCKYI0 CHMBOJIUKY JUIS COCTaBJICHHS (OpMyYJ BEHICCTB M ypaBHCHHM
' XUMHUYECKUX peaKIui
14 PAacKpBIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacChl BELICCTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
' MOJICKYJIIPHOTO YUCHUS, 3aKOHA ABOTapo
15 OTIPENIEIIATh BAICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTHHCHHUSX
16 KIIacCUPUIUPOBATh XUMHYECKHE peaknuu (M0 YHCIYy M COCTaBy YYacTBYIOIIMX B PEaKIHH
' BEIIECTB, 110 TEIUIOBOMY 3P (EKTy)
17 BBIYUCIISITE OTHOCHTENIFHYIO MOJIEKYJSIPHYIO H MOJIIPHYIO MacChl BELIIECTB
18 BBIYUCIISITH MACCOBYIO JIOJIF0 XUMHYECKOTO DJIEMEHTA 110 (OpMyJie COSTMHECHUS,
19 BBIYHUCIISITE MaCCOBYIO JIOJTIO BEII[ECTBA B PACTBOPE
110 MPUMEHATH  €CTECTBEHHOHAYYHBIE ~ METONBl  TO3HAaHMA —  HaONIONCHWE, HW3MEpeHHe,
' MOJICTUPOBAHUE, SKCIICPUMEHT (PCaTbHbIH M MBICICHHBII )
2 ITo Teme: «BaxHeiime npecTaBUTENH HEOPTAHUYECKHUX BEILIECTBY
21 PacKpBIBaTh CMBICI OCHOBHBIX XHMUYCCKUX MIOHITHI: OKCHJI, KHCIIOTa, OCHOBAHKE, COMb
2.2 OTIPENeIISATh IPUHAICKHOCTD BEIIECTB K ONPENEIEHHOMY KIIACCy COSTUHEHHH 1Mo hopmynam
23 KIIacCU(HUIUPOBATH HEOPTAHMYECKUE BEIECTBA
XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE XMMHYCCKHE CBOMCTBA BEIISCTB PAa3JHYHBIX KIACCOB,
24 MOTBEPIKIas ONHCAHKE TIPIMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOMINX XHMIUECKUX
peaxuii
25 MIPOTHO3HPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX KaYeCTBEHHOT'O COCTaBa, BOZMOXKHOCTH
. MPOTECKaHUA XUMHUYCCKUX l'lpeBpa[L[eHI/Iﬁ B pasjIMYHbIX yCHOBI/IﬂX
26 CJIeZIOBaTh MPaBMWIaM IOJB30BAHMS XUMHUYECKOW MOCYIOH W J1ab0opaTopHBIM 000pyIOBaHHEM, a

TaKXe MpaBujiaM 06pa111eH1/1$[ C BEHIECTBAMU B COOTBETCTBHU C UHCTPYKUHUAMH IO BBIITOJIHEHUIO
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71a00PaTOPHBIX XMMHMYECKHX OIBITOB IO MONYYEHHI0O M COOMPAHHIO Ta3000pa3sHBIX BEIIECTB
(Bomoposa M KHCIOpOZA), HPUTOTOBICHHIO PACTBOPOB C OMIpENeNEHHOM MaccOBOM aoiei
PacTBOPEHHOrO BEIIECTBA, IUIAHMPOBAaTb M IPOBOJUTH XHMHUYECKHE OKCIEPHUMEHTHI IIO
pacmo3HaBaHHWIO pPACTBOPOB INENOYEeH M KHCIOT C IIOMOINBIO HHIWKAaTOpOB  (JIAKMYC,

(benondranerny, METUIOPAHXK U IPYTUEC)

2.7 IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM PeaKLUuK
Ilo Teme: «llepumomuueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux snemeHtoB Jl. M.
3 MenpeneeBa. CtpoeHHe aTOMOB. XHMHYECKas CBs3b. OKHCINTENEHO-BOCCTAHOBHTEILHEIC
peaxuum»
packpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSTHH: SIPO aToMa, SJIEKTPOHHBIN CIOi aTtoma,
31 aToMHasi opOHTallb, PaAnyC aToMa, XMMHYECKasl CBs3b, MOJSPHAs M HEMOJApHas KOBAJCHTHAs
CBSI3b, JJIEKTPOOTPUIATEIEHOCTE, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, CTETICHb OKUCIICHHS
3.2 KIIACCU(PHUIUPOBATH XUMUICCKUE IICMCHTBI
ONHUCHIBATh M XapakTepu3oBaTh TabnmuHyo ¢opMmy llepnoaudeckoil CHCTEMBI XUMHYECKHX
33 9JIEMEHTOB: pa3NUy4aTh MOHATUS «TJaBHas moArpymnma (Arpymma)» u «1o0odHas MOATpyIna
(Bbrpynma)y, «maipie» U «O0NbIIHe) TEPHOABI
packpsiBaTh cmbicn [lepuoanueckoro 3akoHa /[.J. MenaeneeBa: 1eMOHCTpUpPOBATh MOHUMAaHUE
3.4 MEPHOANYECKON 3aBHCHMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT HX IOJOXKEHUS B
[lepuoanueckoii cucreme
COOTHOCHTH 0003HaueHHsI, KOTOpBle NMeroTCsl B Tabimie «[leproaudeckas cucteMa XUMHYECKHX
35 anemenToB J[.J1. MeHneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX
' JJIEMEHTOB (COCTaB M 3apsii sjapa, oOIee YHCIO 3NIEeKTPOHOB U paclpefeleHHe HX 0
JIEKTPOHHBIM CJIOSIM)
3.6 OTIPEIENATH CTETIEHb OKUCIIEHHS JIEMEHTOB B OMHAPHBIX COSIMHEHHIX
3.7 OIPEAENATh BUJ XUMUYECKOH CBSI3M (KOBAJICHTHASI M HOHHAS) B HEOPIaHMYECKUX COSIMHEHHIX
9 KJIACC
Kon . .
HpoBepsIEMOro IlpoBepsiemble  mpeaMeTHbIE  pe3yJbTaThl OCBOEHHsl OCHOBHOHi  oOpa3oBaTelbLHOI
pelyIBTaTA NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusA
1 ITo Teme: «BemiecTBo U XUMHUYECKast PEAKIMSI»
packpbIBaTh CMBICJI OCHOBHBIX XMMUYECKHX IOHATHH: PacTBOP, SIEKTPOIHTHI, HEAICKTPOIHUTHL,
JNEKTPONIUTHYECKAST JIUCCOIMANNS, PEAKIWH HOHHOTO OOMEHa, KaTanu3aTop, XHMHUYECKOoe
11 PaBHOBECHUE, O6paTI/IMbIe n HeOGpaTI/IMbIe p€akuuu, OKHCJIIUTCIIbBHOBOCCTAHOBHUTCIIbBHBIC
' peaKIu, OKHCIUTENb, BOCCTAaHOBHTENb, OKHCICHHE ¥ BOCCTAHOBICHHE, aJUIOTPOIIHS,
ampoTepHOCTh, XMMHUYECKas CBsI3b (KOBAJICHTHAs, HOHHAs, METAJUINYECKas), KpUCTAIUINYECKast
peérka, craaBbl, CKOPOCTh XUMHUECKOHN peaKiuu
12 WIITIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XHMHYIECKHUX MOHATHI U IPUMEHSTh STH TIOHATHS TIPH
' OINMCAHUU BEIIECTB U UX NPEBPaAILEHUI
13 COCTaBIISITh YPaBHEHHSI 3JICKTPOIUTHICSCKOM MCCONMALINH KHCIIOT, LIEI0oYel 1 CoJiel, MONHbIC ’
COKpaIIEHHBIE YPaBHEHUs PEaKLnii HOHHOTO OOMeHa
14 PaCKpbIBATh CYIIHOCTb OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaxum‘«i MOCPEACTBOM COCTABJICHUA

JNIEKTPOHHOTO OajlaHCca ATHUX PeaKInid
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MIPOBOAUTHL paC‘{éTLI I10 YpaBHEHHUIO XUMUYECKOM peakuu

Ilo Temam: «HemeTamisl U UX COETMHEHU» U «MeTasibl U UX COSTUHECHUS

21

XapaKTepu30BaTh (OMMCHIBATh) OOIIME M CIEHU(UYSCKHE XMMHYECKHE CBOMCTBA MPOCTBIX U
CJIOXKHBIX BEIECTB, ITOTBEPXK/Iast OIICaHNe IPHMepaMi MOJIEKY ISIPHBIX U HOHHBIX YpaBHEHUH

COOTBETCTBYIOIINX XUMUYCCKUX peaKuHﬁ

2.2

COCTaBJIATL YpPaBHCHUSL peaKHHﬁ, TMOATBEPIKAAONIUX CYIIECTBOBAHUEC TEHETUYCCKON CBSI3H

MEXKAY BEUIECTBAMU Pa3JIMYHBIX KJIaCCOB

2.3

MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT UX CTPOCHN, BOSMOKXHOCTH IIPOTCKAHUA

XMMHYECKHX MPEBPALICHHUHN B Pa3IHUHBIX yCIOBHAX

24

Cle1oBaTh MpaBUIIaM TOJIb30BaHUS XUMHUYECKOI MOCyI0i 1 1abopaTOpHBIM 000pyIOBaHUEM, A
TaloKe TpaBUIIaM OOpAIEHUs C BEIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH I10 BHIOTHEHHUIO
71a00PaTOPHBIX XUMHYECKHX OIBITOB IO MONYYEHHIO M COOMpaHWIO Ta3000pa3sHBIX BEIIECTB

(aMMuaxa M yTIIeKUcIIoro Trasa)

25

NIPOBOIUTH PEAKIMH, MOATBEP)KAAIOIINE KAdeCTBEHHBIH COCTaB pPA3IMYHBIX BELIECTB:
pacmo3HaBaTh ONBITHBIM IIyTEM XJIOpUA-, OpOMHI, HOAMI, KapOoHar, Qocdar, CHUIHKAT,
cynbdar, THIPOKCUANOHBI, KATHOHBI aMMOHUSI, HOHBI H3y4YCHHBIX METAJUIOB, IIPUCYTCTBYIOIINE

B BOJHBIX paCTBOpax HEOPraHU4CCKUX BEIICCTB

ITo Teme: «XuMus U OKpyXKarolias cpea»

PpacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX TTOHSATHI: HI[K BEUICCTBA, KOPPO3UsA METAIIJIOB

3.2

TIPUMCHATH OCHOBHBIE ON€paluin MBICIIHTEIIFHOMN eSITEIbHOCTH — aHAIN3 U CHHTE3, CPABHCHUC,
0606LI.I€HI/IC, CUCTEMATU3AIIUI0, BBIABJICHUE NMPUYUHHO-CIEACTBCHHBIX CBsI3EH — I N3Yy4YCHUA
CBOWCTB BEIIECTB M XHMHUYECKHX peaKL[I/Iﬁ; €CTCCTBCHHOHAY4YHbIE METO/JblI IIO3HAHUA —

HaOJr0IeHHE, U3MEPEHHE, MOJCTHUPOBAaHNE, SKCIIEPUMEHT (pealibHbBIA 1 MBICTICHHBIH)
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IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 2JIeMeHT cojiep:KaHus

HepBOHa‘{aﬂBHHe XUMHYCCKUEC IMOHATHA

11

[Ipenmet xumuu. Posib XUMUM B J)KHU3HHU YeTIOBeKa. XUMHUs B CUCTEME HayK. Tena u BewecrBa. duznueckue

CBOMCTBA BEUIECTB. Arperamoe COCTOSTHHUEC BEIIIECTB

12

[TonsTHE 0 METONAaX MMO3HAHMS B XMMUH. YHcThIe BeniecTBa U cMecH. CrocoObl pa3iesieHns: cMecei

13

ATOMEI 1 MOJICKYJIBIL. Xumuueckue 3neMeHThl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB. HpOCTI;Ie " CJIOKHBIC

BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14

Xumuueckas (bopMyna. BajlleHTHOCTP aTOMOB XHUMHYECKHX 3JCMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTB. OTHOcHUTENbHAss aToMHas Macca. OTHOCUTENIbHAs MOJICKYJIApHas1 Macca. MaccoBast nos

XUMHYECCKOI'0 3JICMCHTA B COCIMHCHU N

15

KonunuecTBo Bemectsa. Monb. MonspHast macca. B3auMocCBsI3b KOIMYECTBA, MAacChl M UHUCIIA CTPYKTYPHBIX

eIMHUIL BeriecTBa. Pacuérel mo (bopMynaM XUMHYCCKUX COGI[I/IHGHPIfI

16

Ddu3nyecKkne U XUMHYECKHE SBICHUS. XUMHAYECKas peakuua u eé IIPU3HAaKHU. 3akoH COXpaHEHUs MacChbl
BCIICCTB. XumMudeckue YpaBHCHUA. KJ'IaCCI/I(i)I/IKaLII/IH XUMHYCCKHUX peaKuHﬁ (COCI[I/IHCHI/IH, Ppas3ioKEHUs,

3aMelIeHUs, 0OMEHA)

1.7

XUMHYECKH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCYAO0#, ¢ MpaBmwiIaMi pabOTHI B 1a0OpaToOpuu 1
npuémMaMu oOpamieHus: ¢ J1a00paTopHBIM 00OPYAOBaHMEM, M3YUEHHE U OMUCAHUE (DU3UYECKUX CBOMCTB
00pa3loB HEOPraHMYECKUX BELIECTB, HaOmroneHue (u3nyecknx (IUIaBICHHWE BOCKA, TasHUE JIbIA,
pacTHpaHWe caxapa B CTyIKe, KHIICHHE M KOHAEHCAIMs BOABI) M XHMHYECKHX (TOPEHHE CBEYH,
MPOKAIMBAaHHE MEIHOH TPOBOJIOKM, B3aWMOACHCTBHE Mela C KHCIOTOW) SIBICHWH, HAOIIONEHHE H
ONUCaHMe TPHU3HAKOB MPOTEKAaHHWs XMMHYECKUX Peakuuil (pa3iokeHWe caxapa, B3aHMOJEHCTBHE CepHOU
KHCTIOTHI € XJIOPHAOM Oapust, pasnoxenue rugpoxcuna meau(ll) mpu HarpeBanuy, B3anMOoJeHCTBHE Kene3a
¢ pactBopoM comu wMemu(ll), u3yueHwe CHOCO0OB pasnmeneHHs cMecedl (C MOMOIIBI0 MArHUTa,
¢$unbTpoBaHKe, BBINApUBAHKE, TUCTHIULIINS, XpoMarorpadus), IpoBeJeHUEe OYNCTKH MOBAPEHHOM COIH,
HaOITI0/ICHNE U ONTICAHNE PE3yIbTAaTOB MPOBEICHUS OIBITA, HILTFOCTPUPYIONIETO 3aKOH COXPAaHEHHs MacCHl,

co3JjaHKe MoieIeil MOJIEKyYIT (I1apOCTePIKHEBBIX)

Baxkneiiiue nmpencTaBUTENN HEOPraHUIECKUX BEILIECTB

21

Bo3gyx — cmech razoB. CoctaB Bo3myxa. Kucmoponm — aimeMeHT M MpocToe BemlecTBO. HaxokneHue
KUCJIOpOJa B Mpupojie, pU3nveckue n XUMHYECKUe cBoiicTBa (peakumu ropenus). Okcunpl. [Ipumenenne
kucnoposa. CrocoObl MONYYeHUs] KHUCIOpOAa B J1abOpaTOpuM W INPOMBINUIEHHOCTH. KpyroBopor

Kuciopoa B mpupoae. O30H — auIoTpoHast MOAU(MHUKAIHS KHCIOPOaa

2.2

TerutoBo 3dexT XUMHUIECKOH peaknuy, TePMOXMMHUECKHE ypPaBHEHHS, 3K30- M 3HIOTEPMHUIECKHE
peaxuyu. ToOIMBoO: yroiab U MeTaH. 3arpsA3HeHHE BO3/lyXa, yCHICHUE TapHUKOBOTO 3 dekTa, paspylieHne

O30HOBOTI'0O CJ10s1

2.3

BOI{OpOII — DJIEMEHT U IPOCTOC BEIICCTBO. Haxoxnenne BOJAOpOAa B IIpUpoae, (1)I/I3I/I‘IGCKI/IC U XUMHYCCKHEC

CBOﬁCTBa, TPpUMCHEHHUE, CIIOCOOBI TOJTYUCHHS. KucnoTs! u comm

24

MomnsipHbIil 006EM ra3oB. PacdéTsl Mo XUMHYECKHM YpaBHEHHSAM

25

du3nyeckue CBOWCTBA BOALL. Boma kak PaCcTBOPUTEIIb. PaCTBOpBI. Hacpimennsle 1 HeHaCBIIIEHHEBIS

PacTBOPLI. PaCTBOpI/IMOCTB BEIIECTB B BoAe. MaccoBas J0JIs BEIIeCTBA B pacTBOpE. XuMHYEeCKHEe CBOMCTBA
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Bogel. OcHoBanus. Ponb PacTBOPOB B IMPUPOJAC U B KHU3HU YCIOBCKA. prrOBOpOT BOJbI B IIpUPOJC.

3aI‘p$[3HeHI/IC MIPUPOJAHBIX BOA. OXpaHa " OYUCTKaA NPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmveckux coeaunennid. Oxcuppl. Kitaccupukamnms OKCHIOB: colieoOpasyromme
(ocHOBHBIE, KUCIOTHBIE, am(poTepHble) U HecodeoOpasyromue. Homenknarypa okcunoB. dusuueckue U

XMMHYECKHE CBOMCTBA OKCUIOB. [TomyueHune okcuaon

2.7

OcHoBanns. Knaccupukamys ocHOBaHMI: IIENOYM M HEpacTBOPHMBIE oOcHOBaHWS. HoMmeHkmarypa

ocHoBaHuil. du3nueckue u XuMu4yeckre cBocTBa ocHOBaHUH. [lonyuenue ocHoBaHUM

2.8

Kucnotel. Knaccugukamnus kucnor. Homenknatypa kucinot. Pusnyeckue 1 XUMHUECKHE CBOHCTBA KUCIOT.

Psan aktuBnoctu meramioB H.H. bekerosa. [lonyuenue kucnor

29

Comu. Homenknarypa coneit. @usnueckue 1 XuMudeckue cBoicTBa coneil. [lomydenue coneit

2.10

I'eneTnueckas cBs3b MEXAY Ki1acCaMU HEOPTraHUICCKUX COCMHCHHUIN

211

XuMH4ecKuil SKCIIEpUMEHT: KaueCTBEHHOE OIpEIeNeHNe COJEpKaHus KUCIOpOo/a B BO3LyXe, HOIydeHHE,
cobupaHue, pacrio3HaBaHWE M M3ydeHHE CBOWCTB KHCIOPOAa, HAaOJIOJICHUE B3aMMOAEHCTBHS BELIECTB C
KHCJIOPOJOM U YCIIOBHSI BOZHIKHOBEHHMS U MPEKpaIIeHHs ropeHns (Iokapa), 03HaKOMIICHHE ¢ 00pas3laMu
OKCHJIOB U ONHCaHHE MX CBOWCTB, MOJNy4YeHHe, COOMpaHue, paclio3HaBaHUe U U3YYeHHUE CBOWCTB BOJOpOJa
(ropenue), B3aumopeictBue  Bojopona ¢ okcumoMm  Mmemu(ll)  (BO3MOXHO — HCIOJB30BaHHE
BUICOMATEPHAJIOB), HaOMOAeHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIeIOBaHIE 0COOCHHOCTEH
pacTBOpEHHUs] BEIECTB C PA3IUYHOI PAaCTBOPHMOCTBIO, NPUTOTOBICHHE PACTBOPOB C OINPEACIEHHOMN
MaccoBO# [1oJiell paCTBOPEHHOTO BEIIECTBA, B3aHMMOJCIHCTBHE BOJABI ¢ META/UIaMH (HATPHEM H KaJbLIEM)
(BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPHATIOB), ONPEACICHNE PACTBOPOB KHUCIOT U MIENOYel ¢ MOMOIIBIO
WHIUKAaTOPOB, HCCIIENOBAaHHWE OOpa3lOB HEOPraHMYECKHX BEIIECTB PAa3NIMYHBIX KJIACCOB, HAOIIOICHUE
M3MEHEHUs OKPacKM MHIMKATOPOB B PAacTBOPAX KHCIOT U INeNodYeil, u3ydeHHe B3aMMOJCHCTBUS OKCHIA
mequ(Il) ¢ pacTBOpoM cepHOH KHCIOTBHI, KHCIOT C METajUlaMH, PeaKkuui HeHTpain3auuy, MOJIydeHHe
HEepPacTBOPUMBIX OCHOBAaHHMH, BBITECHEHHE OJHOTO MeTala APYTMM U3 pacTBOpa COJH, pEIICHHE

OKCHNEPUMEHTAJIBHBIX 3a/1a4 110 TEME «Baknelnme Ki1accel HEOPTaHUYICCKUX COGZLI/IHCHI/If/i)}

[epuonmuecknii 3axoH u [leproandeckas cucrema xuMudecknx snemenToB [I.11. MenneneeBa. Ctpoenne

aToMoB. XuMHUecKast CBsI3b. OKHUCINTEIFHO-BOCCTAHOBUTEILHEIC peaknuu

3.1

HepBBIe TIOIIBITKH KJ'[aCCI/I(bI/IKaIII/II/I XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O rpynmnax CXOIHBIX 3JIEMCHTOB
(I_He.]'IO‘-IHLIC 1 MICJIOYHO3EMEJIbHBIE METAJLJIBI, IaJIOTC€HBI, UTHEPTHBIC FaSBI). aﬂeMeHTH, KOTOPBIC 06pa3y}0T

aM(oTepHBIe OKCHIBI X THAPOKCHIBI

3.2

[lepuognueckuit 3akoH. Ilepmomuueckas cuctema xumuueckux osnemeHtoB JI.M. Menzeneesa.
Kopotkonepuozanas u qmuHHONepruoaHas Gopmsel [lepronnueckoi cucTeMbl XUMUUeckux siementos [1.1.
MenneneeBa. Ilepuoasl u rpynnbl. Pu3nyeckuil CMBICI MOPSJIKOBOIO HOMeEpa, HOMEPOB Iepuoia M

TPYIIBI 3IEMEHTa

3.3

Crpoerne atomMoB. CocTaB aTOMHBEIX sigep. M3oTombl. DnekTponbl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK
aToMoB mepBeIX 20 xmMuueckux oanemeHToB [lepmommyeckoit cucremsl .M. Menneneesa.
XapakTepucTUKa XHMHYECKOTO »JeMeHTa Mo ero noinoxeHuto B Ilepmomudeckoit cucreme J[.U.

MeHnneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHMHYECKMX OJEMEHTOB, METAUIMUECKUX U
HEMETAJUIMYECKMX CBOWCTB IO TIpymmaM M Inepuojam. 3HaueHue Ilepumoaudeckoro 3akoHa U
[leproanyeckoil CUCTEMBbl XUMHYECKUX DJIEMEHTOB JUIA pa3BUTHA Hayku U nmpaktuku. [[.V. MenneneeB —

Y4EHBIH U FpaKJaHUH

35

Xumnaeckast cBi3b. KoBaneHTHast (MOMApHas M HEMOJAPHAs) CBSI3b. OJIEKTPOOTPHIATETHFHOCTD

XUMHUYECKHUX 3JIeMEeHTOB. MloHHas CBS3b

3.6

CrermneHb OKHCJICHUS. OKHCITUTEIILHOBOCCTAHOBUTEIILHBIC peaKkuuu. l'[poueccm OKHCJICHUSA 44
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BoccTaHOBICHUS. OKUCITUTENN U BOCCTAHOBUTEIIN

3.7

XuMn4ecKkuil 3KCHEPHMEHT: H3ydeHHe OOpa3IOB BEILECTB METAIOB M HEMETANIOB, B3auMOEHCTBHE
TUIPOKCHJIA IUHKA C paCTBOPAMHU KUCIIOT U IIeNoYeil, IPOBEJCHUE ONBITOB, WILTIOCTPUPYIOIIUX IPUMEpPBL

OKHCITHTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH (TOpPEeHNE, PEaKIUK Pa3JIOKEHHS, COSANHEHHS)

9 KUIACC

Kon

IIpoBepsieMblii 21eMeHT coep:KaAHUS

BemectBo u xumudeckas peakuus. HOBTOpeHI/Ie

11

[epuonnueckuii 3axkoH. [lepuonmueckas cucrema xummdeckux snemeHToB [.U. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHMHU CBOICTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX NMEPUOJOB, KalHs,
KalbLUsl U MX COCIUMHEHUIl B COOTBETCTBUM C IIOJIOXKEHUEM 3JIeMEHTOB B I[lepuonuueckoil cucreme U

CTPOCHHUEM UX aTOMOB

12

CTpoeHue BellecTBa: BUAbI XUMUYECKON CBA3H. THIBI KpUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBONCTB
BEIECTBA OT THIIA KPUCTAUIMYECKOW pEmETKH W BUAAa XHMHYECKOH CBs3u. Kiaccupukamus u
HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB (MEXIyHapoIHas WM TpHUBHAlIbHas). XHUMHYECKHE CBOUCTBA
BEIIECTB, OTHOCAIIMXCSI K Pa3IMYHBIM KJaccaM HEOPTaHWYECKHX COEIUHEHHI, T€HETHYeCKas CBSI3b

HEOPTraHNYCCKUX BELICCTB

13

Kiraccudukanyst XMMHYECKNX PeakIUi 110 Pa3InYHBIM IpPH3HAKaM (II0 YHCITy U COCTaBY YYacTBYIOIINX B
PEaKIMy BEUIECTB, 110 TeIIOBOMY 3((EKTy, 0 U3MEHEHHUIO CTETICHEH OKHCICHHSI XUMUYECKHUX JJIEMEHTOB,
Mo 00paTHMOCTH, MO yYACTHIO KaTalnu3aTopa). JK30- U SHAOTEPMUYECKHE PEAKLIUH, TEPMOXHUMHUYCCKUE

YpaBHCHUA. ITonsarue o CKOPOCTH XUMHYECKON peakunu

14

ITonsitTne 00 0OpaTHMBIX M HEOOPAaTHMBIX XHMHYECKHX peaknusx. [IOHATHE O TOMOTEHHBIX H
TeTepOreHHBIX peaknusax. [loHsaTe o xmmmdeckoM paBHOBecnH. (DaKkTOPHI, BIMSIONE HA CKOPOCTDH

XUMHUYECKOUN PpCaKiru U NOJIOKEHUE XUMHUYCCKOI'O PaBHOBECHUA

15

OKHCIINTEILHO-BOCCTAHOBUTEIbHBIE peakuuu, BHSKTPOHHLII\/'I 0ajaHC OKHUCIHMTEIbHO-BOCCTAHOBUTEILHOM
peaKkiuuu. CocraBneHue ypaBHeHHﬁ OKHCJIUTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ C HCIOJIB30BAHHUEM

METO1a JICKTPOHHOT' O OanaHca

16

Teopust 31eKTpONUTHYECKON Jucconuanuu. OJEKTPOIMTBI U HEUIEKTPOJIUTHL. KaTHOHBI, aHHOHBL
MexaHu3M JAUCCOLMAIMM BEIECTB C Pa3IMYHbIMU BUJIAMM XUMHUYECKOM cBA3U. CTeneHb OUCCOLUALUU.
CuitbHBIE M cTa0ble MEeKTPOIHTHL. Peaknmu noHHOTO oOMeHa. YCIIOBHSI MPOTEKAHHS PEAaKIUi MOHHOTO
oOMeHa, MOJNHBIE ¥ COKpaIlEHHbIe HOHHBIE ypaBHEHUs peakunil. CBOMCTBa KHCIIOT, OCHOBAHHUI M coJiel B
CBeTe MPeCTaBICHUI 00 IEKTPOINTHYECKOi anuccoyanyy. KauecTBeHHbIe peakiiuy Ha HOHBI. [loHsATHE O

TUAPOIIN3E coseit

17

XUMUYECKUAN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJETSIMH KPHUCTAUIMYECKHX PEUIETOK HEOPTraHUYeCKUX
BEIIECTB — METAJUIOB W HeMeTawioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJIOpWaa HATpHsl);
WCCIIC/IOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW peakiMd OT BO3ACHCTBHS PA3NUYHBIX (AKTOPOB;
HCCIIEIOBaHKE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA JAUCCOMMUAIMN KUCIOT, LIENOYed U
costeit (BO3MOXHO HCIIONIb30BAHUE BUICOMATEPHUAIIOB); IPOBEICHIE OMBITOB, HILTIOCTPUPYIOLIUX MTPU3HAKA
NPOTEKaHHUs PEaKlnii MOHHOTO OoOMeHa (0Opa3oBaHHE OCajKa, BBIICICHHE ras3a, 0Opa3oBaHHE BOJIBI);
OIIBITOB, WJUTFOCTPHPYIOIIMX TPHUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKiii (TOpeHue, peaKiiu
pa3noKeHusl, COCIUHCHUs); PACIO3HABAHHE HEOPraHMYECKHX BEIIECTB C IIOMOIIBI0 KAYEeCTBEHHBIX

peaxuuii Ha HOHBI; peIlIeHHe SKCIIEPUMEHTAIbHBIX 3a/1a4

HemeTamiel 1 UX COeTMHEHUS
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OO0u1as xapakTepucTHKa rajoreHoB. OcOOCHHOCTH CTPOEHMS aTOMOB, XapaKTEPHBIE CTEIICHU OKHCIICHUS.
CrpoeHre U (u3nyueckue CBOWCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMHUYSCKUE CBOWCTBA Ha MpUMeEpe
xJopa (B3aMMOAEICTBHE C MeTalUIaMH, HeMeTaJUlaMH, Iienodamu). XiopoBojgopon. CoistHas KHCIoTa,
XUMHYECKHE CBOWCTBA, MONydeHHe, NpUMeHeHHe. JleiicTBHe XJopa M XJIOPOBOXOPOAA Ha OpPraHU3M

yenoBeka. BaykHelie XI0pyUabl ¥ UX HaX0XKIEHHUE B TIPUPOIE

2.2

OOmast xapakTepucTHKa 3JeMeHTOB VIA-rpynmsl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE CTCIICHU
oxucnenust. CTpoeHne U (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOZA M Cephl. AJIIOTPOIHEIE
MOIM(HUKALMKE KUCIOPOaa U cepbl. XMMHUYECKHEe cBoiicTBa cepbl. CepoBOOPO, CTPOCHHUE, (PU3NUECKUE U
XUMHUYecKHe cBoiicTBa. OKCHABI Cephl KaK MpEICTaBUTENH KHCIOTHBIX OKcHAoB. CepHast KHCIOTa,
¢u3myecKkre U XUMHYECKHE CBOMCTBa (0OIIMe Kak MPEICTaBHTENs Kiacca KHCIOT M CIeludUIecKue).
XUMUYECKHE pEeaKIUH, JeXal[le B OCHOBE MPOMBIIUICHHOTO CIOCc00a IMOTYUEHUS CEPHOM KHUCIOTHL
IIpnmenenne. Conn cepHON KHCIOTHI, KaueCTBEHHAsl peaknus Ha cynbgar-uoH. HaxoxxneHne cepsl u eé
COeIMHEHHUH B pupojie. XUMHUIECKOe 3arps3HeHNE OKPY>KafomIei cpe/ibl COSMHEHMSIMHE Cephl (KHCIOTHEIE

TIOY/IU, 3arpsI3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €0 PEeOTBPAILICHHS

2.3

OO0m1as xapakTepucTUKa 31eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETIEHU
OKHUCIIeHUs. A30T, paclpocTpaHeHHe B IpUpoze, Gpusnueckue u XuMudeckue cBoiictBa. Kpyrosopor asora
B Impupone. AMMHaK, ero (U3MYECKHe M XHMHYECKHE CBOMCTBA, HOlydeHHe M rnpuMmeHeHue. Coin
aMMOHUS, MX (U3MYECKHEe M XMMHYECKHE CBOWCTBa, NpHMeHeHHe. KayecTBeHHas peakuus Ha HOHBI
aMMOHHA. A30THas KUCIOTa, €€ TMoNydeHHe, (Qu3udeckue W XHMHYECKHE CBOWcTBa (0oOmme Kak
NpPEJCTaBUTENsl Kilacca KHCIOT M crenuduueckue). lcrmonp3oBaHMe HHUTPATOB M CONEH aMMOHHS B
KayeCTBE MUHEPAJIbHBIX Y00peHUH. XMMHUYECKOE 3arpsA3HEHNE OKPY)KAOIIeH CPe/ibl COSTMHEHUAMH a30Ta

(KUCTIOTHBIE TOXKIH, 3arpsi3HEHIE BO3yXa, IIOYBBI M BOJOEMOB)

24

dochop, ammorponnbie Moaudpukanuu (Gochopa, GUMUECKHE M XUMHYECKHE cBoiicTBa. OKcug
dochopa(V) u pochopHast kuciaoTa, GU3NUECKHEC U XUMHUCCKHE CBOWCTBA, MOJy4eHHEe. Mcmomb3oBanue

(hochaToB B KauecTBE MHUHEPAIBEHBIX yIOOpEHHI

25

OO0m1as xapakTepucTHKa 31eMeHTOB [V A-rpymmel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTePHbIE CTETICHH
OKHCJICHHUS. YTJIEpOA, aIOTPONHBIE MOIM(HKAIWH, PpaclpocTpaHeHHe B TNpupozae, (GH3nYecKHe H
XHMHYecKHe cBoiicTBa. AncopOims. Kpyrosopor yriepona B mpupoae. OKcuusl yriepona, ux Gpusndeckue
M XUMHYECKHEe CBOWCTBA, NeiiCTBHE HA JKMUBHIC OPTraHU3MBI, MOJYYEHHE M NPUMEHEHHE. DKOJIOTHYECKHEe
npoOaeMsl, CBs3aHHBIE ¢ oOkcuaoMm yraepona(lV); rumore3a TI00aNBHOTO TOTEIUICHHS —KIIMMATa;
MapHUKOBBII 3 (deKT. YronpHas KUCIO0Ta U €€ Cou, UX (U3NIECKHe ¥ XMMHUUECKHEe CBOWCTBA, MOIyYeHHE
U mpuMeHeHne. KauecTBeHHas peakiysi Ha KapOOHAT-HOHBL. Mcronb3oBaHHEe KapOOHATOB B OBITY,

MEIULMUHE, TPOMBIIIJICHHOCTU U CEJIbCKOM XO3SICTBE

2.6

IepBoHaYaNbHbIE MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COEIMHEHWSX yriepojaa (MeTaH, 5TaH,
STHJIEH, ALIETUIIEH, STAHOJI, TIMLIEPHH, YKCYCHast KucaoTa). VX coctaB u xumudeckoe crpoerue. [ToHsTre 0
OMOJIOTHYECKH BaKHBIX BEINECTBAX: JKUpPaX, OEJKax, YrieBoJax — W HX pPOJIM B JKU3HH YeNOBEKa.

MaTepI/IaJ'lLHOC C€AUHCTBO OPraHU4Y€CKUX U HECOPraHUICCKUX COC[{HHGHHﬁ

27

Kpemuwid, ero ¢pu3nyeckre U XHMUYECKHE CBOMCTBA, MOJdydeHne U npuMeHeHne. CoeTMHeHUs] KPEMHUS B
npupone. OOmme npencrasieHuss o6 okcuae kpemuusa(IV) u kpemHueBod kuciore. CHIHMKATHI, HX
UCIIONB30BaHUE B OBITY, MEAWIMHE, NPOMBIIUICHHOCTH. BaxHeimme cTpoWTenbHBIE MaTepualsl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobiaemMbl 6e301acHOT0 HCTIOIB30BaHUS CTPOUTEIIBHBIX

MaTepHaliOB B TOBCEIHEBHOMN KU3HU

2.8

XUMHUYECKUIl IKCIIEPUMEHT: U3ydeHHe 00pa3lioB HEOPraHWYECKUX BELIECTB, CBOICTB COJITHON KUCIIOTHI;
IPOBE/ICHUE KaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOJIIOJCHHE PU3HAKOB UX MPOTEKAHMS; OIIBITHI,
oTpaxaromue (GU3UIECKHe W XHMUYECKHe CBOMCTBA TaJOr€HOB M WX COEAWHEHHH (BO3MOXHO

HCIIONI30BaHHE BHACOMATEPUAIOB); 03HAKOMJICHHE C 00pa3LaMy XJIOPHAOB (TaJOr€HU/IOB); O3HAKOMIICHHE
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¢ obpa3uamu cepel M €€ COCOMHEHHAMH (BO3MOXKHO HCIIOJB30BaHHE BHICOMATEPHUANIOB); HaOJIOJCHUE
nporecca OOYIJIMBaHWsS caxapa HOJ JCHCTBMEM KOHLEHTPUPOBAHHOW CEPHOH KHCIOTBI; M3y4eHHUE
XHUMHYECKUX CBOWCTB pa30aBICHHOW CEpHON KHCIIOTHI, IPOBEJCHIE KadeCTBEHHOW peaknny Ha Cyib(art-
WOH 1 HaOJIoZeHNe TIPU3HaKa e€ MPOTeKaH!s; O3HaKOMJIeHHe ¢ (PM3MIECKIMH CBOHCTBaMH a30Ta, Gocdopa
U UX COCOUHEHHH (BO3MOXKHO HCIOJBb30BAaHHME BUAECOMATEpPHAIOB), 0Opa3laMu a30THBIX U (POCPOpPHBIX
yIOOpeHUii; MoNydeHne, COOMpaHWe, paclio3HABaHHWE W H3YYEHHE CBOWCTB aMMHaka; IpOBEICHHE
KaueCTBEHHBIX PEAaKIMii Ha MOH aMMOHUS M (ochaT-MOH M W3y4EHHE NPHU3HAKOB MX IIPOTCKAHWS,
B3aMMOJICHCTBHE KOHLECHTPUPOBAHHOW a30THOM KHCIOTHI C Menplo (BOSMOXKHO —HCIIOJBb30BaHHUE
BHJICOMATEPHANIOB); HM3yYCHHE MoJeiell KpUCTaUIMYeCKUX peImeTok anMasza, rpadura, QyiuepeHa;
O3HaKOMJICHHE C IPOLECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOTA3a; NOyIeHHe, COONpaHKe, paclio3HABaHIe M U3yUYeHHEe CBOWCTB YIIIEKUCIIOTO ra3a; poBeIeHIe
KaueCTBCHHBIX peakIMi Ha KapOOHAT- M CHIMKAT-WOHBl M W3YyYCHHE IIPH3HAKOB WX IIPOTEKAHWS,;
O3HAaKOMJICHHE C TPOJIYKLMEH CHIMKATHON NPOMBIIUICHHOCTH; PEIICHHE 3KCICPHUMEHTANIBHBIX 3a/a4 I10

TeMme «BakHele HeMeTamIbl U UX COCOAUHCHUA»

Merauiel u ux COCIMHCHUA
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OOmias XapakTepUCTHKA XUMHYCCKHX DIIEMCHTOB — METAZIOB Ha OCHOBaHHMHM UX TIIOJIOKCHUS B
[lepuoaunueckoii cucreme xumuueckux snemeHtoB J[.M. MenneneeBa u crpoeHust aromoB. CrpoeHue
MeTa/uI0B. MeTaunueckas CBSI3b U METAUINYECKask KPUCTAIUINYECKAsT PEeHIETKa. DIeKTPOXUMHUUCCKUH Psil

HanpsDKEHUH MeTaioB

3.2

Om3nyeckne U XUMUYECKHEe CBOWCTBa MeTayuioB. OOmue crmocoObl momydeHHs MetawioB. [loHsTHe O
KOPPO3UH METAJIOB, OCHOBHBIC CIIOCOOBI 3allUThl WX OT Koppo3uu. CrmjiaBel (CTanb, YYTryH,

I[IOpaJ'[IOMI/IHI/Iﬁ, 6p0H33,) " UX IPUMCHCHUE B 6I>ITy 1 IPOMBINIJIIEHHOCTH

33

[enounbie MeTasuIbl: MoJoxkeHue B [lepuoauueckoit cucreme xumudeckux semeHToB [[.J. Menneneena;
CTPOCHHUE UX aTOMOB; HaXOXKACHHUE B TipupoJie. Pu3ndyecknue 1 XUMHYECCKUE CBOMCTBA (Ha pUMEpe HATPHS

u kanust). OKCUABI U THAPOKCHUIBI HATPHSA U Kaiusl. [IprMeHeHue MeT0YHBIX METAIOB  UX COSINHCHUI

3.4

L{enoyHo3eMenbHbIE METaUIbl MarHuii U KaibLui: rosioxkeHue B [leproauueckoit cucreMe XHUMHUYECKHX
snemenToB .. MeHnneneeBa; cTpoeHrEe X aTOMOB; HaXOXKJIEHHE B MpHupoae. PU3nueckue U XuMHIeCKue
CBOWCTBAa MarHus M Kaibls. BakHeilmme coequHeHHs Kaiablus (OKCHA, THAPOKCHI, coii). JKEcTKOCTh

BOJIBI M CLIOCOOBI €€ yCTpaHeHHs

35

Amomunuil: nonoxenue B [lepuoauueckoit cucreme xummudeckux anementos JI.M. MenneneeBa; ctpoeHue
aToMa; HaxoXJeHue B mpupoje. Pu3ndeckne 1 XUMHUYECKHE CBOWCTBA almOMUHUsL. AM(OTEpHBIE CBOHCTBA

OKCHUJa U TUAPOKCH A aJTIOMHUHUS

3.6

Keneszo: nonoxenue B Ilepuonuueckoit cucreme xumuueckux snementoB [I.M. Menneneesa; crpoeHue
aToMa; HaXOXJIeHHe B mpupoe. Pu3ndyeckne U XMMHUYECKUE CBOWCTBA xKeste3a. OKCUIBI, THAPOKCUIBI U

comm xene3a(ll) u sxene3a(Ill), ux cocras, cBoiicTBa U MOTydeHNE

3.7

XUMHYECKHIl DKCIIEpHUMEHT: O3HAaKOMJICHHE ¢ o0pa3lamMu MeTaUloB M CIUIaBOB, UX (U3HUeCKUMHU
CBOWMCTBaMH; M3y4EHHE PE3yJIbTaTOB KOPPO3UH META/LIOB (BO3MOXKHO HCIIOJIB30BAHHUE BHIEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJCICTBUS OKCHIAa KalbLs W HATpUs C BOAOH (BO3MOXKHO HCIIONB30BaHHE
BHJIEOMATEPUaJIOB); HCCIIEIOBaHHE CBOWCTB JXECTKOM BOJbBI; MpoOIiecca TOPEHHs JKele3a B KUCIOpOje
(BO3MOXKHO HCIIOJIb30BaHKE BUICOMATEPHAIIOB); MPU3HAKOB MMPOTEKAHUs KAUYeCTBEHHBIX PEaKIUil Ha HOHBI
(MarHms, Kamplws, amoMmuHus, nuHka, kenesa(ll) m xenesza(lll), menu(ll); HaGmoneHue w ommcaHue
IPOLIECCOB OKpAIUMBaHMs IUIAMEHH HOHAMM HATpUs, Kalus M Kaublys (BO3MOXKHO HCIIOJIb30BaHUE
BH/ICOMATEPUAJIOB); HCCIIEA0BaHHEe aM(OTEPHBIX CBOMCTB FMAPOKCH/A aJIOMHHHUS U THAPOKCHAA LIMHKA;

PCHICHUE SKCIIEPUMEHTAJIbHBIX 3a/1aq 10 TEME «BaxkHelme MeTallIbl B HX COCOIUHCHUSA

XuMHs ¥ OKpYy»Karolias cpezia

Hossre MaTte€puajibl U TEXHOJIOTHUHU. BemecrtBa u MaTepualibl B IMIOBCEAHEBHOM JKM3HM YelIoBeKa. XUMUSI U
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340POBLE. BesonacHoe ucrnoib3oBanme BCIIECTB U XUMHUYCCKUX peaKuHﬁ B 6bITy. HepBaﬂ rnoMouib I1pu

XUMHYCCKUX OKOraX U OTpaBJIICHUAX

OCHOBBI 9KOJIOTHYECKOM IPaMOTHOCTU. XUMHUECKOE 3arps3HeHue okpyxkaromei cpeast ITIK. Poxs xumun

42 B PELICHMH 3KOJOTMYECKUX NpobieM. IIpupoaHble UCTOUHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOIHBIHA ras,
HE(Tb), IPOLYKTH UX MEPEPAOOTKH, UX POJIb B OBITY H IPOMBIIIICHHOCTH
43 XuMPYecKnil KCIEPUMEHT: M3ydeHHe oOpasIoB MaTepHalIoB (CTEKIO, CIDIABBl METAJIOB, IOJIMMEpHEBIE

MaTepHabl)
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INPOBEPAEMBIE HA OI'D II0 XUMHUM TPEBOBAHUSA K PE3YJIbBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJBHON IMPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpedoBaHUA

IIpoBepsiemble Tpe0OBaHMS K NPEeIMETHBLIM Pe3yJbTATaM (0a30BOr0 YPOBHSI OCBOCHMS
OCHOBHOW 00pa3oBaTe/bHOIi NMPOrpaMMbl OCHOBHOIO 00IIero 00pa3oBaHHsi HAa OCHOBe
DrocC

1

IIpencrasienue:

11

0 TI03HaBAaGMOCTH SIBICHUIl TPHPOABI, MOHMMaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB
XMMHYECKOH HayKd Kak oOOJacTM COBPEMEHHOTO €CTEeCTBO3HAHHUS, KOMIOHEHTa oOrmeit
KyJIbTYpPHl M IPAKTHUECKOW NEeATeTHHOCTH YeJIOBeKa B YCIOBHSIX COBPEMEHHOTO OOIIECTBa;

NMOHUMaHHUE MECTa XUMUU CPEAU NPYTUX €CTECTBEHHBIX HAYK

12

O HAYYHBIX METOJAX IO3HAHHUA, B TOM YHUCJIC DKCIICPUMCHTAIBHBIX U TCOPETUUYCCKUX METOAAX
HCCJICIOBAHUS BECUIECTB U U3YYCHUS XUMHUYCCKUX peaKunﬁ; YMEHHUE UCTI0JIB30BaTh MOACIH IJIA

00BSICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

13

o cdepax mnpodeccHOHANBPHON MAEATENbHOCTH, CBSI3aHHBIX C XHMHEH U COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIDKCHHSX XUMUYECKOH HayKH, 4YTO IIO3BOJIUT
oOyJarolMcss paccMaTpuUBaTh XUMHUIO Kak cdepy cBoedd Oymymeil mnpodeccHoHaIbHOM
JEATeTbHOCTH M CIENaTh OCO3HAHHBI BBIOOP XMMHH KaK NPOQHIBHOTO IpeAMeTa Ipu

nepexoae Ha ypOBEHb CPEAHETO o011ero 06p330BaHI/IH

Bnagenue cucreMoil XUMUYECKUX 3HAHUM U YMEHHE IPUMEHSATh CUCTEMY XHUMUYECKUX 3HAHUH,

KOTOpas BKIIFOYACT:
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Ba)KHCUIIINE XUMIYCCKUE MOHITHS: XUMIYCCKUIA JJICMEHT, aTOM, MOJICKYJIa, BEIIIECTBO, IIPOCTOE U
CJIOKHO€ BEIECTBO, OJHOPOJHAs M HEOJHOPOAHAs CMECh, OTHOCHTEJbHBIE aTOMHAas |
MOJIEKYJIAPHAsI MAaCChI, KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00bEM, OKCHI,
KHCJIOTa, OCHOBAHHUE, COJIb (CPEaHss), XUMUYECKasl peaklusl, peakluil COSAMHEHUS, pPeaKluu
pa3ioKeHHs, PEaKiMi 3aMEUICHHUsS, PeaKlIuh OOMeHa, TEIoBOM 3((eKT peakiuu, dK30- U
SHIOTEPMHUYECKHE PEaKINH, PACTBOP, MACCOBAs OIS XMMHUYECKOTO JJIEMEHTa B COCAMHECHHUH,
MaccoBast JI0JIs M MPOLIEHTHAsI KOHIIGHTPALKs BELIECTBA B pacTBOpPE, SAPO aToMa, dJEKTPOHHBII
CJI0if aToMa, aTOMHast OpOHTAIb, pallyC aTOMa, BaJICHTHOCTD, CTENICHb OKHCICHUS, XHMUIECKast
CBAI3b, DIEKTPOOTPHUIATEIBHOCTD, TOJISIPHAS M HENOJIApHAs KOBAJCHTHAs CBS3b, HOHHASI CBS3b,
METaJUTHYECKass CBsA3b, KPUCTAJUTHUECKas pemérka (aToMHas, HWOHHAs, MeTaTnYecKas,
MOJICKYJIApHAsl), WOH, KATHOH, AHHWOH, O3JICKTPOJUT M HEIIEKTPOIUT, DICKTPOITHUTHICCKAs
JUCCOLIMAINSA, PEAKIUH HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIHH,
OKUCJIUTENIb M BOCCTAHOBUTENIb, OKUCJICHHWE W BOCCTAHOBJICHUE, DJIEKTPOJIU3, XUMHYECKOE
paBHOBecHe, 0OpaTHMBIE U HEOOPATUMBIE PEaKIHU, CKOPOCTh XUMUYECKOH peaKIit, KaTaau3arop,

ITAK, xoppo3ust METAJLIOB, CIIJIaBbI

2.2

OCHOBOINOJIAraroImue 3aKOHblI XMMHU: 3aKOH COXpPAaHEHHS MacCChl, HepI/IOHI/I‘IECKI/Iﬁ 3aKOH I[I/I

MenaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOFallpO

TCOPHU XUMHU: aTOMHO-MOJICKYJIApHAst TCOpUs, TECOPUL BIIGKTPOJIHTPILICCKOP‘I JUCCOoIMUalnn

Brnanenne ocHOBaMH XMMHYECKOW TPaMOTHOCTH, BKITFOYAFOIIEH:

31

yMEHHE TpaBWJIbHO WCIOJB30BaTh H3YyYCHHbIE BeLlecTBA W MaTepHanbl (B TOM 4YHCIe
MHHEpaJbHBIE YHOOpeHMS, METaulbl M CIUIABBL, IPOAYKTHl MepepabOTKU IPHUPOTHBIX
HCTOYHUKOB YTIIEBOJIOPOIOB (YIJIsI, IPUPOIHOTO Ta3a, HeTH) B OBITY, CEITLCKOM XO3SIHCTBE, Ha

IMPOU3BOACTBE U NMOHMMAHHUE 3HAYCHUSA KHUPOB, GGHKOB, Yrji€BOJAOB IJi1 OpraHu3sma 4e€JIOBEKa,
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YMEHHUEC NPOTrHO3UPOBATH BJIUSAHUEC BEHICCTB U XUMUYCCKUX MTPOIECCOB HAa OPraHU3M YCJIOBCKaA U

OKPYKAIOILYIO TPUPOAHYIO Cpe.Ty

3.2 YMEHHE HHTETPHPOBATh XMMHUYIECKHUE 3HAHUS CO 3HAHUAMH APYTHX y4eOHBIX IPEAMETOB
33 HaJIM4YMe OMbITa PaboThl C Pa3IMYHBIMU HCTOYHHKAMH HMH(OpPMAIMU 1O XUMHUM (HaydHas U
' HayYHO-IIOMYJISIpHAs JINTEpaTypa, CII0BapH, CIIPAaBOYHHKH, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHMBATh MH(OPMALMIO O BEMIECTBAX, WX MPEBPAICHUSIX U

3.4 MIPaKTUYIECKOM NIPUMEHEHNH U YMEHUE UCIIONb30BaTh €€ Ul pelIeHHs yueOHO-103HaBaTEIbHBIX
3a1a4
Brnagenne ocHOBaMM NOHATHHHOTO ammaparta W CHMBOJHYECKOTO S3bIKA XUMHHU JUISA

4 cocTaBiIeHUS YOPMyYJI HEOPraHMYECKUX BEIIECTB, YPABHEHUH XMMHYCCKUX PEaKIUii; OCHOBaMU
xumuueckoit HomeHnknarypsl (IUPAC u tpuBransHO#)
YMeHHe OOBSACHATH CBA3b IMOJOXKEHUS »IeMeHTa B llepnoaudeckoil cucreMe ¢ UYHCIOBBIMU

5 XapaKTepUCTUKAaMU CTPOEHHSI aTOMOB XHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, odiiee
YHCJIO AJIEKTPOHOB), pacIpeleleHHeM 3JIEKTPOHOB II0 SHEPreTHYECKUM YPOBHSIM aTOMOB
TIEPBBIX TPEX MEPUOAOB, KATHS U KaIbIIUS
[IpencrasieHre 0 MEPUOTUYECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX 3JEMEHTOB (paiyc

6 aToMa, JJIEKTPOOTPHLATEIBFHOCTD), IPOCTHIX U CIOKHBIX BEIIECTB OT ITOJIOXKEHHUS JIEMEHTOB B
Ieprommueckoit cucteme (B MaibIX MEpHOJaX U TJIABHBIX MOATPYMNNAX) M 3IEKTPOHHOTO
CTPOCHHUS aTOMa

7 YMeHue Ki1accupuIupoBaTh:

71 XUMHYECKHE IIEMEHTEI

7.2 HEOpraHUYEeCKHe BelecTBa

7.3 XUMHYIECKHE PeaKInn

8 VMeHue onpeaensiTs:

8.1 BAJICHTHOCTB U CTENEHb OKUCIICHUSI XHMHYECKHX DJIEMEHTOB, 3apsi/l HOHa

8.2 BUJI XMMHYECKOW CBSI3U ¥ THIT KPUCTAIUINIECKOI CTPYKTYPBHI B COSANHEHHUSIX

8.3 XapakTep Cpebl B BOAHBIX PACTBOPAX BEMIECTB (KHCIOT, OCHOBAHMIA)

8.4 OKHCIIUTEINb X BOCCTAHOBHTEN

9 YMeHne XxapakTepru30BaTh GU3NIECKHE U XUMHIECKHE CBOHCTBA!

01 MPOCTHIX BEUIECTB (KUCIOPOJ, 030H, BOAOPO, TpaduT, anMas, KpeMHHUi, azot, ¢pocdop, cepa,

' XJIOp, HATPHIA, KaJIMi, MarHUH, KaJIbIMiA, aTIOMUHUM, )KeJe30)

CIIOXKHBIX BEILIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJa, aMMHaK, XJIOPOBOAOPOJ,
CepOBOIOPOA, OKCHIBI U TUApOoKcUabl MetamioB [-IIA rpynn, amomunus, meau (1), unHka,

9.2 xkemnesa (II u III), oxcuner yraepoxa (I u IV), kpemuus (IV), azora u pocdopa (III u V), ceper
(IV u V1), cepuucras, cepHasi, a30Tucrasi, a3oTHast, GochopHasi, yroibHas, KpeMHHAEBAast KHCIIOTa
U UX COJN)
NPOTHO3HMPOBaTh U XapaKTepH30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa U

9.3 CTPOCHNSI, IPIMEHEHNE BEIIECTB B 3aBHCHMOCTH OT HX CBOHCTB, BO3MOXXHOCTH HPOTEKAHHMS
XUMHYECCKUX HpeBpaLl.leHl/Iﬁ B Pas3JIMYHBIX YCJIIOBUAX

10 YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKNHii, B TOM UHCIIE:

10.1 peakuuii HOHHOTO O0MeHa

10.2 OKHCJIUTEILHO-BOCCTAHOBHUTENHHBIX PEaKIUit

103 WITIOCTPUPYIONIMX XMUMHYECKHE CBOICTBA H3YyYEHHBIX KIIAcCOB (TPYII) HEOPTraHWIECKUX

BCIICCTB
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104

NOATBECPIKAAONUX 'CHETUYECKYIO0 B3aUMOCBA3b MCKY HUMU

11

YMeHue BEIYUCIATH (IPOBOJUTE PacuéThl):

111

OTHOCHTENBHYIO MOJIEKYIIPHYIO M MOJSPHYIO MAacChl BEIECTB, MACCOBYIO OO0 XHMMHYECKOTO

OJICMCHTA B COCAUMHCHUN

112

MacCcOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

113

KOJIMYECTBO BCUIECTBA U €T0 MacCcCy, 00BeM ra3oB

114

10 YpaBHCHUSIM XUMHUYCCKUX peaKHI/Iﬁ U HaxXxOJUThb KOJIMYCCTBO BCIICCTBA, 00BEM U maccy

PpCarcHTOB WK NPOAYKTOB pEaKIIU

12

Bnagenue (3HaHUE OCHOB):

121

OCHOBHBIMH ME€TOJAMHU HAYYHOT'O TIIO3HAHUA (Ha6J'I}OI[eHI/IC, HU3MEPCHHUE, OKCIICPUMCEHT,
MOZ[eJ'[PIpOBaHI/Ie) Ipyu U3YYCHUU BEHICCTB U XUMHUYCCKUX ﬂBJIeHPIﬁ; yYMEHHue C(bOpMyJ'IPIpOBaTB

po6ieMy U MPEUIOKHUTh ITyTH €€ PeIIeHUs

12.2

Oe3omacHON pabOTHl C XMMHYECKHMH BEIECTBAMHM, XHMMHYECKOH MOCYIOH M J1abOpaTOPHBIM

000pyIOBaHHEM

12.3

MIpaBHIaMH OE30ITaCHOTO OOPAIIEHHS C BEIIECTBAMH, HCIONb3yEMBIMU B IOBCEIHEBHON XKU3HH,
MPaBUJIAMH TIOBEACHMS B IEIAX COEpPEeKEHHs 370pOBbS M OKPYXKAIOIIEH MPUPOTHON Cpemsl;
MOHMMaHUe Bpeaa (OMAacHOCTH) BO3ACHCTBHS Ha XKHBBIE OPraHU3MBI OIPEIeTIEHHBIX BEILECTB,

Ccroco00B YMEHBIICHHS 1 MTPEJOTBPAILECHHS MX BPEIHOTO BO3ACHCTBUSL

13

Hamuuue NPaKTUICCKUX HABLIKOB IJIAaHUPOBAHUA U OCYUIECTBJIICHUS CICAYIOINX XUMHYCCKUX

OKCTICPUMEHTOB!

131

U3YyUYCHUEC U OIIUCAHUEC (1)I/I3I/I'-IGCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHUC C (I)I/I3I/I‘IGCKI/IMI/I u
XUMHUYECKUMU SABJICHUAMM; OIIBITHI, WIIOCTPUPYIOIINE MNMPU3HAKA NPOTEKAHUA XUMHYCCKUX

peaxuuit

132

U3YyUCHUEC CI1oco0oB pas3acicHust cMeceit

133

MOTy4eHUE KHCIOpOJa M H3ydeHHE €ro CBOMCTB; TONyYeHHE BOJOPOJA M HM3YyUEHHE €ro
CBOHCTB; TOJy4€HHE YTIEKHCIOTO Tra3a M H3ydeHHE €ro CBOWCTB; IOJyYeHHE aMMHaKa H

U3YyUYCHUEC €TI0 CBOWCTB

134

MPUTOTOBJIEHNE PACTBOPOB C ONPEAEIEHHON MacCOBOM /10JIel pacCTBOPEHHOTO BEllleCTBa

135

MPUMEHEHHE WHAWKATOPOB (JJAKMyca, METWIOpamka W (eHondTanienHa) AN ONpeneeHUst

XapakTepa Cpelibl B paCTBOPax KHUCIOT U menoyvei

13.6

HCCIIEI0BAHNE W OIICAHUE CBOMCTB HEOPTaHMUYECKUX BEIECTB PA3lIMUHBIX KIACCOB; N3ydEHHE
B3aMMOJICHCTBHS KHCJIOT C METAIUIAMH, OKCHIAMH METAJIOB, PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJIIMH; MOJIy4eHHE HepacTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJJHOTO MeTajlla
JpYTUM U3 PacTBOpa COJIM; MCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB TMAPOKCHAOB ATIOMUHHUS U

LIMHKA

13.7

pelieHre SKCIIePUMEHTANBHBIX 3a7ady 1o TeMaM: «OCHOBHBIE KJIacChl HEOPraHMYECKUX
COCIMHEHMIT»; «DJIEKTPOJIUTHYECKasl Auccouuanusy; «BaxHeidmue HeMeTalabl W UX

coeIMHEHU; «Baxkuelre MeTamIbl 1 UX COSIUHEHHMS

13.8

XAMHYECKHE OSKCICPUMEHTHI, HJUTIOCTPUPYIONINE HPHU3HAKK HPOTEKAHHsS PEaKUUi HOHHOTO
oOMeHa; KayeCTBEHHbIC PEakiMU Ha IPHCYTCTBYIONIHE B BOAHBIX PAcTBOPaxX HMOHBI: XJIOPHUI-,
Opomua-, womma-, cyibdar-, Qocdar-, kapOOHAT-, CHIMKAT-aHHUOHBI, THUAPOKCHA-HOHBI,
KaTHOHBl aMMOHHS, MarHus, KaJblus, aFOMHUHHS, xene3a (2+) u kenmesa (3+), mexu (2+),

LIMHKA

14

Ymenue:
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NPEACTABIIATL PE3YJIbTAThl JKCIICPUMECHTA B (bopMe BBIBOZOB, J0Ka3aTCJIbCTB, I‘pa(i)I/IKOB u

14.1
TaOJIHIl ¥ BBISBIATH SMITUPHYCCKHIE 3aKOHOMEPHOCTH
YCTaHABIUBATh CBSI3M MEXKAY pPCaTbHO HAONFOJACMBIMH XUMHUYCCKAMH SIBICHUAMH U
14.2 MpOIECCaMH, MPOUCXOASAIIMMH B MaKpOo- U MHUKPOMHPE, OOBSICHATh IIPHUUYMHBI MHOrOOOpasus
bl

BEIIECTB
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IHHEPEYEHB 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA OCHOBHOM
IroCYaZAPCTBEHHOM 3K3AMEHE 110 XUMHWH

Kon IIpoBepsieMblii 2JIeMeHT coiep:KaHUS
1 IlepBoHaYaTbHBIC XUMAYECCKUE TTOHSITHS
11 YucTele BemecTBa 1 cMecH. CocoObl pa3zieneHus cMecei
12 ATOMBI M MOJEKYJIBl. XUMHUYECKHE >JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JI€MEHTOB. IIpocThie U CI0KHBIE
' BEILIECTBA.
13 Xummaeckast popmyia. BaneHTHOCTh aTOMOB XMMUYECKUX 3J1eMEHTOB. CTEIIEHb OKHCIICHUS
14 3aKoH TOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aroMHas Macca. OTHOCHTENbHAs MOJICKYJIspHAs
' Macca. MaccoBasi IOJIsl XUMUYECKOTO 3JIEMEHTA B COCTMHCHHU
15 KomnuectBo BemectBa. Monb. MosipHas macca. MosipHblii 00bEM Tra30B. B3auMOCBsI3b KOJIMUYECTBA,
' MAacChI ¥ YHCJIa CTPYKTYPHBIX €AWHUII BEIECTBA
16 Odu3nyeckue ¥ XUMHUYCCKUE SBICHUSA. XUMHUCCKas peakius W e MpH3HAKW. 3aKOH COXPAHCHUSI MacChl
' BEIICCTB. XUMHUUCCKHE YPABHCHHS
’ Ilepruonuueckuii 3axoH u Ilepronndeckas cucremMa xumudeckux snemMentoB JI.W. Menneneea. CtpoeHue
aTOMOB
21 Ilepuonuueckuit 3akoH. [lepuoauueckas cucrema xumudeckux snemeHToB [I.M. Menneneesa. [lepuonst u
' rpynmnsl. @U3HYecKuit CMBICI TOPSIIKOBOTO HOMEPA, HOMEPOB EPHOAA M TPYIIIIEI JJIEeMEHTa
92 Crpoenre atomoB. CocrtaB atoMHbIX suep. M3otombl. DnekrpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000I0YeK
' aTomoB mepBbix 20 xumuueckux 3nementoB [lepromuueckoii cucremst JI.11. Menneneesa
3aKOHOMEPHOCTH B M3MCHEHHH CBOMCTB XHMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOMOB, KaNUs, KaJbIIUs
23 (pamuyca aToOMOB, OJJICKTPOOTPHIATEIBHOCTH, METAUTHUECKHMX K HEMETAJUIMYECKUX CBOMCTB) M HUX
' COCIMHEHWH B COOTBETCTBHH C TIOJNIOKEHHEM SIIEMEHTOB B [lepmomndeckoll CHCTEME W CTPOCHHEM HX
aTOMOB
3 CrtpoeHue BelecTBa
31 Xumuueckas cBsi3b. KoBasieHTHas (MOJSIpHAS ¥ HETIOJISIPHAST) CBSI3b. DIICKTPOOTPHIATEIBHOCTh XUMUYECKHUX
' a1eMeHToB. MloHHas cBsi3b. MeTanmnnyeckast cBi3b
32 THITBI KPUCTATTMYECKUX PEHIETOK (ATOMHAs, MOHHAS, METAJUTMYECKasi), 3aBUCHMOCTh CBOWCTB BEI[ECTBA OT
' THTIA KPUCTAJUTHUCECKON PEIIETKH M BUIa XUMUYICCKOM CBA3H
4 BaxHeiime mpeacTaBUTEIM HEOPTaHMYECKUX BellecTB. Hemeramnbl M uX coeauHeHHs. MeTaisl U UX
COCTUHEHHUS
Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKHX COEAWHEHUH: OKCHIOB (COJe00pasyromue: OCHOBHBIE,
41 KHCJIOTHBIE, aM(OTEpHBIE) M HECOJIe00pa3yrolre; OCHOBaHUN (MIENOYM W HEPACTBOPHMBIC OCHOBAHUS);
' KUCIOT (KHCIOPOACOIepKAIINE U OCCKHUCIOPOIHBIC, OJJHOOCHOBHBIC 1 MHOTOOCHOBHBIC); COJICH (CpEeIHUX U
KHCITBIX)
42 duszryeckre U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/Ia, XJI0pa, KUCIOPOIa, CePbl,
' asora, pocdopa, yrnepoaa, KpeMHHS
4 3 dusnyeckne U XUMHYECKHE CBOﬁCTBa IPOCTBIX BCUICCTB-METAJUIIOB: JIMTUA, HATPUA, Kajlud, Mardvdsa U
' KaJbIIKs, ATIOMHIHUS, KeJle3a. DIEKTPOXUMUIECKUH Pl HAPSKEHUH METaIIOB
s Oduznyeckne MW XUMHYECKHE CBOWCTBA BOJOPOIHBIX COCAMHEHHIM HEMETAIOB:  XJIOPOBOJIOpO/A,
' CepoBOOPO/Ia, aMMHAKa
45 DdusnvecKue U XMMHYECKHe CBOcTBa okcuaoB HemeTawios: cepsl (IV, V1), asora(Il, IV, V), docdopa(lll,
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V), yraepona(Il, V), kpemuus(IV). IToigydyeHrne OKCHIOB HEMETAIIOB

Xumnueckue cBoiicTBa okcuaoB: MeTaiioB |A-IIIA rpynmn, munka, meau(ll) u sxemnesa(Il, III).ITonmyuenue

48 OKCHJIOB METAJLIOB
47 XUMHYECKHE CBOMCTBA OCHOBAHHMI M aM(OTEPHBIX THIPOKCUIOB (Ha MpPHMEpe TMAPOKCHIOB AIOMUHUS,
' Kenesa, uHKa). [Tomydenue ocHoBaHuMit 1 aM()OTEPHBIX THIPOKCHIOB
OO0ue XuMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHON, CEPOBOZOPOAHON, CEPHUCTON, CEPHON, a30THOM,
48 ¢docdopHo#, kpeMHHEBO#, yroiabHOW. OcoOble XHMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEpHON W
a30THOM KucnoT. [lodydyenue kuciaot
49 OObume XMMHUYecKre CBOUCTBA cpeiHuX coseil. [lomydenue coneit
4.10 Ionyuenue, cobupanue, paclo3HaBaHHE BOJIOPO/Ia, KHCIOPOA, aMMHaKa, YIIIEKHCIIOTOo Ta3a B JabopaTopHu
411 Ilomyuenne ammmuaxa, CepHOM M a30THOM KHCIOT B INPOMBINUIEHHOCTH. OOmme CcrocoOBl HOIydeHUs
' MeTaJIoB
4.12 T'eHernueckast CBsI3b MEXIY KIacCaMH HEOPTAHUUECKUX COETUHEHHUI
5 XUMHYECKHE PEAKIINU
51 Knaccnguxanus XUMHYECKUX peakLUi MO pa3IMYHBIM MPU3HAKAM: 110 YHCIY U COCTaBy YYacTBYIOIINX B
' PEaKIMH BEUIECTB, 110 TEIUIOBOMY 3((EKTy, 0 H3MEHEHHUIO CTENEeHEeH OKUCIEHHS XUMUUECKUX IEMEHTOB
52 TermoBoit 3¢ ¢heKT XUMUUECKOW peaknuy, TEPMOXMMHYECKHE YpaBHEHHS. OK30- U SHIOTEPMHUYECKHE
' peakiuu. TepMOXUMUYECKHE yPaBHEHUS
53 OKHCIUTENPHOBOCCTAHOBUTENbHBIE peakuun. OKHCIMTENW M BOCcTaHOBHUTENH. [Ipomeccsl OKHCIeHHS H
' BOCCTAHOBJICHUSL. DJIEKTPOHHBIH 0aaHC OKUCINTEIbHOBOCCTAHOBHTEIBHOM PeaKIiu
£4 Teopus snekTponuTHIeCKON Aucconnanuy. KaTHOHBI, aHHOHBI. DIEKTPOIUTH U HEAIEKTPOIHUThl. CHIbHBIE
' 1 cnabble 31eKTponuThl. CTeneHb AUCCONUAIN
5g Peakiun morHOrOo OOMEHa. YCNOBHS NMPOTEKAaHHUS PEAKIMid HOHHOTO OOMEHa, MOJHBIC M COKpAIIEHHBIE
' WOHHBIE YPaBHEHUSI PeaKIHil
6 XuMHS ¥ OKpy Karomast cpefa
61 BemectBa M MaTepuansl B IOBCEJHEBHOH JKM3HM dYeloBeKa. be3omacHoe MCHONB30BaHHE BEIIECTB U
' XMMHYECKUX peakiuii B 1abopatopuu u ObITy. [lepBast mOMOIIb IPU XMMHYECKUX 0’KOTaX M OTPABICHHUSX
XuMHUecKoe 3arps3HEHHE OKpYXKAlolled cpenbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE IIOYBBI, BO3IyXa H
6.2 BOJJOEMOB), CITOCOOBI ero npenoTsparienus [IpenensHas nomycrumast konneHtpamus emects (I11K). Poms
' XMMHHU B PENICHUN SKOJOTHYECKUX MpoOyieM. YcuiieHne MapHUKOBOTO 3¢dekTa, pa3pymieHne 030HOBOTO
crost
IMpumenenne cepsl, a3zora, Qocdopa, yriepona, KpeMHHS ¥ HX COCJHHEHWH B OBITY, MEAHWIIMHE,
63 MIPOMBIIIIEHHOCTH W CENbCKOM Xo3sicTBe. IIpuMeHeHWe MeTaluloB W CIUIABOB  (CTaib, 4yTyH,
' JIOPANIIOMUHUH, OpOH3a) B OBITY M HPOMBIIUICHHOCTH MX coefuHeHud. [ToHSITHE 0 KOppO3WM METasIoB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH
64 [IpuposHbIE UCTOYHUKH YIIICBOJOPOAOB (Yrojb, MPHUPOAHBIA ra3, He(Th), HPOAYKTHI UX IMepepabOTKH
' (OeH3MH), UX POIIb B OBITY U MIPOMBIIITICHHOCTH
[TepBoHauaIbHBIC TOHATHS 00 OPraHUYECKHX BEIIECTBAX KAK O COSIMHEHUSX yriepoaa (MeTaH, 3TaH, STHIICH,
6.5 aIeTHIICH, STaHOJI, TIMIEPHH, YKCyCHasl KicioTa). [TorsTie o O1onorniecky BayKHBIX BEIIECTBAX: KUpPax, OelKax,
YIIIEBOJIaX — M MIX PO B JKH3HU YEJIOBEKa
7 Pacuérer:
7.1 1o GopMysIaM XUMHIECKHX COSMHEHHUH
7.2 Macchbl (MacCOBOM) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKIM yPaBHEHHSAM
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YYEBHO-METOJIUYECKOE OBECITEYEHUE OBPA3OBATEJIBLHOTO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus: 8- kitacc: 0a30BBI YPOBEHB: YUeOHUK; 5-¢ u3aanue, nepepadborannoe I'abpuemnsn O.C.,
OctpoymoB N.I'., CnagkoB C.A. AxuuonepHoe obOmiectBo «M3matensctBo «lIpocBemenue»
Xumus: 9-i kiacc: 6a30BbIN YpOBeHb: YUEOHUK; S5-¢ u3anue, nepepadorantoe ['adbpuensu O.C.,
OctpoymoB N.I'., CnagkoB C.A. AxunonepHoe oo6mectBo «M3narensctBo «IIpocBenienuey

METOIUYECKHUE MATEPHUAJIBI IJI5S1 YYUTEJIA

Metoauueckoe nocobue. 8 knacc (aBropsl O. C. I'abpuensan, U.I'. Octpoymos, C.A.
CrnaakoB).
MeTtoauueckoe nocobue. 9 knacc (aBropsl O. C. I'abpuensan, U.I'. Octpoymos, C.A.
Cnazikos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

Bupryaasnas Xumuyeckas LIkoua

Bupryanenas Xumuueckas [lIkosa - nHTepaKTUBHOE MPOJIOJHKEHUE CTaTHYECKOTO caifTa
Buprtyansnoit Xumnueckoii Llkonel! Cratonie EI'D u 'HA, yyactHukM onuMinuaj u Bce 6e3
OTrPaHUUYEHUS] HHTEPECYIOINECS ONBITAMH, METOJIUKOMN U MEJarOrMKOW MOTYT U3y4aTh
MaTepuabl, periaTb TEeMaTHUYECKHE TECTHI, 3a/1aBaTh BOIPOCHI, OCEIIATh OHJIAITH-BUIE€0JIEKIINH
U KOHCYJIbTUPOBATBCS Y BBIIAIOIINXCS CIIELUATINCTOB!

http://him-school.ru
Poccuiickan 3/1IEKTPOHHAA WKO/a
https://uchi.ru/teachers/lk

WNHudpopmannoHHO-MeToIuuecKas MoIepKKa MeJarorndeckux pabOTHUKOB U
ynpasieHueckux kaapoB obecnieunBaercss PI'BHY «MHCTUTYT comepxaHus U METOJOB
oO0yuenus umenu B.C. JlenneBay mocpeicTBOM pa3MeLIeHUs MaTepHaIoB Ha OPHUIIMATbHBIX
pecypcax: https://conepxanueoopasoanus.pd https://edsoo.ru/ https://vk.com/instisro
https://t.me/instrao

HNuctutyrom OCYIIIECTBIISICTCS MpOBEICHUE LUKIJIa BeOMHAPOB

U MeTOAMYECKUX CEMMHAPOB, MOCBSIIEHHBIX aKTyaJbHBIM BOIIPOCAM IIPETIOIaBaHUs YUeOHbBIX
MIPEIMETOB Ha YPOBHIX OCHOBHOI'O OOIIETO U CPETHETO O0IIIEro
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00pa3zoBaHus B YCIOBUSIX OOHOBJICHHSI COJIEP)KaHUS O0IIEro 00pa3oBaHMs; aHOHCHI
MEpONPHUATHI pa3MelaloTcs B KalleHaape Ha caiite «EanHoe copepkanue oo1ero
obpaszoBanusi». — URL: https://edsoo.ru/metodicheskie-seminary/.

OcHoBHBIE (POPMBI OpraHU3aluy HHOOPMUPOBAHHS YUUTEIICH MPECTaBICHBI B pa3/enax caira:

* HopmaTuBHBIEC JOKYMEHTBI CHCTEMBI 00111er0o oOpa3oBanus. — URL:

https://edsoo.ru/normativnye-dokumenty/.

* ®denepanbHbIe pabovre MPOrpaMMbl 10 yaeOHOMY npenmMery «Xumus». — URL:

https://edsoo.ru/rabochie-programmy/.

* KonctpykTop pabouux nmporpaMm mo ydeoHomy npeamery «Xumusi». — URL:

https://edsoo.ru/konstruktor-rabochih-programm/.

* Mertoanueckue ceMUHApHI 1o yueOHoMY mpeamety «Xumus». — URL:

https://edsoo.ru/metodicheskie-seminary/ms-himiya/.

* Meroauueckue WHTEPAKTUBHBIC KEWUCHI 1O Yy4eOHOMY MpenMeTy «XUMHs». —

URL.: https://edsoo.ru/metodicheskie_kejsy/.

* VHTepakTuBHBIC BUPTyaJlbHBbIE JIA0OPAaTOpHBIE W MpPaKTHYECKHE pabdOThl Ha
yrayOIeHHOM YpOBHE o yueOHOMY npeaIMeTy «XUMU. — URL:

https://content.edsoo.ru/lab/.

* Meroauueckue nocodus no yueoHomy npeamery «Xumus». — URL:

https://edsoo.ru/mr-himiya/.

* Marepuansl no Bompocam (HopMUPOBaHHUS (YHKIMOHAIBLHONH TI'PaMOTHOCTH. —

URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/.

Ha 6a3ze ®I'BHY «MCPO» ¢pynkunonupyet ropsiuas nunusi «OOHOBJIEHHE COAEpKaHUS 00IIEro
oOpa3oBaHUs» M TOJYYEHHUS T[eJarori4ecKuMH pabOTHMKaMHM OTBETOB Ha BOIIPOCHI,
BO3HHMKAIOIIME B  XOA€ IMOATOTOBKM K  HOBoMy  yuyebHomy roxmy. — URL:
https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/.

MeToanuyeckasi moaaepKKa

B pamkax MeTomudeckoil MOAAepKKU BHEApeHUs (eaepaabHbIX pabodux Mporpamm o
XUMHUH OCHOBHOT'O 00IIIero u cpeaHero obmero oopazoBanuss ®I'BHY «MuHcTUTyT conepkanus
u MetonoB oOyuenuss ummenu B.C. JlemHeBa» MOATOTOBIEHBI METOAMYECKHE TOCOOHS U
PEKOMEHJAIINH, MaTEPUAJIbl CEMUHAPOB.
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Ha caiite https://edsoo.ru/ B pazaene Meroauueckue mocooust ¥ peKOMeHIAIHH
(https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/) o yue6HOMY nipeameTy «XuMUs»
YUYUTCIIb MOKET IMO3HAKOMHUTHCA CO CIICAYIOIINMMU MaTCpruaIaMu:

* Y4yeOHO-MeToAnYecKoe 0OecrieueHre IPOLeCCOB MPENoAaBaHus XUMHUU, OMOJIOTHH, PU3UKHU Ha
YPOBHSIX OCHOBHOTO OOILETO U CPEHETO 0OIIEro 00pa30BaHus ¢ BKIIOUCHUEM
JIOTIOJIHUTEIILHOTO MHKEHEPHOIO KOMIIOHEHTA : MeToAn4eckue pekomenganuu. — M. : ®I'bHY
«MHCTUTYT coaepKaHusl U METOJ0B OOyUEHUs»,

2024.-73 c.

. Cucrema OLIGHKH JOCTHKEHUU IUJIAHUPYEMBIX TMPEIMETHBIX Ppe3yJIbTaTOB
ocBoeHHUs1 ydeOHOoro mnpeamera «Xumus». CpemHee oOmee oOpa3oBaHHE : METOAHYECKUE
pexomennanuu. — M. : ®T'BHY «MHcTuTyT conepkanus U MeTo0B oOyueHus», 2024. — 80 c.:

niI.

. Cucrema OLIEHKM JOCTUKEHUW IUJJAHUPYEMBIX MPEIMETHBIX pe3yJbTaTOB
OCBOCHHSI yueOHOro mpenmera «Xumus». OcHOBHOe oOmiee oOpa3oBaHHE : METOJIUYECKUE
pexomennanuu. — M. : ®T'BHY «MHcTuTyT conepkanus U MeTo0B oOyueHus», 2023. — 55 c.:

niI.

o Xumus (yrayOneHHbIi ypoBeHb). Peamuzamus tpeboanuit ®I'OC cpemnero

o0m1ero o0pa3oBaHus : METOJUICCKOE TTOCOOHE TSl yIuTes. — M. :

OI'BHY «MHCTUTYT copepkanusi 1 METOAOB 00ydeHus», 2023. — 100 c.: m.

. JlocTrkeHre MeTanmpelIMeTHBIX pe3yabTaTOB B paMKax HU3Yy4eHHUs MPeIMETOB
€CTECTBEHHO-HAy4YHOTO OJI0Ka (OCHOBHOE 00111ee 00pa30BaHUE) : METOAMYECKHE PEKOMEHIAINH.

— M. : ®I'BHY «MHcTutyT copepkanusi U MeTo10B o0yueHus», 2023. — 136 c.: ui.

. KonrtekctHble 3a1aun. 3aanus K yueOHOMY Kypey «XuUMHus». 8 Kiacc :

yuebHoe nmocodue. — M. : ®I'BHY «MHCcTUTYT comepkanus 1 METOJI0B o0yueHus», 2024, — 41 c.

° OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaknun : METOAUYCCKHUEC PCKOMCHOALIUU. —

M. : ®I'BHY «MHCcTUTYT conepkaHus 1 METOJIOB 0OyUeHUs,

2024. - 27 c.

* Metoanueckuii kelc «XHUMHUUYeCKas CBS3b. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC PECHICTKU»

(8-9 kmacchr).

. Xumus (yrmyOneHHbIi YPOBEHB). Peammzanus
TpeboBaHUM
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®I'OC ocHOBHOTO 001TIETO 00pPA30BaHMS | METOUYECKOE TTocooue s yaurtens. — M. : ®I'BHY
«HucTutyT cTpaterun pazsutus oopasosanus PAOy», 2022. — 97 c.: un.

. IIpenogaBanue  €CTECTBEHHO-HAYYHBIX  IIPEIMETOB B YCIOBMAX

OOHOBIICHHUS COJIEP>KaHUS 00IIETr0 00pa30BaHUs : METOAUYECKOE ocooue. — M. :

OI'BHY «MHCcTUTYT cTpaTerun pa3putus oopazoBanus PAO», 2021. — 184 c.

C LEJIBIO OKa3zaHHs IIOMOIIX YYUTEIIIO B IIPCIIOAaBaHUN CIIOXKHBIX TEM ITOAT'OTOBJICHBI
METOANIECCKUEC NHTCPAKTUBHBIC KeHChI

(https://edsoo.ru/metodicheskie_kejsy/). Hapumep:

. Xumus. 8 wmacc. TormmmBo. 3arpsi3HEHHE BO3AyXa, CIIOCOOBI €ro
MIPEOTBPALLCHHUS.

. Xumus. 9 kiacc. XuMuueckoe 3arpsisHeHne aTMoc(hepsl, IPUPOIHBIX BOJ
U TIOYBBI.

JUJis METOMYECKOr0 COMPOBOXKACHUSI MPOPHIbHBIX TEXHOJOTHYECKUX U €CTECTBEHHO-
Hay4yHBIX KiaccoB MockoBekuii ¢uznko-texnuyeckuii uHerturyt (MP®TH) pazpabotan
npoekt «Hayka B peruoHbl», HAIPaBICHHBIM Ha MOAJIEPKKY MPOPECCUOHATHLHOTO Pa3BUTHUS
MearoroB, a TaKXke Ha (POPMUPOBAHNE OCOZHAHHOCTH M YCTOMYUBOM MOTHBAILIUU IIKOJIBHUKOB K
U3YYEHHUIO MPEAMETOB Ha yriayoneHHoM ypoBHe. IIpoekt peanuzoBsBaiics ¢ 2017 r. @onmom
pazButus ®usrex-mkon, ¢ 2024 r. moayuma MOANEpKKY MHHHCTEPCTBA HAyKH U BBICIIETO
oOpazoBanust Poccuiickoit @Penepaunu u peanuszyercs MOTU. CopepxkaHue mpoekTa
nmpearnojaraeT MacmradupoBaHue oOpaszoBarenbHOM Monmenu «Cuctema @usrexa» B
peruoHanbHble 00pa3oBaTeNbHbIE CUCTEMBL. [lJIsl MmeaaroroB mpoexT mnpeasiaraeT MEeTOJU4YECKHe
MaTepHuabl IS pealnu3aluy yriyoJIeHHOTO U3ydyeHus (PU3MKH, MaTeMaTHUKW, OMOJIOTUH, XUMUHU
B paMKax JOMOJHUTEIHHOr0 00pa30BaHUS U BHEYPOUHOH AEATENbHOCTH, AJS HIKOJbHHUKOB —
npoOpUEHTAIIMOHHBIE MaTepuaabl C BO3MOXXHOCTSIMH BBICTPAWBAHUS HWHAUBHIYaTbHBIX
00pa30BaTeNbHBIX MAPIIPYTOB C UCHOJIb30BAaHUEM PErHOHAIBLHBIX 00Pa30BaTEIbHBIX PECYPCOB.

MaTepI/IaJ'IBI IMPOCKTa MOXXHO HalTH 8 (0) CCBIJIKE:

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-vregiony-ot-

prepodavateley-mfti-i-fizteh-litseya/.
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IIpuiaoxenne 1

CUCTEMA OLHEHKU JOCTUXEHUSA OBYYAIOLIIUMHUCA
IINTAHUPYEMBIX PE3YJIBTATOB OCBOEHUS OBPA3OBATEJIbHBIX

IMPOI'PAMM HA YPOBHAX OCHOBHOI'O OBHIET'O U CPEJJTHEI'O
OBLIET'O OBPA3OBAHUA

YUYEBHBIA TPEIMET «XWUMMWSI»
Ha ypokax XMMuUU OLIEeHHBAaHUIO MOAJIEKAT CAeyIOIUe ClelU(pUIecKre YMEHHSL:

8b10€/IAMDb CYIICCTBCHHBIC IIPU3HAKH OCHOBHBIX XUMHNYCCKHUX HOHHTHﬁ;
ucnonivzoedms MOHATHUA AJIA 00BSICHEHUS OTACIBbHBIX q)aKTOB n HBJICHI/If/'I; 6bl6upan’Ib
OCHOBAHHA U KPUTCPUHN IJIA KJIaCCI/I(l)I/IKaLII/II/I B€IICCTB

U XUMHYECKUX peaklUMil; ycmaumaeiueams NPUUMHHO-CIEICTBEHHBIE CBA3UM MEXIY
O00BEKTaMU W3YUCHHUS; NPUMEHAMb B TPOILIECCEe TO3HAHUS IIMPOKO HCIIONIb3YeMble B XMMUHU
CHUMBOJINYECKUE (3HAKOBBIE) MOJENIN (XMMHUYECKUH 3HAK — CHUMBOJI 3JIEMEHTA, XUMHUYECKast
¢bopMyna,  ypaBHEHME  XHUMHUYECKOM  peaklUMH);  npeobpazosvieamv  MOJEIbHbIE
MIpe/ICTaBICHUSI IPU PELIEHUH Yy4eOHO-

IIO3HAaBAaTCJIbHBIX 3aJa4, evlAas/iAmMsb U xapakmepuzoeams CYHICCTBCHHBIC IIPU3HAKA
HN3Yy4aCMbIX BCHICCTB

U XMMUYECKHUX PEAKLUH; 6bIn0HAMb PACUETHl 0 XUMHUECKUM (OpMyJiaM U ypaBHEHUSIM
XUMHAYECKUX

peaxkuui; nAaHUpO8amb» U NPOBOOUMb  XUMHUYECKUN
DKCIIEPUMEHT.

Jljis opranu3anuy TEKYyIIEro OleHnBaHus 00pa30BaTeNbHbIX PE3YIbTATOB Ha YPOKaX XUMHUHU
MOT'YT IIPUMEHSATHCS:
YCMHBLI ONpOC € UCTIOJIb30BaHUEM CHUCTEMBI CIIELIUAIBHO M000PaHHBIX YCTHBIX

BOITPOCOB; NUCbMEHHDILL onpoc Ha OCHOBE CUCTCMBI 3a11aH1/1171 pastquﬁ THUITOJIOTHH

U YpOBHS CJOXXHOCTH JUIsl OIICHKHM YCBOEHHUS OTICIBHBIX JJIEMEHTOB COJEpKAHUS
KOHKPETHOW TEeMbl, B TOM 4YHCJIE 3aJaHUi, WMEIONIUX XapaKTep «MBICICHHOTO
IKCTIIEPUMEHTa», KOTOpbIe TPEOYIOT OT O0OydJarouuxcsi NMPUMEHEHHUs 3HAHWA B HOBOM

KOHTCKCTC UJIN U1 PCIICHUA HCCTAHAAPTHLBIX 3a/iaY;



BBIIIOJIHCHHUC npakmu4decKux pa50m, MO3BOJIAOINMUX OLOCHUBATH YMCHUA pa6OTbI C
XHUMHUYCCKUMH BCUICCTBAMH U J'Ia60paTOpHI)IM O60py,[[0BaHI/ICM, IMPUMEHCHUEC TCOPETUUCCKUX
3HAHWUM Ha ITPAKTHUKE.

B cuny pasHooOpazusi ¢opM U METOIOB TEKyllee OLICHUBAHHE YYEOHBIX IOCTHUKECHMIA
00yuaroIuxcst MO3BOJISIET:

— OCYIIECTBIIATh JAU(PPEPEHIIMPOBAHHBIN MOAXOM K OOYYAIOUIUMCS C IEIbI0
BBISIBJICHHSI X CIIOCOOHOCTH K MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX CHTYAIUSIX, TOTOBHOCTH K

CaMOKOHTPOJIIO U CaMOOLCHKE PE3YJIbTaTOB CBOUX HOCTHX(CHHﬁ;

— BBISIBIISIT TIPUYMHBI 3aTPYAHEHUH OOy4aromuxcs Npu padore ¢ y4eOHBIM

MaTepuaoMm;

— CIIEANTH 3a XOJOM TIpolecca OOy4eHHs H TI0 Mepe HeoO0XOAUMOCTH
OTIepaTUBHO KOPPEKTUPOBATH (POPMBI €r0 OPraHU3aIMK, OCOOEHHO B YACTH CaMOCTOSITEIIbHON
[I03HABATEJIbHOM JEATEIbHOCTU O0yUYaIOLIUXCS.

TemaTndyeckoe OLICHMBAaHHWE MPEIMETHBIX pe3ylbTaTOB II0 XHWMHMM HAaIpaBJICHO Ha
KOMIUIEKCHYIO OL€HKY 3HAaHUI M YMEHHH OO0y4aromuxcs IOCJ€ 3aBEpIICHUS W3YYECHHUS
OIpe/IeICHHOW TeMbl WM pasjena ydeOHoil mnporpamMMbel. OHO TIOMOTaeT y4YHUTEIIO
OIpeJIeJINTh YPOBEHb YCBOEHHs MaTepuaia M TOTOBHOCTh OOYYaroIUXCs K JalbHEHIIeMy
W3Y4YEHHUIO TIpeaMeTa, a TakKKe CKOPPEeKTHpoBaThb OOpa30BaTelIbHBIA Ipolecc JJis

AOCTHUIXKCHUS JIYUHIUX PE3YJIbTATOB.

OuenuBanmue YCTHBIX OTBETOB

OpHolt M3 TpaaWIMOHHBIX (OPM MPOBEPKU 3HAHUA M yMEHUH OOy4aroluxcs SBISETCS
ycTHbI ompoc. K MeromaM ycTHOTO KOHTpOINS OTHOCATCS: Oecela, paccka3 YYeHHKa,
00BsCHEHHE, KOMMEHTUPOBAHUE TEKCTa y4eOHWKAa, YTCHHE CXEMbI, COOOIIEeHHE. Y CTHBIN
OMPOC HCMOJB3YETCS B XOJ€ PAa3jIMYHbIX TUIIOB YPOKOB, Hallle B Hadalle ypoKa C LEIbIO
aKTyalM3alluyi 3HAHUW, HEOOXOAUMBIX ISl U3YYCHHUS HOBOTO TEOPETHUECKOr0 MaTrepuana, a
TaK)K€ B KOHLIE YpOKa /i MEePBUYHOIO KOHTPOJISI M 3aKPEIUICHUs] TOJYyYEHHBIX Ha ypOKe

3HAHUU.

B kauecTtBe OCHOBHOTO HHCTPYMCHTApUA YCTHOI'O OIIPpOCa BBICTYIIACT CUCTEMa BOIIPOCOB,
MOCTPOCHHBIX Ha OCHOBC KOHKPCETHBIX 3JICMCHTOB COACPKAHUA U3YYCHHOI'O MaTCpuajia, 1100
HOBOI'0O Marcpuaja, MNOMICIKAIICTO 3aKPCIIJICHUIO. COI[Cp)KaHI/IC BOIIPOCOB  YUUTCIIb
onpeaciKsict € yudetoM MOoATrOTOBJICHHOCTU 06yqa10mnxcs1 Ha MOMCHT HU3Y4YCHUMA

COOTBCTCTBYIOLICTO MaTcpurajia.
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[Tpu ouleHMBaHMM YCTHOT'O OTBETA 00YYAIOLIET0oCs Ha MOCTABICHHBII BOIPOC LEIeco00pa3zHo
IPUMEHSATH CIIEIYIOLIE KPUTEPUH:

OtMmeTKa «5» CTaBUTCS MIPH YCIOBUU, €CITH 00YJarOITHIACS:

— JlaeT IIOJIHBIA apryMEHTUPOBAHHBIM OTBET, W3JIOKCHHBIM B OIIPEACICHHOU

JIOTHYSCKOM IIOCJICAOBATCIIBHOCTH,

- ACMOHCTPUPYCT TIMMOHUMAHHUEC CYIIHOCTH COOTBCTCTBYHOIIHMX XHUMHYCCKUX
HOHHTHﬁ, 3aKOHOB H TeOpHﬁ, HCIIOJIB3YET HMX BO B3aUMOCBA3H JIA 0OBsICHEHUS

paccMaTpruBaCMbIX SIBJICHUI M CBOMCTB HN3y4aCMBbIX BCIICCTB,

— YCIICIIHO peai3yeT MOJYYCHHBIC paHee 3HAHMs I OCTPOCHUS BBIBOJOB U
000011IeHHIA.

OtMmeTKa «4» CTaBUTCS MPH YCIIOBHUHU, €CITH 00yJYarOIIHICS:

— JIa€T OTBET, JOMYCKAIOIIUI HEKOTOPbIC HETOYHOCTH B TOJKOBAHUH CYIIIHOCTH
(aKTOB U SABJIEHUH, O KOTOPBIX HICT PEUb;

— CaMOCTOSTEIILHO YCTPAHAET UMEIOIIUECS B OTBETE HETOUHOCTH.

OtmeTKa «3» CTaBUTCS MPH YCIIOBUU, €CITH 00YJarOIIHIACS:

— JIaeT OTBET, KOTOPBIA IO COJCPKAHUIO B OOJBIICH YacTH YIOBIETBOPSIET

TpeOOBaHUSIM K OTBETY Ha OTMETKY «4», HO JOIYCKAaeT OIIMOKKM TPH HCIOJIb30BAaHUHU

TECOPECTUUCCKOTO U @aKTOHOFH‘IeCKOFO Marcpuaja,

- HEC JCMOHCTPUPYET YMCHHA I10 YCTAHOBJICHHIO CBA3W MCKAY HIYUCHHBIM

paHEC U HOBBIM TCOPECTHYCCKUM MATCPUATIOM;

— 3aTPYAHSIETCS B TIOCTPOCHUHU BBIBOJIOB U 00OOIIEHNUI; —IOMYIICHHBIE OMIHMOKH
WCIIPABIISIET C TOMOIIBIO YIUTEISI.

OTtMeTKa «2) CTaBUTCS MPHU YCIOBUU, €CITU 00yJarOIIUNCS:
— JTa€T HEBEPHBII OTBET;

- IMOKa3bIBa€T  OTCYTCTBUC 3HAHUU COOTBETCTBYIOIIUX TOHSITHI

Y 3aKOHOMEPHOCTEM;

- HCEBCPHO MPUMCHACT U3YUCHHBIC ITIOHATHA, 3aKOHBI U TCOPHUU IJIA 00BSICHEHHS

paccMaTpruBaACMBbIX SIBIICHUI U CBOICTB HN3Yy4aCMbIX BCIICCTB,

— 3aTPYAHACTCA B HUCIIPABJICHUN JOIMYIICHHBIX OIIMOOK Kak CaMOCTOATCIIbHO,

TaK U C TIOMOLIBIO YUUTCIIA.
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OuennBaHne NMCbMEHHBIX PadoT

B npakTuke npenonaBaHus XMMHUM B PAMKaxX TEKYIIEr0 U TEMAaTHUYECKOIO0 KOHTPOJISI 3HAHUU
UCTOJNB3YIOTCS pa3inyHble MUCbMEHHBIE 3ananus. Ilpu Bcem pa3HOOOpa3uu NHCHMEHHBIC
3alaHusl CXOZHBI I10 CBOCH LIEJICBOM HAIIPABIECHHOCTH, CYTh KOTOPOM 3aKJIHOYAETCS B TOM,
4TOOBI HE MPOCTO YCTAHOBMUTH, YTO 3HAIOT U YMEIOT OOydaroIMecsi, CKOJbKO O00ECIeYHUTh
OOBEKTHBHYIO OLIGHKY TOro, KaKk M B KaKMX B3aMMOCBS3iX OHM MOIYT IPUMEHSTbH
IIOJIyYEHHBIE 3HAHUS U YMEHHUS JUIs aHAJIM3a, OOBSCHEHUS U IPOTHO3UPOBAHUS PA3IUYHOTO

poza SIBJICHH.

Oxapakrepu3zyeM OCOOCHHOCTH OIICHMBAHUS HEKOTOPHIX BHJIOB 3aJaHUM, KOTOpPbHIC
TPaTUIIMOHHO HMCIIOJB3YIOTCS JJIsl IPOBEACHUS OLEHOYHBIX MPOILEAYP B PaMKax TEKYILIETro U
TEMATUYECKOTO KOHTPOJISI 3HAHUH.

XUMHYECKHUI TUKTAHT.

XUMHYECKUN JTUKTAaHT COCTOMT U3 TMEpPEeYHs BOIPOCOB, TMPOBEPSIONIMX 3HAHUS Ha
PENPOAYKTUBHOM YpOBHE, TPEeOYIOIIUX OBICTPBIX M KpaTKUX OTBETOB. Hampumep: 3HaHHe

CHMBOJIOB XUMHWYCCKHUX 3JICMCHTOB, CI)OpMy.]'I W Ha3BaHUH BCHUICCTB, TCPMUHOJIOTHUH U IIP.

[Ipy oueHUBaHMM XHMMHYECKOTO JUKTaHTa IeJIeCO00pa3HO MPHUMEHATh CIEeAYyIoIue
KpUTEPHH:
O0TMeTKAa «5» CTaBUTCs IIPU YCIOBUH, €CIIM 00yYarOIUCs BEPHO 3aUChIBACT

ot 95 1o 100% oTBETOB; 0TMeTKA «4>» CTABUTCS MPH YCIOBHH, €CIIU 00Y4aIOIIUIICS BEPHO

3aIllMChIBACT

oT 80 o 94% oTBeToB; OTMeTKA «3» CTaBUTCS NPU YCIOBHHM, €CIM OOYYarOLIUIiCs BEPHO

3aIllMChIBACT

or 60 mo 79% oTBeTOB; OTMeTKa «2» CTAaBUTCS TpPH YCIOBUH, €CIH OOydJaromuics

3aIlIMChIBACT MCHECC

60% otBeTOB.

TecTrupoBanue.
MOXHO BBIACTUTH OCHOBHBIE BHJBI TECTOBBIX 3a/laHUM, KOTOpPbIE HCIOJB3YIOTCS s
MPOBEPKH 3HAHUHN M YMEHUN 00YJArONTUXCS TI0 Pa3IMYHBIM TEMaM:

¢ BRIOOPOM OTBETa/OTBETOB (TpeIaraeTcs BHIOpaTh MPABUIHLHBIE OTBET/OTBETHI

U3 TPEJIOKECHHBIX BAapUAHTOB); ¢ KOPOTKUM OTBETOM (TpeOyeTcsl JaTh KpaTKHil OTBET Ha
BOIIPOC
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WJIN BBIIIOJHHUTL 3aJaHHUC B HCECKOJIBKUX npezmo;erHﬂx); Ha COOTBETCTBHUEC (Hy}KHO

YCTAaHOBUTHb COOTBCTCTBHUEC MCIKIY SJICMCHTAMU IBYX

MHOJKECTB);

Ha MOCIIEI0BATEILHOCTh (TPeOyeTCsl pacCTaBUTh 3JIEMEHTHI B TIPABUIIBHOM
MOCJICI0BATEIIEHOCTH).

[lenecooOpa3HO NPUMEHUTh HOPMATHBHOE TUXOTOMHYECKOE OIICHUBAaHHE pPE3yJIbTaTOB
BBITTOJIHEHUS] KaXJIOTO TECTOBOTO 33J[aHMs, HANPABJICHHOTO Ha TMPOBEPKY YCBOCHHUS OJIHOTO
AJIEMEHTA COJICPIKAHUS.

[Ipumepnas mikana mepeBoaa Oamna B OTMETKY (pa3pabarbiBaeTcs B 00pa3oBaTelIbHOU

OpraHM3aliK): 0TMeTKA «5)» CTaBUTCS MPHU YCIOBUH, €CIIM 00ydaromuiicsa Hadbpai oT 85

no 100% ot obmero umcma O0auIOB; OTMETKAa «4» CTAaBUTCS TPH YCIOBHH, €CIU

oOyuatomuiics HaOpai oT 65

10 84% ot obmiero yncna 6aioB; 0TMETKA «3» CTaBUTCS MPH YCIOBHHU, €CITH 00YyJaIOUHACS

HabOpai ot 50

10 64% ot oO1rero uncia 6aoB; 0TMETKA «2)» CTaBUTCS IIPU YCIOBUH, €CIIH 00yJarouiics

HabOpan menee 50%

0T 00I1eTo ynciaa 0aIos.

OunenuBaHue pemieHUs1 pacyeTHBIX 321a4.
PacueTHble 3a1auM IO XMMHMM B CHCTEME OLICHMBAHUS WIPAIOT BAXKHYIO pOJIb B OLICHKE
YpOBHS IOHUMaHUS U YCBOGHUs MaTepuana ooydatomumucs. OHU MO3BOJISIFOT IPOBEPUTDH HE
TOJBKO 3HAHHME TEOPETUYECKUX OCHOB XMMHH, HO U YMEHHE IIPUMEHATHh MX Ha IPAKTHKE,
IIPOBOJIUTH PACUETHl, AHAIM3UPOBATH PE3YJbTAaThl W JieJaTh BBIBOABL. PacueTHble 3amauun
MOTYT BKJIIOUYaTh B ce0sl pellieHue ypaBHEHUN XMMHUYECKHUX peakiuil, pacyeT Macchl, o0bema,
KOHIICHTPAllUA BEIIECTB, a TaKXKe OIpPEACIICHHE JPYyruX XUMHUYECKHX IapaMeTpoB.
PacuerHble 3amauM MOMOTalOT pa3BUBaTh JIOTMUECKOE MBIIUIEHHE, YMEHHE padoTaTh C

JaHHBIMU W NIPUMCHATDb TCOPETUYCCKUC 3HAHUSA HA IPAKTUKCE.

IIpy oOLEHMBaHMM NUCBMEHHBIX PpEUIEHWMM pacueTHBIX 3aJad PEKOMEHAYETCS 110
BO3MOKHOCTH Ha BCE€X 3Tamax MCIOJb30BaTh OOOOIIEHHBIE KPUTEPUH OLIEHUBAHMS TAaKUX
3amanuit B KIIM OI'D (Ha ypoBHe ocHoBHOro oomero obpazosanusa) u KM EID (na

YPOBHE CpEIHEro 00IIero o0pa3oBaHus) MO0 XUMHUH.

57



Pemenue pacyeTHoM 3a/1a4u peIoaraet BBITIOJIHEHUE OIIpeIeIEHHOM
MOCIIEIOBATEIHPHOCTH JIOTHYECKUX JCUCTBUN C (U3MUYECKUMHU BEIIMYMHAMH Ha OCHOBAHHH
COOTHOIICHUH BEIIECTB — YYAaCTHUKOB peakuuu. B 3aBUCMMOCTH OT ycClIOBUS 3aJauu
KOJMYECTBO TaKUX JIOTMYECKUX JCHCTBUI MOXeT ObITh pa3nuuHbiM. [loaToMy mpu
OLICHUBAHMM BaXXHO YYUTHIBaTh TO, Kak OOydYaroIIMiics BBICTPAMBAET HYKHYIO
MOCJIEZIOBATEIBHOCTh 3TUX JIEHCTBUM, W OLIEHUBATh KaXkJ10€ W3 BBIOJHEHHBIX JIEHCTBUH,

KOTOpPOC 6y,Z[CT ABIATHCA 3JIEMEHTOM OTBETA.

O0BEKTOM OIICHUMBAHHU PCIICHUA PACUCTHBIX 3a1a4 ABJIAKOTCA:

1) MPEeIMETHBIH pe3yabTaT — CPOPMUPOBAHHOCTh YMEHHMS MMPOBOJUTH PACUETHI

10 YPABHEHHUIO XUMHYECKON PEAKIINY;

2) MeTanpe/METHbIE pPe3yiabTaThl — CHOPMHPOBAHHOCTh YMEHHH CTPOUTH
JIOTUYECKHE PACCYKJICHHS, CAMOCTOSITEILHO BRIOUPATh CIIOCOO peIIeHUs YIeOHOM 3a/1auu.
Jloruyeckue AEUCTBHS, KOTOPBIC SBIISIOTCS HEOOXOJMMBIMH ISl PEIICHHS PacyeTHOU

XUMHUYECKOM 3aJ1a4uH 110 YPaBHCHUIO XHUMHYCCKOHN PCaKIu:

1) COCTABJIICHUE YpPAaBHEHMS XMMHYECKOM pEaKUuu, O KOTOPOW HJAET pedyb B

YCJIOBUH 3a1a4U;

2) ONpeACIICHUEC COOTHOLICHUA KOJUYCCTBA BCIICCTB — HpOHOpHHOH&J’ILHOﬁ
3aBUCUMOCTH, KOTOPAasA YCTAHABJINBACTCA B COOTBETCTBUU C KOB(I)(l)I/II_II/IeHTaMI/I B YpaBHCHUH

pEaKInm;
3) HAXOXKJICHUE HCKOMOW (PU3NYECKOI BEITMIHUHBI.

Kaxnoe nornueckoe nefictBre oreHnBaeTcs B 1 0ani, cymMmmapHbIit 6ajul 3a BEpHOE pelleHue
3agaun — 3 Gayta. Takoi MPUHLIMIT KPUTEPHATILHOTO OLIEHUBAHUS 11e71ecO00pa3eH Ha MepBbhIX
sTanax (GOpMHUpPOBAaHUS YMEHMs pellaTh pacueTHbIe 3a7auu. B mporecce nzyuenuss yueOHOro
npenMera «XUMHS» HUCHOJB3YIOTCS 3a/aHUs, YCJIOBHE KOTOPBIX [OIOJIHSETCS HOBBIMU
9JIEMEHTaMU 3HAHMK, YTO TPUBOMUT K YBEJIMYEHHUIO KOJIUYECTBA YUEOHBIX JAEHCTBHIA,
HEOOXOJIMMBIX Ul pelIeHus pacueTHoM 3aaauu. [Ipu 3TOM cXOAHBIE IO CBOEMY XapakTepy
yueOHbIe JEHCTBUS, HAapUMEp HaxOXKIEHHE Macchl (00beMa) BEIIeCTB IO H3BECTHOMY
KOJINYECTBY BeIeCTBa (M HA00OpPOT), MOTYT HMOBTOPSATHCS NMPUMEHHUTEIBHO K HECKOJIBKUM
BeliecTBaM. B 3ToM ciywae Takue AeWcTBUS 1enecooOpasHo oreHuBaTh B 1 Gamin. K
KpUTEPUSIM OLIEHUBAHUS PELICHUS PACYETHOM XMMHUYECKOH 3aJaud MOTYT ObITh OTHECEHBI

CJICAYIOMIKUC MOKa3aTCIIN MBICIUTEIbHON AEATEIbHOCTH:

1) NOHMMAaHWE XHMMMUYECKOM CYIIHOCTH Iipoliecca (COCTaBI€HHWE YypaBHEHUS

XUMHUYECKON PEeaKInn);

2) YCTAaHOBJIEHHE TNPONOPLHOHAIBHON 3aBUCUMOCTH (COOTHOILIEHUS) MEXIY

KOJMYCCTBOM BCUICCTBA YUaCTHHUKOB ITPOLECCA BO B3aAUMOCBA3HU,
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3) MPUMEHEHHE  COOTBETCTBYIOIIMX  CIIOCOOOB  BBIYMCICHHMS  3aJaHHOMN
(bu3nYecKoil BEINYNHBI.
Pexomenayercs mpuUMEHATH MO3JIEMEHTHOE OIEHWBAHHUE PEIICHUS PACUETHBIX XUMHUUYECKHX

3aa4:

BCPHO 3alMrCaHbl TpHU DJIEMEHTA OTBETA — 3 6anna;
BCPHO 3alMrcCaHbl ABa 3JICMCHTA OTBCTA — 2 6anﬂa;
BCPHO 3allMCaH OJWH JJIEMCHT OTBETA — 1 6aJ'IJ'I, BCC

OJIEMCHTEI OTBETA 3allMCaHbl HCBEPHO — 0 6amnos.

Jliia onpenesneHust ypoBHS c(pOPMHPOBAHHOCTH Y 00YUAIOMIUXCS YMEHHM pelaTh pacueTHbIe
XUMUYECKHE 3a7aud TMpPU M3YUYCHUH KaXIAOW TEMbl PEKOMEHIYEeTCs IPOBOJIUTH
KpaTKOBPEMEHHBIC MUChbMEHHBIE PaOOThI, 3aJaHUsi KOTOPOM BKIIIOYAIOT PacueTHHIE 3a/auu

Pa3HOro YPOBHS CIOXKHOCTH.

KparkoBpemenHasi npoBepoyHasi padora.
[To mMepe u3yueHus a0001 TEMBI Kypca XMMHUH IIPOUCXOJUT «HAKOIUIEHUE» 3HAHMM, a TaKxkKe
YMEHUM NPUMEHATh MX B PA3IUYHbIX YYEOHBIX CHUTyalusix. B Iensx OLEHKH YyMEHHi
IPUMEHSATH MOJIyYeHHbIE 3HAHUS B CHCTEME M B3aUMOCBS3M 11€J1eCO00pa3HO UCIOJIb30BaTh
KkpaTkoBpemeHHble (10—15 MuHYT) mnpoBepodHble pabOThl, BKIIOYAIOUINE HEOOJbIIOE
KOJIMYECTBO 3aJJaHUM pa3HbIX TUIIOB U YPOBHS CI0KHOCTH. KpaTkoBpeMEHHBIE IPOBEPOUHBIE
paboThl O3BOJIAIOT OLIEHUTh CPOPMUPOBAHHOCTh HECKOJIBKMX B3aMMOCBSI3aHHBIX MOHSATUH B

ponecce N3y4CHus OTACIIbHBIX HOI[TGM/6J'IOKOB.

KpaTKOBpeMeHHLIC IMPOBCPOUHBIC pa60TBI MOTYT COACPKATb 3aJdaHuA, Tpe6y}oume
COCTaBJICHUA ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_[I/Iﬁ (HaHpI/IMep, 3alaHus Ha XapaKTCpUCTUKY
CBOICTB HN3Yy4aCMbIX BCIICCTB, T'CHCTUYCCKYIO CBA3b MCKAY BCHICCTBAMU PaA3JIUYHBIX
KHaCCOB), a TAaKXE paCyYCTHBIC XUMHUYCCKHUC 3aJadyu U APYTruc THIIbI SallaHHfI. KommaectBo
3a,[[aHI/II71 B pa60Te 3aBHCUT OT THUIIA U CJIOXHOCTH BKJIIOYCHHBIX SaﬂaHHI‘;I U OT BPCMCHU,
OTBOAMMOT'O Ha MX BBIIIOJIHCHUC.

[IpumepHas 1mkana nepeBoAa Oamuta B OTMETKYy (paspabaThiBaeTcsi B 00pa3zoBaTelbHOM
OpraHM3aLum):

O0TMeTKAa «5» CTaBUTCS IIPU YCIOBUH, €CIIM 00yJaroImuiicss Habpai

ot 85 no 100% ot obmero ymcna 0ayuIOB; OTMETKA «4» CTaBUTCS TPU YCIOBHH, €CITH
oOyyarommuiicst Habpai ot 65

10 84% ot obuiero yncia 6auioB; 0TMETKA «3» CTaBUTCS MPH YCIOBUH, €CIIH 00y4JaroNIHMics
Habpai ot 50
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110 64% ot 0o0111ero uncia 0auios;

O0TMETKA «2» CTaBUTCS IIPU yCIOBUH, €Clii 00yyJaromuiicst Habpan menee 50%

oT 001Iero yrcia 0aynios.

TeMaTnuyeckasi KOHTPOJIbHas padora.

®opmoii olleHUBaHUS Y4eOHBIX TOCTHKEHHI B paMKax M3Yy4€HHs TEMbl WIM paszfelia Kypca
XUMHH SIBJISETCS KOHTPOJIbHAsA padoTa.

[Ipu opranuzanuu M JajdbHEWIIEM OLIGHUBAHUM KOHTPOJIBHBIX pabOT MO XWMHUHM CHayaia
OTIPENIENIAIOTCS MTOIXOBI K IIOCTPOCHUIO KOHTPOJIBHOM paboThI, a 3aTeM K 0TOOPY KPUTEPHEB
OLICHMBAHUS KaK OTJEJIbHBIX 33JaHMUM, TaK U BCel pabOThl B 1I€JIOM. 3aJaHMsI KOHTPOJIbHOM
pabOThl OPUEHTHPOBAHBI HAa MPOBEPKY OCHOBONOJAralOIIMX 3JIEMEHTOB COAEp)KaHUS Kypca
XUMHUU U C(HOPMUPOBAHHOCTHU MPEIMETHBIX M METalpeAMETHBIX yYMEHHUH oO0ydaromuxcs.
KonTponbHyto paboTy ciiefyeT UCIOJIb30BaTh MO 3aBEPIICHUN M3YyYEHHs TE€MBbl LIETMKOM, a
HE OTHENbHBIX IOATEM/OJIOKOB, H3y4yaeMbIX Ha Yypokax. Jlias KOHTpOJbHOH paboOThI
oTOMpaeTcs caMblii 3HAUUMBIN MaTepual TeMbl. [1o cBoel TUIOJIOrMM 3a/1aHUsI KOHTPOJIbHOM

pa60TbI AHAJIOTMYHBI 3aaHUsAM, KOTOPBIC UCITOJIB3YIOTCA IMPHU U3YYCHUHU KOHKPECTHBIX TCM.

PexoMenayeMm crenyromue KpUTepuu JUisl epeBojia oOIiel cyMMbl HaUMCIEHHBIX OallioB B
OTMETKY IO MATUOAJIIIbHON HIKaJe:

0TMeTKA «5» CTaBUTCS MPH YCIOBHH, €M oOydaronmiics Habpai ot 85

no 100% ot obOmero umcma OauioB; OTMETKAa «4» CTAaBUTCS TPH YCIOBHH, €CIH
oOyuatomuiics Habpai oT 65

10 84% ot obmiero yncia 6ayuIoB; 0TMETKA «3)» CTaBUTCS MPH YCIOBHUH, €CIIH 00yJaIONIHIACS
HaoOpain ot 50

10 64% ot oO1iero yncia 6aIoB; 0TMETKA «2)» CTaBUTCS MPH YCIOBUH, €CIIH 00ydaroMics
HabOpan meree 50%

0T 0011Iero yruciaa 0aiios.

Onenka npakTH4ecKoi padoTsl

BrinonHenue mpakTHuecKux paldoT mpezrnosaraeT KOMIUIEKCHYIO OLEHKY o0pa3oBaTelbHbIX

JOCTHKEHHI OGy‘-I&IOH.[I/IXCSI C Y4€TOM B3aMMOCBA3U OTACIBbHBIX MoKa3aTeei.

KonTponupyeMbiMu pe3yibTaTaMd BBIMOJHIEMBIX JEUCTBUN SIBIISIIOTCS 3HAHUEBBIM U
JeSITeIbHOCTHBIN KOMIIOHEHTBI, KOTOPbIE IIPEICTABICHHI B TAOIHIIE.
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Koumponupyemvie pezynomamul ulnoaHsaemvlx oeticmeuil, ux oyeHueaHue

. Ounenka . Onenka
3HaHHeBbIii KOMIIOHEHT JeATe/ILHOCTHBIH KOMIIOHEHT
(0anb1) (6a1b1)
1 1)Cobmronenne npaBmil 0e30mMacHON PadOTHI 1
MIPY BBIIOJHEHUH XUMHYECKUX OTIBITOB
1)3nanue mabopaTOpHBIX CIOCOOOB IOIYICHHUS
KOHKPETHBIX BEIIECTB; 3HAHHE (UIUUECKUX U
XHMHYECKHX CBOMCTB BEIIECTB, KOTOpEIE
cienyeT YUUTHIBAThH npu BEIOOpE
HEo0X0IMMOTo criocoda ux coOnpaHust
1 2)  CobOmoaenue  mpaBuia  pabotel ¢ | 1
11a00paTOPHBIM 00OPYJIOBAaHHEM NPH MOHTaXKE
pudopoB
2)3Hanue HU3NIECKUX U XUMHUICCKUX CBOWCTB
BEILIECTB, KOTOpBIE CIIEAYeT YYUTHIBATH IPHU
BEIOOpE HEOOXOAUMOTo Croco0a X COOMpaHus
(MeToaMH BBITECHEHHS! BO3QyXa W BOZABI) M
UL JTOKAa3aTeNIbCTBA HAIWYHSA MOJTYyYSHHBIX
BEIIECTB
3)3HaHKe YCJIOBHU NPOTEKaHUS XUMUYECKHX | 1 1
MIPOIIECCOB, UCIIONB3YEMBIX UIS MONYYCHHUS U 3) TI'pamoTHOe obecrieueHre YCIOBHI IS
HCCIIeI0BaHMs CBOMCTB 3a/ITaHHBIX HPOBEACHHUS XUMHYECKIX MPOLIECCOB
BEIIECCTB (H&I’pEBaHI/Ie peaKHHOHHOfI CMECH,
HM3MeNIbYEeHNE TBEPABIX BEIIECTB; PACTBOPEHHUE
BEILIECTB
B BOJIC U T. 1I.)
1 4) OcymiectBieHne HaOmomeHuit 3a xomom | 1
. mporecca, (UKCHPOBAHHWE W OIHCAaHUE €ro
4)/crionp30BaHNEe XHUMHUYECKOW CHMBOJIMKH pe3yIETATOB
ST cocTaBleHHs  (OpPMYJN — BEIIECTB |
YpPaBHEHUH OCYIIECTBISIEMBIX XUMUYECKUX
peakuuit
1 5) CocraBiieHue oT4€eTa O MpOeIanHoii padore | 1

5)DopMyHpoBaHHE BBIBOJIOB ¥ 00OOMICHUIT
0 pe3yJbTaTaM MPOBEICHHBIX HCCIIeIOBaHUIT

MakcuManbHbIH HTOTOBBIH Oamt: 10

OTMeTKa IO MATHOALTHHOM IIIKaIe:
«5» — 9-10 GamnoB

«4» — 7-8 GamnoB

«3» — 5-6 GamnoB

«2» — MeHee 5 6amioB
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OIIeHI/IBaHI/Ie l'[pOGKTHOﬁ H HCCJIeA0BATEIbCKOM JeITeJIbHOCTH

[IpoekTHast U HUCCIIENOBATENbCKAS NESATEIBLHOCTh (OPMHUPYET y 00YHaIOUINXCsl CIOCOOHOCTh
JIECTBOBAaTh CaMOCTOSITEJIbHO, WHUIMATUBHO M OTBETCTBEHHO, MCIOJb3Yys IPEIMETHbIC
3HaHUS B KayeCTBE MHCTPYMEHTa Ui peIIeHus MpoOsieMbl. YdeOHas MpOEKTHas |
HCCIIEA0BATENIbCKasl JIEATENIbHOCTh JIOJDKHA 3aBEpLIAThCA MAaTEPUATIbHBIM  IPOJYKTOM:
MaKeTOM, MOJIEJIbI0, OTYETHBIMU MaTepuajaMu (B ciydyae IMpOeKTa), MUCbMEHHBIM OTYETOM

(pedbepaTom, aHATUTUYECKUME MaTepPUAIaMH, CTEH/IOBBIM JIOKJIaIOM H Jp.).

OOs3aTenbHBIM  YCIIOBHEM TPOEKTHOM M HCCIIEAOBATENLCKOM JIEATENBHOCTH  SIBISETCS
BEJICHUE THEBHHKA, B KOTOPOM OTPaKAIOTCS BCE ATArbl padOoThI, 331a4u ISl KaKJOT0 JTarna
U TPOCIEKHUBACTCA aNTOPUTM pabOTBl HAA TPOCKTOM HIM HUCCIEAOBAaHHEM. XOJ
AKCIIEPUMEHTA U €T0 Pe3yNIbTaThl PUKCUPYIOTCS B MPOTOKOIIE.

HJ’IH OLCHKU PE3YJIbTATOB IIPOCKTA WJIM UCCICAOBAHUA HCO6XOI[I/IMO HCIIOJIB30BATh 3apaHCC
pa3pa60TaHHI>Ie OLCHOYHBIC JIMCTBI C BO3MOXHOCTBIO Y4€Ta CTCIICHU CAMOCTOATCIIBHOCTH,
y4qacCTus pa6OTBI B TIpyIme, COOTBECTCTBUS BBI6paHHLIX MECTOAOB, LCJICIIOIAaraHusd,

(dbopmynupoBaHus MpoOIEMbI U 331a4H paboThI, pabOTHI ¢ UCTOYHUKAMU HH()OPMAIUH U TIP.

HToroBas omeHka 1o MPOEKTY U MCCIEAOBAHUIO JIOJDKHA CKIIAJABIBATHCS U3 CYMMbI OajlioB 3a
KaKIbIN ATar paboThlI.

Hapamempbl OUEHUBAaHUA npO@KI’I’ZHO'MCCJZe()OSClme]leKMX pa60m

Ne Copnep:xanne Kpurtepun oueHuBaHus Bcero 6ai10B
1 Bri60p Tembl 1 paboTa 00ydaromerocs (0-10)
11 AKTyaJbHOCTB TEMBI 0-1

0-ne 0003HaYeHa;
1 - o6ocHoBana
1.2 01
TlocTaHoBKA 0 - He o6o3HaueHa;
POOIIEMbI/THIIOTE3bI 1 - runoresa yetko 0603HAUCHA
13 Ilenenonaranue 0-2
0 — He 0003HAYEHO HJIH IIEJTb HE COOTBETCTBYET THUIIOTEE;
1 — nenau 0003HAYEHBI, COOTBETCTBYIOT THIIOTE3e; 2 — LEJH
0003HAUCHBI, COOTBETCTBYIOT THIOTEe3€, 3aJadd  IOCTaBJICHBI,
COOTBETCTBYIOT LIENTH
14 MeToasl 0 — mer; 0-2
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1 — Ha3BaHO, HO HET HOZ[pO6HOFO OIIMCaHMUs,

2 — OIIUCAHO HO,Z[p06HO, JCTaJIbHO

15 Bemonnenne paboTHL. 0-2
Pesynbrarsl. BeiBoasl
0 — HET;
1 — pe3yJIbTaThl IPUBE/ICHEI, HO HE TI0Ka3aHo, KaK MOJIyICHB;
2 — ONHCaHO, KaK BBINOJHEHAa paboTa, YETKO BBIIEIEHBI
PE3yJIbTAThI, CACIAHbI BBIBOBI
16 CuHormicue 0-2
1 — caMOCTOSITENILHOCTD;
1 —49eTKOCTb CTPYKTYpPHI
2 3arura (0-10)
21 I'pamotHOCTB u 1 B TPAMOTHOCTS - 0-5
“ICTKOCT CTPYKTYPHPOBaHHOCTh
BBICTYIUICHHS
BBICTYIUICHHS;
2 — MOCJIEIOBATENBEHOCTD, YETKOCTH;
3 — COAEPKATENBHOCTh, BCE OCHOBHOE H3JI0KEHO, CYTh PabOTHI
YeTKO BbLIEICHA
22 Hcnonb30BaHue Mpe3eHTALHIA, 0-2
JIEMOHCTpAIUI 0 )
— HE HCIIONB30BAJINCE;
1 — ObUTH, HO OOYYalOIIWICS HE MCIIOIb30Bal WIH
HCIIOJIB30BAJ HEYMEJIO;
2 — TPaMOTHOE M YMECTHOE HCIIOJb30BaHUE; IPE3CHTALMI
W/WMIM IEMOHCTPALUK TPaMOTHBIE, HATJISTHbIC
23 OTBeTHI Ha BOIPOCHI 0-2
0 — HE CMOT OTBETUTH HH Ha OJIMH BOIIPOC 1O TeMe PaboThl;
1 — OTBETBHl HEYBEPEHHBIC, COJNEPKAT OIIMOKHM, HO B LEJIOM
YJIOBJICTBOPHTEIBHO;
2 — OTBETHI Ha 2—3 BOIpOCa 110 TeMe PaBHJIbHbBIC, YBEPECHHbIC
2.4 CamoopraHm3ans 0-1

0 - napymen pernamenrt;

1 — pEeriiaMeHT CO6HIO,I[3HCSI

PexoMenayem crenyromme KpuTepuu Ui epeBojia o01ieil CyMMbl HAUYUCIIEHHBIX OaJIJIOB B

OTMETKY IO MATHOAIIILHON HIKaJe:

O0TMeTKa «5» CTaBUTCS MPH YCIOBUH, €ci oOyyaromuiicss Habpani ot 85

no 100% ot ob6mero uywucima 0amioB;, OTMeTKAa «4» CTaBUTCSA TPH YCIOBHH, €CIU

obOyuJaromuiics HaOpa oT 65
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10 84% ot obuiero yncia 6auioB; 0TMETKA «3» CTaBUTCS MPH YCIOBUH, €CIIH 00yYaIOIIHACs
Habpai ot 50

110 64% ot 06111er0 YKcia OaioB;

O0TMeTKA «2» CTaBUTCS MIPU YCIOBUH, eclii o0ydaromuiicst Habpan menee 50%

OT 0011ero yucia 6auIoB.

Ha ocHOBaHMUM IpHUBEACHHBIX PEKOMEHIAIMI B 00pa30BaTeIbHON OpraHU3alul MOTYT OBITh
pa3paboTaHbl W MPUHSATHI CBOM KPUTEPUU OLICHMBAHHS TPOCKTHON M HCCIEIOBATEIHCKON
JEATEIbHOCTH OOYYaroUIMXCsS C Y4eTOM OCOOCHHOCTEH OCHOBHOW 00pa30BaTeNbHOM

IIPOrpaMMBbl, peajin3yeMoil B JaHHOW 00pa30BaTEeIbHON OpraHu3allu.

TpeOGoBanuss K BBICTABJEHMI0O OTMETOK 32 IPOMEKYTOUYHYH AaTTeCTALHIO
[IpomexyTouHasi aTTecTanus Mo y4eOHOMY MpeaMeTy MPOBOIUTCS 32 YETBEPTh M YUCOHBIH
rog. B coorBerctBum ¢ VYcraom LO mpu npoBeneHHMM NPOMEXYTOYHOM aTTecTalUu
oOyyaroIuxcs IO MTOraM 4YeTBepTH M 3a ToJ NpUMEHseTcs NATHOaUIbHas CUCTEMa
OLICHUBAHMS B BUJIE€ OTMETKHU.

OTMeTKa 3a 4eTBEPTh 00YYaOLIMMCs BBICTABIISETCS HA OCHOBE PE3yJIbTATOB TEKYILIETO
KOHTpOJIsl ycneBaeMOCcTH. OIleHKa BBICTABISETCA IpPU HAIMYMM 3-X U Oosiee TEKYIIHUX
OTMETOK 3a COOTBETCTBYIOIIMH mepuoj. O0ydaromuecs, MponyCcTHBIINE 0e3 yBaKUTEITbHON
npuunHbl 50 % y4eOHOro BpeMEeHH, HE aTTECTYIOTCS IO UToram yeTBepTu. Bompoc 06 ux
aTTeCTalluu PelaeTcsi B paboyeM Mopsijike.

[Ipn nmpomycke oOyuaromuMmcsi O yBakUTeldbHOW mpuuuHe Oosiee 50% yueOHOrO
BPEMEHH, OTBOAMMOIO Ha M3y4e€HHE y4eOHOTo IMpeaMeTa, NMpH OTCYTCTBUM MHUHUMAJIBLHOTO
KOJINYEeCTBA OTMETOK JJIsl aTTECTALUH 32 YEeTBEPTh 00YyJaIOLIUiica HE aTTeCTyeTcsl.

OOyuaronuiics, HeaTTeCTOBAaHHBIM M0 YBaXXUTEJIbHOH NpPUYMHE, HMEET IPaBo
OTYMTATHCS MEJarory 1no y4eOHOMy NMpeAMETY 3a MPOIYLIECHHbI MaTepuan BO BHEYPOUHOE
BpEeMs U TIPOWTH aTTECTALUIO 32 YETBEPTh.

[Ipu BbICTAaBIEHUM OTMETKH IO Yy4eOHOMY MpeaMeTy 3a Y4eOHBIH TOoX Cleayer
YUUTBIBaTh OTMETKH 32 4eTBepTU. OTMETKA 32 y4eOHBIN T'0J] BBICTABIISIETCS KaK OKPYTIICHHOE
710 LIEJIOT0 YKciia cpefHee apupMeTHIeCKOe YETBEPTHBIX OTMETOK.
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