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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeabLHOM IPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepaibHONl pabouell MpPoOTrpamMMbl
BOCITUTAHUS M C yUETOM KOHIICTIIIMHA TIPETIOaBaHUsI YUeOHOTO TIPeIMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHHUE O IENSIX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCIHMTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE coJIepKaHue,
npeaycMaTpUBaET paclpeelieHde €ro Mo KiaccaM M CTPYKTYpUPOBAHHUE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUH, ONPEIENAECT KOJUYECTBEHHBIE H
KAuECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHIyEMYIO
MOCJEAOBATEAbHOCTh W3YYEHHUS] XHUMHU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH IpeaMera s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a TakKe TPeOOBaHUM K
pe3yiibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1IeJIel U3ydeHUsI TIpeaMeTa U OCHOBHBIX
BUJIOB YYEOHO-TO3HABATEIILHOM JEATEIbHOCTU OOYyYaromierocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XWMHH CIYXUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
o0Oy4aromierocsi, ero MnpejcTaBiIeHU 0 MaTepUabHOM EJUHCTBE MHpPA, BAKHYIO
poJib UTparoT (POpMUPYEMbIE XUMHEH NPEJCTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 HDBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSIX PEIICHUs TJI0O0ATbHBIX
npo0JjieM yCTOMYMBOIO pPa3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peaiu3aliiid  BO3MOMKHOCTEM  JIIT  CaMOpa3BUTUSA |
dhopmMupoBaHUsI KYJIbTYPhI IUYHOCTH, €€ 001Iel U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW  y4eOHOW  JCeSATEIhHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHON e TEIbHOCTH;

3HAKOMHUT CO CHEIMU(UKON HAyYHOTO MBIIUICHHS], 3aKJIaJbIBA€T OCHOBBI
LEJTOCTHOTO B3MJIsia HA €IMHCTBO NPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTIXCs;



CrocoOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHHSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUs B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormuecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl IO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxona k €€ uzyuyeHnro. ComepKaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETHMYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepunoanueckoro 3axkoHa /. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHMS O CTPOEHUU aTOMa U XUMHUYECKOM CBA3H;

— OpeacTaBieHUd 00 AIIEKTPOJUTHYECKON JHCCOLMAlMU BELIECTB B
pacTBopax.

TeopeTnueckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K JpPYyroMy, BBINONHSS (YHKUMU OOBACHEHHMS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW MPAKTHUYECKOIO MPUMEHEHUS U MOJy4YECHHMS
W3Y4YaeMBbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpUPOIbl, LIEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. V3ydyeHHe XMMHUHM NPOUCXOOUT C IMPUBICYEHUEM
3HaHUW M3 paHee HM3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaIOMUNH MHUPY,
«buonorus. 57 knaccel» U «Pu3MKa. / KIaccy.

[Ipy wu3ydyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIIbBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya yyeOHOro mpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX IMMOJIOKEHUH,
JOCTYIHBIX OOO0OIEHUA MHUPOBO33PEHUECKOr0 XapakTepa, s3blKka HAayKH, B



OpUOOIIEHNHM K HAayYHbIM METOJaM T[IO3HAaHUS TMPH U3YYEHHUU BEIIECTB U
XUMHUYECKUX PEaKIHii, B ((OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATENbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
NeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0E€30MacHOTO OOpallleHHus C BellecTBaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3yuyeHun XMMHUHU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GopMHUpOBaHHE HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAyYHbIM
METOJiaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUMU;

— obecrieyeHne ycloBUil, CIOCOOCTBYIOIIMX TPUOOPETEHUIO 00YUYatOIUMHUCS
OIbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAYEHUE ISt
pPa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOwmEeHd (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOUN
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPY’KAIOIEro MHpa, UCHOJIb3Ysl 3HAHWSA W ONBIT, IMOJYYEHHBIE NPU H3YUYEHUU
XUMHH, TPUMEHSTh WX MpPU PELIEHUH MpoOJIeM B TOBCEAHEBHOW KHU3HU MU
TPYAOBOU IEATENBHOCTH;

— (¢opmupoBaHHe y OOYy4YalOMMXCA TIyMaHUCTUYECKUX OTHOILECHHUI,
NOHMMAHHS LIEHHOCTH XUMHUYECKMX 3HAHUW JUIsi BBIPAOOTKH HKOJIOTMUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBbITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAarOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOGHHMS OOILIEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY Npo¢uis U HampaBICHHOCTH JajibHEHIIEro
oOy4eHUsl.

OOmiee YMCIO YacOB, OTBEACHHBIX Ui HW3YYEHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocrapisieT 136 gacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEP KXAHUE OBYYEHUA

8 KJIACC

IlepBoHauyajibHbIE XUMUYECKHE MOHATHS

[Ipeamer xumun. Posib XUMHM B KU3HHU YeJIOBEKa. XUMUSL B CUCTEME HayK.
Tena wm BemecTBa. du3nueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeToAax MO3HAHMS B XUMHH. UHCThIe BEIIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢Gopmysna. BajleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocHTeNbHAsg MOJIEKYJIsIpHas Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COEIMHEHUH.

KonuuectBo BemectBa. Monbs. Mossipaas macca. B3aumocBs3p KonnyecTsa,
MacCchl M 4YHUCJIAa CTPYKTYPHBIX €OUHUIL BewlecTBa. Pacuérel mo dopmysam
XUMHYECKHUX COCTUHECHHIA.

Ouznvecknue U XUMHUECKUE SBICHUS. XUMUYECKasi peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0HU, NMpaBUiiaMu paboThl B JabOpaToOpuu u
npuémMamMu o0paileHus ¢ J1abopaTopHbIM 00OPYJAOBAaHUEM, U3YUCHUE U OIMMCAHUE
bu3MYecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHNE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYyIKe,
KUTICHWE W KOHJEHCAIUSl BOJABI) U XUMHUYECKHX (TOpPEHHE CBEYH, MPOKAIWBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJEHCTBUE MeNa C KUCIOTOM) SIBJICHUM, HAONIOACHUE U
OMKMCAaHKWE TPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakiuil (paszokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3ioxKeHUe THAPOKCUAA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE Kelie3a ¢ pacTBopoM coiu meau (1),
U3Yy4YEHUE CIOCOOOB pa3JesieHus] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPCHHON
cCoiMM, HaOJIOJACHWE W  OMNHCAHHE  PE3yJIbTaTOB  TMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJENEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

BaxHeiue npeacTaBuTe/ 1M HCOPraHUYECKUX BelleCTB

Bo3ayx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT W MpOCToe
BelecTBo. Haxoknenuwe kucimopoia B Mpupoe, (PuU3Myeckue M XUMUYECKUE
cBoiictBa (peakiuu rtopenus). Oxkcuapl. [lpumenenue kucnopoga. CrocoOsr



MOJIyYeHHUST KHUCIopoda B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alyIoTpoIiHas MOIU(UKALNUS KHCIOPO/Ia.

TeroBoit 3¢ (deKT XUMHUYECKON peakluu, TEPMOXUMHUYECKHUE YpaBHEHMS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemiecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucmotel u comnu.

MoutsipHBI 006EM Ta30B. PacuéTel M0 XUMHUECKUM YPaBHEHUSIM.

Odusnueckne cBoucTBa BOAbl. Boma kak pacrtBopurenb. PacTBOpBIL
HacelllleHHbIE M HEHACBIIIECHHBIE PAacTBOpPbI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBasi 10711 BelllecTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbI. OCHOBaAHUSI.
Ponp pacTtBOpoB B Mpupo/ie U B XKU3HU 4YesioBeKa. KpyroBopot BoAbI B MPHUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyrone  (OCHOBHBIE, KHUCIOTHbIE, aMQOTepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHue KUcIor.

Comu. Homenkiarypa comneid. @U3nUecKue U XMMHUYECKUE CBOKMCTBA COJICH.
[TomyyeHue comnen.

['eneTnueckas cBA3b MEXKAY KiIacCaMU HEOPTaHUYECKUX COCTMHEHH.

Xumuueckuii IKCnepumenm:

KAUuE€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpOAa B BO3/IyX€E, MOJIyUYECHHE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOIoIeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUSI BO3HUKHOBEHHUS W
MpeKpalieHus TOpeHus (MmoXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMKMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, PACIIO3HABAHWE W W3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojopoaa ¢ okcuaom memau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEIOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



WCCJIEIOBaHNE OO0pa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IETIOYEH,
uzydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajulaMHU, pPEakUWi HEUTpa3aluH, IOJIYyYECHHE HEPACTBOPHMBIX
OCHOBAHHWMH, BBITECHEHHE OJHOIO0 METaJla IPYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaxkHenmme Kiaacchl HEOPTaHUYECKUX
COEIMHECHUID.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIAaCCU(PUKAIMU XUMHUUYECKUX BJeMEHTOB. [lonstue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepnonnueckuit 3akoH. [lepronnueckast cucTteMa XUMHUYECKUX JIEMEHTOB /.
N.  MengeneeBa. KopoTkonepuonHas ©  JJIuHHONEpuUoAHas  (HOpMbI
[Tepronnueckoii cucrembl xumuueckux 3nmemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. OuU3ndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTtonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepuCTHKa XUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpynnaM U nepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepronueckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€HbId U
IpaXIaHUH.

Xumudeckass cBs3b. KoBajeHTHass (TOJIIpHAsT U HEMOJSpHasi) CBS3b.
DJEKTPOOTPULIATENBHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tponecchl OKUCIEHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIINX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHUS).

Mesxcnpeomemmnunie ceasu



Peanu3auus MeXNpeaMETHBIX CBA3CH NpU U3YYEHUM XUMHUHU B 8 Kiacce
OCYULIECTBJISIETCS 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
IOHATUH, TaK U MOHATUH, SBISAIOIINUXCSA CUCTEMHBIMU I OTHEJBHBIX IIPEIMETOB
€CTECTBEHHO--HAy4YHOT'O [IMKJIA.

OO011ue ecTeCTBeHHO--HAay4HbIE MOHATHUS: HAYYHBINA (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKAIMsA, MEePUOJUYHOCTb, HaONIIO/CHHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHI,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJa, dJIEKTPUUYECKUN 3apsil, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKUE BEIUYMHBI, €AMHUILIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3BE€3/bl, CoNHIIE.

buonorus: hborocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTrBo U xXuMHYecKas peaKkuus

[lepnogmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kaiuus, KalablUusd M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XWUMHUYECKOW CBA3U. THIIBI KPUCTAINIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BEUIECTB.

Krnaccudukanys XuMAYECKUX PEaklMid MO pa3InyHbIM IpHU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TemoBoMy 3¢¢eKTy, Mo
U3MEHEHHUIO CTETeHEN OKHMCIEHUS XUMHYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, 1O
YYACTHIO KaTajau3aropa). DK30- U 3HAOTEPMUUECKUE PEAKLUN, TEPMOXUMUYECKHE
YPaBHEHUS.

[TonsiTue 0 cKOpOCTH XUMHUYECKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'eTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU,  JJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIILHO-BOCCTAHOBUTENBHOW  peakuuu.  CocTaBieHME  ypaBHEHMMU



OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMHA C  HCIOJIb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust PNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMHA HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBIE YypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHUII W coliel B CBETe TMPEACTABICHUH 00 DBIEKTPOIUTHUECKOM
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O TMAPOIIN3E CONEH.

Xumuueckuii IKCnepumMennt.

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAJIOB W HEMETAIOB (rpaduTa W anMmasa), CIO0KHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIUU
OT BO3ACHCTBUS pa3iaNYHbIX (AKTOPOB, MCCIEAOBAHUE DIEKTPOIPOBOIHOCTU
pacTBOpPOB BEUIECTB, IMPOLECCa JUCCOLMAIMU KHCIOT, INEJIOYed U  COJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEACHHE  OIbITOB,
WUIIOCTPUPYIOUIUX ~ NPHU3HAKM  OPOTEKAHWs  peakuuidi HOHHOro  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, o00pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakluu pas3iokKeHHs, COeINHEHUs), paclio3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOLIBIO KAaYECTBEHHBIX PpPEAKIUH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

HeMmeranbl U UX coeTUHEeHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (u3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHMYECKME CBOWCTBA Ha NpUMEpE  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTalaM{, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, IMOJy4YEHUE, NPUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOJAOPOZa HA OPraHU3M 4YeJioBeKa. BakHeWlnme XJIOpUAbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 37aeMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u (U3MYEeCKUue CBOMCTBA
MPOCTBHIX BEIIECTB — KUCIOPOa U CEPbl. AJIIOTPONHbIE MOIU(DUKALIMK KACIOPOAA
U cepbl. XUMUYeckue cBoilcTBa cepbl. CepoBOJOpO, CTpoeHue, (pu3NYecKue U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
CepHas xwmciora, (Qu3HUecKMue W XHMHYECKHE CBOMCTBa (0OIIMe Kak
MpeACTaBUTENsl KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE PEeaKIH,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJIYy4YeHUsT CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoii KUCIOThL. COM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKLIMs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOTUHEHHM B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 3yeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapAaKTEPHBIE CTENEHU OKUCIIECHHS. A30T, paCOpOCTPAHEHUE B MPUPOJE,
dusnyeckue u xumMuyeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €TO
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, MONMyueHue U nmpuMenenue. Coiau aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyydeHue, (PU3nYecKue U XUMUYECKUE
cBOlicTBa (00IIME Kak TMPEACTAaBUTENsl Kiacca KUCIOT M crHenuduyeckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yA0OpeHuil. XuMHUYecKoe 3arps3HEeHUE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, HOuBbl U BonoéMOB). docdop,
aoTpornuele Moaupukamuu ¢ocdopa, (puU3MUECKUE M XMUMHUYECKHE CBOWCTBA.
Oxcup pochopa (V) u pochopras kuciora, Gpu3HUecKre 1 XUMHISCKHAE CBOMCTBA,
nosyuenue. Mcnonas3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOoJ,  aJUIOTPOIHbIE
MOAM(UKALIMM, PACHPOCTPaHEHUE B NPUPOAE, (PUINYECKHE U XUMUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yriaepoaa B npupone. OKCUIbl yriepoaa, ux
dbu3nueckue W XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha IKUBBIE OpPraHU3MBbI,
NOJIyYeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHAOM
yriepoaa (IV), rumorteza rinoOasbHOTrO MOTEMJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YromapHas KucaoTa U €€ coM, uX (PU3NYECKUEe U XUMHYECKUE CBOMCTBA,
noysydyeHne u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, TPOMBIIIJICHHOCTH U CEJIIbCKOM
XO35UCTBE.

[lepBoHavasIbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriiepoaa (MeTaH, 3TaH, 3TUIICH, alleTUIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HWCTOYHUKH YTJIEBOJOPOJOB (Yyrojib, MTPHUPOIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yriieBojax — 1 ux
poid B OKM3HM 4eJioBeKa. MarepualibHOE €AMHCTBO OpPraHUYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwnii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOIy4YCHUE U
npuMenenue. CoenuHeHHs KpeMHHsT B mpupoje. OOmue mnpeactaBieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BaHUE B
OBITY, B IPOMBIIUIEHHOCTH. BakHelIlIne CTpOUTEIbHBIE MaTEpHAIbl: KEPaAMUKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlUi Ha XJIOPUA-UOHBI U HAOIIO/IEHUE MTPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTPAKAIOIINE (PU3MUCCKHE M XHUMHYECKHE CBONCTBA
rajoreHoB MW HX COEIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
O3HAKOMJIEHHE C oOpa3uaMu XJOpUIOB (TaJIOT€HHUIOB), O3HAKOMIJIEHHE C
oOpaslaMu cepbl M €€ COCIMHEHMSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHHUE Tpoliecca OOyTIMBaHUS caxapa IMoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, M3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBIE€HHOI CEPHOM KUCIOTHI, IPOBEIEHNE KaUECTBEHHOW pEaKIMu Ha CyJIb(aT-
MOH W HAOJIOJIeHWE TMpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (pU3ndecKuMu
cBoiicTBaMu azotra, ¢Gochopa M HX COEAMHEHUH (BO3MOXXHO HCIIOIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U (ochHOpHBIX yA0OpEHUid, MOTyUeHHUE,
coOupaHue, paclio3HaBaHUE W M3y4YEHHWE CBOMCTB aMMHaka, IPOBEJCHUE
Ka4eCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U GochaT-uoH U U3yUYCHHUE MPU3HAKOB
WX MIPOTEKaHMsl, B3aUMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), M3YUYCHHE Mozenen
KPUCTAUIMYECKUX peIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afcOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM W
YCTPOMCTBOM TPOTHBOTa3a, MOJy4YeHHE, COOMpaHue, Paclo3HaBAaHUE U M3YyUCHHE
CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJICHUE KaueCTBEHHBIX pEakiii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYEHUE NPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIIMEH CUJIMKATHOM TMPOMBIIIJIEHHOCTH, PEIICHUE 3KCIePUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTansibl 1 MX COCTUHEHUS

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siemeHtoB [[. U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTamindeckas CBsI3b U
MeTaJTUYecKasi ~ KpUCTa/UIMYecKass  peméTka.  DIEKTPOXUMHUUECKUU  psij
HaIpsHDKeHUN MeTauioB. U3nUecKkue U XMMHYECKHE CBOMCTBAa MeTaiuioB. OO1ue
CIOCOOBI TIONTydeHUs MeTawioB. [loHsTHE O KOPpPO3WKM METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposuu. CraBel (CTajib, YyTYH, JIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[lenounsie MeTauibl: ToyioxkeHue B Ileprognueckoil cucTeMe XUMHUYECKHUX
anemeHToB /. 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXXICHUE B MPUPOJE.
duznyeckre U XMMHYECKHE CBOMCTBA (Ha mpumMepe HaTtpus W Kainusa). OKCuabl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCMHEHU.

[I{enoyHO3EeMENbHBIE METAJUIBI MarHMil W KaJdbUUW: IIOJOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. Menaeneesa, ctpoeHue
MX aTOMOB, HaX0XJIeHUE B npupoae. Ou3znueckue 1 XuMHYECKUE CBOMCTBA MATrHHUS
U Kanpuug. Baxdeimue coeauHeHUs Kaiblus (OKCHUJ, TUIPOKCHA, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJIFOMUHUN: TIOJ10KeHUE B [leproindeckoil CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOCHUE aroma, HaXOXICHUE B Ipupojie. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIA
AIIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHE aroma, HaXOXKICHHE B mpupone. Pu3NUEeCKHE H
XMUMHYECKHE CBOMCTBA jkene3a. OKCcuIbl, THAPOKCH b U cosu xkene3a (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYUYECHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTaTOB KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUg W HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaJbIMs, aJIOMUAHUS, [IUHKA, JKEJie3a
(IT) u xenesza (I1I), mequ (II), HaGnrogeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpWsl, Kajdus W Kaublus (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUPOKCHUIA AITFOMUHUS
Y THJIPOKCHUJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenmme
METaJUIbl U X COCTUHEHUS.

XuMHuA U OKpY:KalIas cpeaa

BemectBa m Marepuanbl B MOBCEAHECBHOW JKM3HW 4YeJIOBEKa. bezomacHoe
MCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakuuii B ObITy. [lepBasi momotb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’KaroUehd cpefbl (MpeaenbHasl I0IMyCcTUMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHH 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue 00pasIoB MaTepuanoB (CTEKJIO, CIUIaBBl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mescnpeomemnmnoie ceasu



Peanuzamus MeXnpeIMeTHBIX CBs3ed MpU HM3yYeHUH XUMHM B 9 Kiacce
OCYILLECTBIIIETCSI 4epe3 HCIOJIb30BaHHE KaK OOLIMX eCTEeCTBEHHO-HAay4YHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOIINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHSA: HAy4YHBIA (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTe3, Kiaccudukanus, TMEepHUOAUYHOCTh, HaOIIOACHUE,
OKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

@dusmka: Mmarepus, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
U30TONBI, PAAHMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3aps], NPOBOIAHUKH,
NOJYIPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIINUYECKas
peméTka, CruiaBbl, (U3UUECKUE BEIMYMHBI, CAUHULBI W3MEPEHUsI, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rtugpocdepa, MUHEpaNIbl, TOPHBIE MOPOIbI,
MOJIE3HbIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO  OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B X0/¢ OOYyYCHHS XMMHUU B CAWHCTBE Y4YEOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHUCKUMU
COILMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSITHIMU B
oOIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHUS M CIIOCOOCTBYIOT MpOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JIndHOCTHBIE ~ pe3yJIbTaThl ~ OTPa)KalOT  TOTOBHOCTh  OOYyYaroIIMXCs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTHBHBIX [IEHHOCTHBIX OpPUEHTAMA U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSI:

LIECHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHUSI:

NPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHMS

MHPOBO33PEHUYECKUE TPEICTABICHUS O BELIECTBE M XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTABIIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX TPOIECCOB U SIBIICHUM,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl € Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMHU CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYyYEeHHMIO M TMO3HAHWIO, JHO003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CcamMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEIOBATEIBCKOMN
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJbHEHIIIEM;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBBSI:

OCO3HaHUE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJISI, HAPKOTHUKOB, KYPEHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacHOCTH TMpu  OOpallleHUH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUUECKOMY U3YyUYEHHIO TPOPECCUIl U TPyla pa3InuyHOro poja,
YBOKEHUE K TPYyLy M peE3yjbTaTaM TPYJOBOM JEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHENIHON MpodhecCuOHaTbHOM AESTENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTMYECKH 1€eCO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
KU3HM Ha 3emile, OCHOBE €€ CyLIECTBOBAHUs, IOHUMAaHUE [IEHHOCTH 310POBOIO U
O0e3zomacHOro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXMYECKOMY 3[0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEICHUS MPU PabOTE C BEUIECTBAMU, a TAKXKE B CUTyalUsX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHOU CPEIOM, JJIsl OBBIIEHUS
YPOBHSI  OKOJIOTUYECKOW  KyJbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTAaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIIEHAY4YHBIE TOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (HAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHMM U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IETOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaJIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE 0OeceunBarOT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE HeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS HWCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIJICHUS TPU OCBOCHHUH
3HAHWM: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSITHH (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), HUCIOIB30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3HM MEXIY OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, IO aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B IIPOIlECCe I[IO3HAHUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJIMYCCKUEC (3HAKOBBIE) MOJICIIH, HCIIOIh3YEMbIC B XHUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHHS —
XUMHUUYECKUW 3HAK (CHUMBOJ JJIEMEHTAa), XuUMUueckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU PEHICHUH Y4eOHO-TIO3HABATENbHBIX 33714, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKH U3yYaeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaKITHi,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CIICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MIPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eHCTBUSA:

YMEHHE HWCIIOJb30BaTh TMOCTABJIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETEHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHW3allud W TPOBEJCHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM Iporiecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJbTaT, (OPMYIUPOBATH 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, MCCIICIOBAHMUS, COCTABIIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IMYHBIX BHIOB U (HOPM TIPEICTABICHUS, TTOJYIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4YHO-TIOMyJISIpHAsE  JIUTEpaTypa XWMHUYECKOTO COJACPIKAHUS, CIPABOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIIEHHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHATh Pa3IMYHbIE METOJbI U 3alpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOMUMBIX Ui BBIMOJTHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a/la4 OMpPENeIEHHOTO THIIA, TPUOOPETEHUE OMNbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBIIQJICHUE KYJIBTYpPOM aKTHBHOTO MCIIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBHIOUPATh ONTHUMANbHYIO (POpMy MpecTaBleHUs HHPOPMAIUN U
WUTIOCTPUPOBATh peIIaeMble 3aJaYd  HECIOXXKHBIMH CXEMaMH, JuarpaMMamH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIO0JIb30BaTh M aHAJIM3UPOBATH B Mpolecce ydeOHOH W
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIMIeH MPHUPOIHOM
Cpepl.

KoMMmyHuKkaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIe 1eHCTBHUS:

yMEHMs 3a/laBaTh BONPOCHl (B XOA€ Juajiora W (WiIM) JUCKYCCHM) IIO
CYLIECTBY  OOCYXTaeMol  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHUS  TPEACTaBISITh  MOJY4YEHHBIE  pEe3yNbTaThl  IO3HABATEIHbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTAIUI0
pe3yNbTaTOB BBHIMOIHEHUS XWMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

YMEHHsSI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
MO3HABATENIbHOM M WCCIIEOBATENBCKON  NIEATENBHOCTH TPU  PEIICHUU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yuéTa OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JIEWCTBUN, OIpelnejeHre KpPUTEpUEeB IO OILIEHKE KauecTBa
BBITNIOJITHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIEe YHHBepcaIbHbIe y4eOHbIe 1eiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENATh LENH JeATEIbHOCTH, IUJIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTh, BRIOUPaTh Hanbosee 3PheKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENBHBIX 33]1a4, CaMOCTOSITEIPHO COCTaBIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM aIrOpUTM JEUCTBUM IIPU BBINOJHEHUU 33JaHUNA C Y4YETOM
MOJyYEHHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BELIECTBAX M PEaKLUsX,
OLIEHMBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW ILIE€TH, YMEHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aJIaHUN.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IHLHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHONH paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIMIMMHUCA HAy4YHBIE 3HAHUSA, YMEHUS U CIOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J151 XUMUYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccu(puKaius peakiuid: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BON A(EKT peakiiui,
AIpO aToOMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas OpOUTallb, PAAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJISPHAs W HEMOJspHAs KOBAJICHTHAsl CBSI3b,
WOHHAs CBsA3b, MOH, KaTHOH, aHUOH, PacTBOP, MaccoBasl JOJs BEIIECTBA
(porieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHUS (POpMYJI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K ONPEAEIEHHOMY KIIAcCy COEAUHEHHU IO
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIca Ilepuomnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiMuHyr0 ¢Gopmy Ilepuoandeckoi
CUCTEMbl XHMMHUYECKHMX OJJEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnma (A-rpymnma)» u «mnobounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUECHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux i3nemento J[. .
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00IIee YUCIIO 3JEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

KJacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIAy U COCTaBy YYACTBYIOLIMX B pEaKUUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJITBEPXKAAsl ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpaAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO  MacChbl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIEeMEHTa 1o (dopmyie
COEIMHEHHUsI, MAaCCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, ITPOBOJUTE PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

INPUMEHSATH OCHOBHBIE ONEpPAllMU MBICITUTEIBHON JIEATEIbHOCTH — aHaU3
U CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEMAaTHU3alluo, KiacCU(pUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JJIsl M3y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAy4YHbIE METO/IbI
MO3HAHUA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CIENOBAaTh  IpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOW H
7abopaTOpHbIM 000pYy/IOBaHMEM, a TaKXKe TMpaBWwiIaM oOOpaIieHus: ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), HPUTOTOBICHHIO
pacTBOPOB C OMNpPENEIEHHON MACCOBOW JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTh  XUMHUYECKHE  AKCIEPUMEHTBHI  TIO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonmy oOyuenus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX IIOHATUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTCIIEHDb
OKHCIICHUS, XUMHUECKasl peaKls, XUMUYecKasi CBA3b, TEIIOBOU 3PQeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJNEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOe paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKINH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINUH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHUE M  BOCCTAHOBIICHUE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
MeTaJuInuecKas), KpUCTaIMYecKas pemeéTka, KOppo3us METaJuIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, TMpeaeSbHO JOMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJIeHHS (HopmMyd
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENICNATh BAJIGHTHOCTD U CTEIEHb OKUCIECHUSI XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUSX paA3JIMYHOIO COCTaBa, NPHUHAMIEKHOCTb BEUIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o (dopmyiaM, BUA XUMHUYECKOU
CBs3U (KOBaJCHTHAs, WOHHAsA, METAJUIMYECKas) B HEOPTraHUYECKUX
COEJIMHEHHUAX, 3apsil MOHA M0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTAIUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuoguueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMaHUWE: OIHUCBHIBAaTh W XapaKTePHU30BATh
Tabnuunyto popmy Ilepuoguyeckoid CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh MNOHATHUS «IJIaBHAs mnoArpynna (A-rpymnma)» MU «moOodHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oO0IIee 4YUCIO0 JJIEKTPOHOB W
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B
npeaenax MajblX NEPUOJIOB U IIAaBHBIX MOATPYNI C YYETOM CTPOEHUS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Yy4YacTBYIOIIUX B peakIuu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMCHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIMPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIAsi OMNKHCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, YypaBHEHMsS peakuui, MOATBEPKIAAOINIUX CYLIECTBOBAHHE
TeHETUYECKOM CBSI3M MEX]y BEIIECTBAMU PA3INYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKlui
MOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3TUUYHBIX
YCIIOBHSIX;

BBIUUCIISTh OTHOCUTENBHYIO MOJICKYJSIPHYI0O M MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 1o (dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BaHHUA  XUMHUYECKOW  MOCYAOW  H
7a00paToOpHBIM  OOOPYJIOBAaHMEM, a TaKXe IpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO U COOUpPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa M YTJIEKUCIIOro ras3a);

IPOBOANTH  PEaKIUu, TMOATBEPXKIAIONINE  KAueCTBEHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMH/I-,
uonua-, KapOonar-, (docdar-, cunmukar-, cynb@aT-, THIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHATH OCHOBHBIE OTEPAIlMN MBICTUTEIFHON NEATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUi0, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3YyYEHUS] CBOWMCTB BEILIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS —
HaOJI0ICHUE, W3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
Koan4yecTBo 4yacoB
Ne HaumeHnoBaHue pa3aeioB U DuiekTpoHHbIe (11U POBHIE)
KonTpoJbHbIe IMpakTuyeckune
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTbI padoTbI
Paznen 1. [lepBoHayajibHble XHMHYECKHE TIOHATHS
XuMmusa — BakHasg 00J1aCThb
11 ©CTECTBO3HAHUS U 5 2 bu6mmorexa [IOK
' MPAKTUYECKOU EATETbHOCTH https://m.edsoo.ru/7f41837¢c
yeJI0BeKa
BemecTBa 1 xumnueckue bubmnoreka LIOK
1.2 15 1
peakimu https://m.edsoo.ru/7f41837c
Wroro mo paznemy 20
Pazgen 2. BakHeiiniue npeacTaBuTe 1M HEOPraHUYECKMX BelllecTB
21 Boznyx. Kucnopon. [onsitue 5 bubnuoreka LIOK
' 00 OKCHIax 1 https://m.edsoo.ru/7f41837¢
Bonopon. Ilonstre o kuciaorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCChI 1 1 1 bubmuorexa [JOK
' HEOPTaHWYECKUX COEIANHEHMUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepnoauueckuii 3axon u [lepuonnyeckasi cucrema xumudeckux yjiementoB /[. U. MennesieeBa. CTpoeHne aToM0OB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUH
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[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

bu6mmoreka [IOK

3.1 7
XUMHUYECKHX 31eMeHToB J[. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
Xumuueckast CBA3b. BuG 110K
noNIMoTeKa
3.2 O - 8
KHCTATETRHO https://m.eds00.ru/7f41837¢
BOCCTAHOBHUTEJIBHBIC PEAKIIHH
bubmuorexa [JOK
n 15
TOTo 1o pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa [OK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME
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9 KJIACC

KounvecTBO 9acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudposrbie)
Ne i/ Konrpoabubie | IIpakruyeckue
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pasnen 1. BemecTBo m XuMH4YeCKHe peakIiun
11 [ToBTOpEeHue u yroyOneHue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuotexa [JOK
' peakumii https://m.edsoo.ru/7f41a636
13 DNEKTPOMTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemeraabl M MX cOeAMHEHUSA
21 OO6m1ast XapaKTepPUCTUKA XUMUYECKUX 4 1 bubnuoteka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11as XapakTepUCTUKAa XUMUYECKUX
2.2 SHGﬁeHTOEI: VIAl-jr riel. Cepa u e€ 6 bubmmorexa [IOK
' py P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01mas XapakTepUCTUKAa XUMUYECKIX
2.3 BHCHNlIeHTOIE VA-IE nnbl. A30T, pochop u ux 7 1 buommorexa LIOK
' PyHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mmas XxapakTepUCTHKA XHUMHYICSCKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 bubmmorexa [OK
' N Py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCIMHCHHUS
Hroro mo paznemny 25
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Paszgea 3. Mera/liibl M UX COeAUHEHUSA

. bubmuorexa [JOK
31 Obmpe cBOHCTEa METAIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 B 16
AKHENIINE METAJUIBI U UX COSIUHEHUS httos://m.edsoo.ru/7f412636
Wroro mo paznemy 20
Paznen 4. Xumus U okpy»kaomas cpeaa
41 BeitecTBa u MaTepuaibl B )KU3HU YEI0BEKA 3 bubnmorexa HOK
' B P https://m.edso0.ru/7f41a636
Wroro mo paznemy 3
PesepBHOE Bpems 3 bubmnorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nupposbie
Tema ypoka Konrpoabnble | IlpakTnyeckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypcbl

1 [Ipeamer xumuu. Posib XuMuu B )KU3HU 1 bubmnorexa [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [ToHsITHE O METO/IaX MMO3HAHUS B XUMHUH 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padota Ne 1 «IIpaBuna

3 paboThI B 1a00paTOpUU U TPUEMBI 1 1 bubnmoreka [IOK
oOpalieHus ¢ 1a00paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM»

4 Yucteie BenecTBa U cMecH. CIiocoObl 1 bu6nmmorexa [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Pa3nenenue cmeceil (Ha mpumepe 1 bubmmorexa [IOK

g . PHMED 1 https://m.edsoo.ru/ff0d28c8
OYHUCTKYU TTOBaPEHHOM COJIN)»
bubnunorexa [IOK
6 A 1
TOMBL I MOTEII https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE AIIEMEHTHI. 3HaK1 1 but6mmoreka [JOK
(CMMBOJIBI) XUMUUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CITOKHBIC BENeCTBa 1 brbmmorexa [TOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H OCTOSIHCTBA COCTaBa BCHICCTB.

bub6mmoreka [IOK

1 X .B
0 umrieckas popmyna. BanesTrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JIEMEHTOB
OTtHOCuTENbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeNnbHASI MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 Komnunuectro BemectBa. MoJib. bubnuorexa [JOK
MomnsipHast macca https://m.edso0.ru/ff0d5230
1 Ou3nyecKue U XUMHUUECKUE SIBICHHUS. bubnmoreka [IOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycinoBus IPOTEKAHUS bubnnoreka [IOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MAaCChI BEIIECTB. bubmuoreka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTna, Macchl
17 BEIIECTBA M0 YPABHEHUSM XUMHUYECKHX bubmmorexa LIOK
. . yp https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukanus XuMUIeCKHX peakiuit
18 (coe I/IH(IG):HI/HIH a3JI0KECHUS e bubmioreia LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHIUKJIOTIETUCT O60g eHHue U bubamorexa [HOK
) e » https://m.edso0.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 Konrtponbnas padora Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMUYECKUE PEAKIIHID) https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmech razos. Cocras bu6nuoreka LIOK

BO3ayxa. Kucnopon — snemMeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BCUICCTBO. Os3o0H

duznueckre 1 XUMHYECKHUE CBOUCTBA

bubnnorexa [IOK

22
KHCII0DOA (PeaKiiH OKHCIICH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI TOJTy4eHUsT KUCIOPoia B
23 1abopaTopuu U MPOMBIIIIICHHOCTH bubmorexa HOK
' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoii 3 pext xummaeckon
24 peaKkIuu, MOHATHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIHSIX
TormuBo (HEPTH, yroib U METaH).
25 3ar }I3HCI§I/IG¢];O3 yxa CIIOCOOBI gro bubmorexa LIOK
P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHSI
[TpakTryeckas pabora Ne 3 o Teme
26 «ITony4yenne u cOOMpaHUE KHCIOPO/Ia bubmmorexa LIOK
Y . P pOa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €ro CBOMCTB)
97 Bonoponx — anemeHT u npocroe bubmuorexa [LIOK
BemecTBO. HaxoxxaeHue B npupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue 1 XMMUYECKHE CBOMCTBA bu6mmotexka I[IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 IT
OIPITHE © RICJOTax 1 comIx https://m.edsoo.ru/ff0d50d2
30 CriocoOsI OTy4YeHHs BOJAOPOAA B bubnmnoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padbora Ne 4 mo Teme
P P but6mmoreka [JOK
31 «Ilomyuenue u cobupanue Bo0poa,

HU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MossipHblii 00bEM Ta30B. 3aKOH

bu6mmoteka [IOK

32
ABoraspo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIUYSCTBA
33 BEIIIECTBA T'a3a MO €ro W3BECTHOM bubmmorexa [IOK
ony https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY
Boraucnenust 00EMOB Ta30B 110
34 ABHCHUIO PeaKIIy Ha OCHOBE 3aKOHA bubmmorexa [IOK
P . peakht . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 DOU3NYECKUE U XUMHUYIECKHE CBOMCTBA bubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubmmoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacklieHHEIE
37 u Hze[Hacm peHHL.Iep aCTBOPBI MH;CCOBEUI bubmoreia HOK
11 p PBIL. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
IIpakTryeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoB C bubmuorexa [LIOK
OnpeAcIEHHON MaCCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BELIECTBA
39 KontponbHas pabota Ne2 o teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KiIaccupuKaIms, but6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonyyeHue u XUMHUYECKHE CBOMCTBA
41 KHCH}:)THLIX OCHOBHBIX U aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(DUKAITHUSA, bu6nunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHue u XMMHUYECKUE CBOMCTBA bubnnoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyuenue U XUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCO((SBII) o q)eHH;[ XI/IMI/I‘IZ(IJ)KI/IC bubmmorexa [IOK
N Y ’ https://m.edso00.ru/00ad9474
CBOWCTBA
[IpakTuueckas pabota Ne 6. Pemienue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 I'eneTnyeckas cBs3b MEXKAY KlaccaMu bubnnorexa [IOK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmotexa I[IOK
49 O0600611eHre 1 cucTeMaTH3aIus 3HaHUH
- B https://m.edsoo.ru/00ad9cb2
KontponbHas pabota Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUYECKHUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITUT
51 XUMUYECKUX 371eMeHTOB. [loHsTHE O bubamorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
but6moreka [JOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
bu6mmoreka [IOK
53 [Tepuonpl, rpynmbl, TOATPYTIITHI 1

https://m.edsoo.ru/00ada52c
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Ctpoenne aroMoB. CocTaB aTOMHBIX

bu6mmoteka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuonueckoi bubmorexa HOK
cuctems J1. V. Menenecsa https://m.edsoo.ru/00adaébc
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KCHHIO B bubmmoreka [IOK
[Tepuonuueckont cucreme /. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTHA Hayku U npaktuku. J[. W. bu6mmoteka LIOK
MeHeneeB — y4€Hblil, e1aror u https://m.edsoo.ru/00ada96e
rpaXIaHUH
58 DNEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHUUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmoteka [IOK
59 Honmast ximireckas cpise https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMudeckas bubnuorexa [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HENoIsIpHas XUMUYECKast bubnnorexa [IOK
CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62 CTenen okucieHis https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTELHBIE bubnmnoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OxkucnuTenu 1 BOCCTAHOBUTETHU bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTponbras padota Ne4 o teme bubnmoreka [IOK
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«CTpOCHI/Ie aroma. XUMHU4YeCKas CBSI3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600mIeH e U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600mIeHNE U 1 bubnnoreka [IOK
CHCTEMAaTH3aIus 3HAaHUHN https://m.edsoo.ru/00ad9ch?2
PesepBHeIit ypok. O600mIeH e 1 bubmmoreka [IOK
68 . 1
cucTeMaTHu3alusl 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOBIIO 68

[TIPOT'PAMME
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9 KJIACC

KosunyecTBo yacoB JIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Kourposbnublie | IlpakTnyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[lepuoanueckuii 3aK0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [IOK
XUMHYECKHUX 31eMeHTOB /], 1. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmmoreka [IOK
2 CBOMCTB XUMHUUYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukanus u HoMmeHK1aTypa 1 bubnuorexa [LIOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMnueckoi CBSI3U U THIIBI 1 bu6mmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IToBTOpenue u yriayOneHne 3HaHUA 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiaccay

6 Krnaccudukanus xXumMuyeckux 1 bubmuorexa [LIOK
peakLuil 10 pa3Iu4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IToHsITHE O TOMOIr'€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[TonsTHE O XUMHUUYECKOM PABHOBECHH.

but6mmoreka [JOK
8 @DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYCCKOHU PEAKIMHA U ITOJIOKCHHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'O paBHOBECH A

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIILHEIC

bubnnorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
10 nucconuanuu. CHUILHBIE U cl1a0bIe Brbmmorexa [JOK
' https://m.edsoo.ru/00adcd68
ANIEKTPOIHUTHI
11 HMonuble ypaBHEHUS peakinil buGnnorexa LIOK
M peaxdl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KHUCIIOT U
12 OCHOBAHUI1 B CBETE MPEACTABIICHUN buGnnorexa LIOK
pvﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHYCCKON TUCCOIMAIINN
XHUMHYECKHE CBOICTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 buGnnorexa LIOK
P . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON UCCOLUAIH
bu6mmoteka I[IOK
14 I1 7
OHATHE O THAPOTIH3E colien https://m.edsoo.ru/00add9d4
O06o001IeHre ¥ cCUCTeMaTH3aIHS bubnuorexa [JOK
15 o
3HAHUM https://m.edsoo0.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pertrenue YKCIeEPUMEHTAITBHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71a4»
KonTponbnas padota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLINAIIAS buGnnorexa [IOK
P g AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIUU B PACTBOPAX)»
OO01mast XapaKTepUCTUKA FaJIOrE€HOB.
18 XI/II;[IquCKF;Ie CBEﬁCTBa Ha [IpuMepe bubnnorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopon. ColisiHast KUCIIOTA, bubnmoreka [IOK
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XHUMHUYCCKUC CBOfICTBa, IMOJIy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «ITony4yenue consTHON KHUCIOThI bubmmorexa LIOK
Y ., ’ https://m.edso00.ru/00ade348
U3y4dCHHE € CBOMCTBY»
Brrurcnenus o ypaBHEHUSIM
21 XUMUYECKUX eaz pI/If/i €CJIM OJIVH U3 bubmmorexa LIOK
PeAI, https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA YJIEMEHTOB bubnnoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIAU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeIMHEHUN bubnuorexa [JOK
B IIpUpoJie. XMMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/1, CTpoeHuUE, bubnnoreka [IOK
¢du3nyeckre 1 XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 (pI/BI/IquKI/IE u XI/II\fI/I‘{eCKI/Ie CBOICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE peaKkilnu, JexKallnue B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 MIOJIy4YEHUsI CEPHOMN KUCIIOTHI. bubmuorexa [LIOK
XHWMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlIe cpeabl COCTUHEHUSIMHU
cepbl
97 Beruucnenue MmaccoBoi J0JIM BBIXO1a but6mmoreka [JOK
MPOYKTA pEAKIIUU https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepUCTHUKA HIIEMEHTOB bubnmoreka [IOK
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VA-rpynisl. A30T, pacipocTpaHeHUE
B IIpHpoJIe, GPU3NIECKUE U
XUMHYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, IOIyYEHHUE U
Y https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTryeckas padora Ne 3 o Teme
30 «[TomyueHre aMMuaKa, U3y4eHHe ero bubmorexa LIOK
8 y - 13 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THAas KHCIIOTa, €€ PU3NICCKUE U bubnnoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIECH
aMMOHHUSI B KaY€CTBE MUHEPATBHBIX

32 noOpennii. XUMHUYECKOE bubnnorexa [IOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
docop. Oxeun pochopa (V) u

33 q)ocg)o pHafl KI/ICJ'I((I))Ta %jsnfleZKne u bubmmorexa [IOK

P . https:/m.edso0.ru/00adf68a
XUMHYECKHE CBOICTBA, MOy4YeHUE
Hcnonb3oBanue pocdaros B

34 KaueCTBE MHUHEPAIbHBIX YI0OPEHU. bubnmnoreka [IOK
3arpsi3HEeHUE PUPOJIHOM CpeIbl https://m.edso00.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHHE B

35 npu I())z[e (I;)I/I3PI13{CCKII)/IC U XUMUYECKHE bubamorexa [TOK

PHPOAC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yrieposa, ux (pu3ndeckue u bubnmnoreka [IOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOIOrHYECKHe MpOOIEMBbI,
cBsi3aHHBIE ¢ okcuoM yriepona (1V)

37 VYrosbHas KUCIOTa U €€ COoNn bubmmorexa [IOK
https://m.edso0.ru/00ae006¢
[IpakTrueckas padora Ne 4 o reme

38 "Tlosryyenue yriieKucioro rasa. bubnnoreka [IOK
KavecTBeHHast peakuus Ha KapOoHAT- https://m.edsoo.ru/00ae027e
HOH"

[lepBoHayanbHbIe TOHATHS 00
39 OpPraHUYECKUX BEIECTBAX KakK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
40 Kpemuuii u ero coequHenus bubmiorexa LIOK
https://m.edso00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemienue

41 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [JOK
«BaxkHenmme HeMeTaJUTbl U UX https://m.edso0.ru/00ae0bf2
COCTTUHEHUS
KontponbHas padora Ne3 o teme

42 «BaxkHenmme HeMeTaJIbl U KX bubmmorexa [IOK

https://m.edsoo.ru/00ae0e18
COETUHEHUS
OO01as xapaKTepUCTHKA XUMHUYIECKHIX
AJIEMEHTOB — METAJLIOB.

43 MerTtannudeckas CBSI3b U bubnunorexka [IOK
METaJUTNYECKas KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOWCTBA METAJIIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN P

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ae1156
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OO6mmwme crmocoOb! MOTyYeHUs
MeraiuioB. CruiaBel. BerauciieHus no

bu6mmoteka [IOK

45 I
YPABHCHIM XUMHITCCIHX peariin, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 IToHsiTHE O KOPPO3UHU METAIOB bubmorexa LHOK
pp https://m.edsoo.ru/00ae1278
bubnnorexa [JOK
47
Ienotrie MeTarel https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCHUIBI HATPUS U bubnnoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 Il{e104YHO3EMENBHBIEC METAILIBI — bubnuorexa [JOK
KalbIIMH 1 MarHuf https://m.edsoo.ru/00ae15e8
50 Bakueiinme coemMHEHNS KaabIMs bubmorexa LOK
A A https://m.edsoo.ru/00ae15e8
51 O0001IeHEe U CHCTEMATH3aIIHs
3HAHWI
59 JKEcTKOoCTh BOJIBI M CITOCOOBI €€ bu6mmotexka I[IOK
YCTPaHEHUS https://m.eds00.ru/00ae1886
[Tpaktruyeckas padora Ne 6 o Teme
53 "XXEcTKoCTh BOALI U METOIBI €€ bubmmorexa [OK
| A A https://m.edsoo.ru/00ae1ae8
yCTpaHEHUs
bu6nmunorexa [IOK
54 A I
JOMHITHH https://m.edsoo.ru/00ael1c64
55 AMpoTepHbIE CBOWCTBA OKCHJIA U bubmuoreka [LIOK
TUAPOKCHIA https://m.edso0.ru/00aelc64
56 Weteso but6mmoreka [JOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIM KEJIC3a

bu6mmoteka [IOK

> (1) u xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O606nvleHI/Ie U CUCTEMATU3ALHA
3HAHUU
[IpakTuueckas padora Ne 7. Peienue
59 AKCIEPUMEHTAIIbHBIX 33J1a4 110 TEME bubmmoreka [IOK
«BaxxHeumme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brruucienust mo ypaBHeHUSIM
XUMUYECKUX PEAKIIN, €CITN OJNH U3
60 pEearcHTOB JIaH B U30BITKE WIIN bubnnorexa [JOK
COJICPKUT NpumMecH. Boruuciaenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TPOYKTa
peaxkuuu
61 O606HvleHHe Y CUCTEMAaTH3aIUs
3HaHUN
KontponbHas padora Ne4 o teme
62 «BakHelme MeTaJIIbI H HX
COETUHEHUS
63 Bemecrtsa u matepuansl B bu6mmoteka I[IOK
[OBCETHEBHOW KU3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHNE bubnuoteka [IOK
OKPY’KaloIlEeH cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumun B periennu bubmuoreka [LIOK
HKOJIOTHYECKUX MPoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O600611eHNE 1 bubmuorexa [LIOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O6001IEeHNE T bubnmoreka [IOK
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cucremMarusanuia 3HAHUH

https://m.edsoo.ru/00adb33c

68 PesepBHelIit ypok. O6001IeH e 1

cucremMarusanuia 3HAHUM

bubnnorexa [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME
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