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1. IlosicHUTEILHAS 3aMHCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHSI OCHOBHOW 0OO0pa3oBaTeIbHOM MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU TPENOJaBaHusl Y4eOHOTO TIpeaMera
«XuMus» B 00pa3oBaTesibHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYyYalOIUXCS CpPEACTBAMU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpXKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zesiaM ¥ TeMaM MPOTPaMMBI IO XMMHH, OTIPENIENISIeT KOJTHIECTBEHHBIC
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COJECPIKaHUs, PEKOMEHTyEM YO TIOCIEI0BATEIHPHOCTD H3YIEeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOIIIXCS, OTIPEIEISIET BOZMOXKHOCTH MTPEMETA IS peaTu3aIiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITFHOCTH
00yJaroIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

XapaKTepHCTmca MNCUXOJIOTHIECCKHUX NMPEANMOCHIJIOK K €0 U3YUYCHHUI0 YHAIIMMUCHA
3HaHUE XUMHH CIIY>)KUT OCHOBOH 1 (POPMHUPOBAHMSI MUPOBO33pEHUS 00yUaIOIerocs, ero

MPEACTABICHUI O MaTepUabHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POPMUPYEMbBIE XUMUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLUHU BEIIECTB B MPUPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJNOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, TPOOJIeM 3IpaBOOXPAHEHUSI.

N3ydenune xumuu:

- CIoCOOCTBYET peaju3aliid BO3MOXKHOCTEH JJIsi camMOpa3BUTUA U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

- BHOCHUT BKJIaJl B (GOPMHUPOBAHKE MBILIJICHHUS U TBOPYECKUX CIOCOOHOCTEH 00yUaronmxces,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHabHOM 1A TEIbHOCTH;

- 3HAKOMHUT €O CHeuu(UKOi HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJIs1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYUYHOU! ITPaMOTHOCTH 00YUYaIOUINXCS;

- cnoco0OcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOM BKJIaJl B JKOJOTMUYECKOe OOpa3oBaHHE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHMHH 00eCHeuMBarOTCs CHEU(PUKON colep:KaHus
y4eOHOT0 MpeMeTa, KOTOPBIH SIBISIETCS Nearorn4ecky afanTUPOBAHHBIM OTpakKeHHEeM 0a30BOM
HayKd XMMUU Ha ONIPEICTIEHHOM JTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO0 OOpa3OBaHHsS OPUEHTUPOBAH HAa OCBOCHHE
00y4aIOUUMUCS CHCTEMbI TIEpBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPraHMUECKON XUMUU H
HEKOTOPBIX OT/IEIbHBIX 3HAUUMbIX MOHITHI OPraHUYECKOW XUMUU.

CrtpykTypa coaep:KaHHsl MPOTpaMMbl M0 XUMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizydeHuto. CojaepraHue CKIAAbIBAETCS W3 CHUCTEMbI MOHATHUM O XUMUYECKOM
JJIEMEHTE W BEHIECTBE M CHCTEMBl TMOHATUH O XUMHUYecKol peakuuu. OOe 3T CHUCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOITUTUIECKOHN TMCCOIMALINYI BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICITICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUSI U TIOJTyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM MO3HaHMs B Hayke. M3ydeHne Xxumuu
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX peaMeTOB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YelloBEeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIeHHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUN IPaBUil 0€301acHOrO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

esn v 3agaun u3yyeHHust yueOHOro nmpeamera
[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOTrO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUCHHE

MPUOOPENN TaKue 1eIH, KakK:

— (opMHUpoBaHUE MHTEIUIEKTYaIbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY IMPUHATUIO PEIICHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HAaNpaBJICHHOCTh OOYYeHHs Ha CHUCTEMaTH4ecKoe MpuoOlIeHre OOy4aroumxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  NIEATENIBHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrnieyeHre YCIOBHM, CHOCOOCTBYIOUIMX HPUOOPETEHUI0 OOYYAIONIMMUCS OIbITa
pa3HooOpa3HOM AeATeIbHOCTH, MO3HAHUSA M CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEILHOCTH;

— GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
YHClie YMEHHI OOBSCHATH U OIIEHUBATH SBICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3Ysl 3HAHUS U OTIBIT,
MOJIyYeHHBIE MPU M3YyYCHUH XUMUU, MPUMEHSATh X MPHU PEIICHUHd MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOU JESTENbHOCTH;

— GopmupoBaHue y 00y4arOmUXCsi TyMaHUCTUYECKUX OTHOIICHUH, MOHUMaHHs IEHHOCTH
XUMHYECKUX 3HAHHUM A BBIPAOOTKHU DKOJOTHYECKH Ie]eco00pa3HOro MOBEACHUSI B OBITY U
TPYIOBOW NIEATENLHOCTU B IIEJISIX COXPAHEHMSI CBOErO 3J0pPOBbA M OKpPYXKaroUeH MPUpPOJHOU
Cpelsl;



— pa3BUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHUS OOIEUEJIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOODPY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

MecTo yueOHOro npeaMera B y4eOHOM ILJIaHe
OO61iee 9nCiIO YacoB, OTBEACHHBIX VISl U3YYCHHUS XMMUM Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanwus, coctaniseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

2. Conep:xaHue y4eOHOro npeamera « XumMus» - 8 Kiaace

IlepBoHavaibHbIE XUMHUYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM 4YEIOBEKA. XHWMHS B CHUCTEME HayK. leina u
BemecTBa. OU3MUecKre CBOWCTBA BEMIECTB. ATperarHoe CocTosiHue BenecT. [loHsATHE 0 MeTO1axX
Mo3HaHus B XuMuH. Yucteie BemecTBa u cMecH. CrocoObl pa3/ielieHus: CMeceu.

ATOMBI M MOJCKYJIBl. XHUMHUYECKHE OJJIeMEHThL. CHMBOJBI XUMHUYECKUX JJIIEMCHTOB.
[IpocThie U c0XKHBIC BENIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHUE.

Xumudeckas popmyrna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemecTB. OTHOcHWTeNnbHass aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsApHas macca.
MaccoBast J10JIsI XHMHYECKOTO JJIEMEHTa B COSMHCHHUM.

KonnuecTo Bemecta. Moisib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €IMHUII BenecTBa. Pacd€Tel o hopMysiaM XUMHUECKUAX COCTMHCHHIM.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIIEeCTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHEeHMs, pa3IOKEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBwiaMu paboThl B jJabopaTopuu U mpuéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOMoIeHNe pu3nYecKuX (IUIaBJIeHHE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKAJIMBAHUE MEIHOM MTPOBOJIOKH, B3aUMOJCHCTBHUE MeJa C KUCIOTON) SIBJICHU, HAaOII0AeHUE U
OTHCaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakiuil (pa3nokeHne caxapa, B3auMOJeCcTBIE
CEpPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuna meau (IlI) mpu HarpeBanum,
B3auMO/IeiicTBHE kene3a ¢ pactBopoM conu menu (1), uydenne cnocoboB pazzeneHus cMecei:
C TMOMOIIBI0 MarHurta, (UIBTPOBAHHE, BbIMAPUBAHUE, AUCTUUIALMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOMN CONM, HAOIIOACHHE U ONUCAaHUE PE3YJbTaTOB IMPOBEICHUS
OTbITa, WIUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAacChl, CO3JaHHE MOJeled MOJIEKYI
(IIapoCTePIKHEBBIX ).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3agyx — cmech razos. CocrtaB Bo3nyxa. Kucimopon — 3J€MEHT M MpPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakiuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHS KHUCIOpoJga B Jaboparopud U
MpoMBIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TemmoBoit >¢h(dekT XUMHUECKONW peaknu, TEPMOXUMHUYECKHE YpaBHEHHS, 5K30- H
SHAOTEPMHUUYECKUE peaKIuHu. TOMIMBO: Yroidb W MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO AP QeKTa, pa3pylieHre 030HOBOTO CIOSL.



Bopopoxa — snemenT u mpoctoe BemecTBo. Haxoxaenue Bogopoa B mpupoe, Gu3ndeckue
Y XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moryueHusi. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHHble
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BoJe. MaccoBas J0Js BelllecTBa B
pactBope. XumMudeckue cBoWcTBa BOoJbl. OcHOBaHMs. Pojib pacTBOpoB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeamHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
coneoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasyromue. HomeHknarypa
oKkcu10B. PU3NUECKre U XMMHUECKHE CBOICTBa OKcuI0B. [loyuenue okcuios.

OcHoBanus. Krnaccuduxaruss ocHoBaHMI: HIENOYM M HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccuduxanus xuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. bekerosa. [losryuenue kucior.

Comu. Homenknatypa cosieii. @u3nueckre M XMMHAYECKHe cBoiicTBa cojei. llomyuenne
COJIEH.

I'eneTnveckas CBsI3b MEXKY KJIACCAMH HEOPTAHUIECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEeJIeICHHEe COJIepKaHus KUCIOpoia B BO3yXe, MOJIyUYeHHe, cooupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJICHUE C
oOpa3lilaMu OKCHIOB W OIMCAHHE HX CBOICTB, MOJy4YeHHE, cOOMpaHHe, pacro3HaBaHUE WU
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HCITIOJH30BAHUE BHICOMATEPHAIIOB), HAOIOICHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEH PpAcCTBOPEHHUS BEIIECTB C PAa3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM [0JiIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEJOBaHHE OOPa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHHsI OKPACKU HMHIUKATOPOB B PAacTBOpax KHUCJIOT U IeJIoYell, u3yuyeHue
B3aumo/ieiicTBus okcuaa meau (1) ¢ pacTBopom cepHOI KUCIOTHI, KUCIOT ¢ METAJUIAMHU, PEaKLIUN
HEWTpalIu3aluy, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METajljia APYTHUM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTANbHBIX 3a7ad N0 TeMme «BaxHellue Kiaccsl
HEOPraHUYECKUX COCAUHECHUI.

IMepuonuyeckuii 3akoH u Ilepnmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKY KIACCH(PUKAIIUN XUMUYECKUX JIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
AIIEMEHTOB (LIEJIOYHBIE U MIETIOUYHO3EMENbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI i THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa xumMuueckux dnemeHtoB /[l WM.
MenneneeBa. KopoTkomepuonnas u anuHHomepuogHas ¢opmbl [leprogndeckoid CUCTEMBI
xumuueckux dneMeHTtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3HYECKUN CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.



Crpoenue aromoB. CocTtaB aToMHbIX sifiep. M30Tonbl. DnekTpoHbl. CTpOEHHE IEKTPOHHBIX
oboyiouek aromoB TmepBeiXx 20 xumuveckmx sneMeHToB Ilepmommyeckoit cuctemsr J[. .
MenneneeBa. XapakTepuCcTHKa XUMHUECKOTO JIEMEHTAa IO €ro mnojoxeHuto B [lepuoanueckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 rpynam U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenTnas (monsipHas u HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp  oxucieHusi. OKHUCINUTENbHO--BOCCTAHOBUTENbHBIE  peakiuuu. [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpa3loB BEIIECTB METAIJIOB M HEMETauIOB, B3aUMOJCHCTBUE THJIPOKCH]A
LIMHKA C PacTBOpPaMM KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PeaKuU pa3oKEHUs, COSMHEHNUS).

Meosrcnpeomemmnwie ceasu

Peanusanust MeXIpeAMETHBIX CBA3EH NMPU U3YYEHHHM XMMHH B 8 KJIacCe OCYIIECTBIISETCS
yepes UCTO0Ib30BaHUE KaK OOIINX €CTeCTBEHHO--HAyYHBIX MOHATUH, TaK U OHATUH, SBISIOLINXCS
CUCTEMHBIMU JJISl OTJICJIBbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO 1MKIIA.

OO011ue ecTeCTBEHHO--HAyYHbIE TOHATHS: HAyYHBIA (aKT, TUII0Te3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KIacCU(pUKaIusi, MEePUOJUYHOCTb, HAOIIOEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMoOaKTUBHOCTh, MOJIEKYJA, O3JEKTPUUYECKUM 3apsl, BELIECTBO, TeNO, O0bEM, arperaTHoOe
COCTOSIHUE BEILECTBA, ra3, (U3WYECKHEe BEIUYMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHepanabl, TOpHbIE MOPOJbI, IMOJE3HbIE
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



Coaep:xkaHue yueOHOro npeamera « Xumus» - 9 Kjacc

BemecTBO M XMMHUYeCKas peaKkIus

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHros [l M.
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLHUs W UX COCAUHEHUW B COOTBETCTBUH C
I0JIOKEHHUEM 2JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

CtpoeHue BemIeCTBA: BHJbBI XUMHYECKON CBs3M. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUTMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3U.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHMX BEMIECTB. XHMMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIUXCS K PA3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHEHHUH, TeHETHYeCKas
CBSI3b HEOPraHWYECKUX BEIECTB.

Knaccudukanus XuMH4eCKUX peakiuil 1Mo pa3IndHbIM MpU3HAKaM (10 YHCIy U COCTaBY
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110 TETIOBOMY 3(PQEKTY, 10 U3MEHEHHUIO CTENIEHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB, 10 OOpaTMMOCTH, 1O YYacTHIO KaTajau3aropa). OK30- |
SHIOTEPMHUUECKHE PEAKIIUU, TEPMOXUMHUYECKHUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. Ilonarue o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMUYECKUX peaknusX. [IoHSITHE O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHarue o
karanuze. [lorsTre 0 XuMudeckoMm paBHOBeCHH. DaKTOPHI, BIUSIONIME Ha CKOPOCTh XMMHUYECKOM
PEeaKIMK ¥ MOJOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHH OKHCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OallaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALNUA. DJIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOLMAIMY BEIIECTB C Pa3IMUYHBIMU BUJIAMU XUMHUYECKOH cBsizu. CTeneHb
nuccouuanuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiun monHoro obMeHa. YCIoBHUSI MPOTEKAaHUS PEAKIMii MOHHOTO OOMEHA, TOJIHBIC U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuidl. CBOWCTBAa KUCJIOT, OCHOBAaHHUW MU COJIEH B CBETE
Mpe/cTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakuu Ha HOHBL
[TonsiTue o ruApPOIU3E COJICH.

Xumuueckuii yIkcnepumenm:

O3HAKOMJICHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEUIECTB —
METAJUIOB M HEMeTauioB (rpadura M ajaMasa), CIOKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XHMHMUYECKON pEakIMu OT BO3JACHCTBUS Pa3IUYHBIX
(bakToOpoB, HCCIEIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLUAIUU
KHCTIOT, IIeJIouel U coJieit (BO3MOKHO HCIIOIb30BAaHUE BUICO MATEPUATIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKaHUsl peakluii MoOHHOro oOMeHa (oOpa3oBaHME OcajKa,
BBIZIETICHUE Ta3a, 00pa3oBaHHE BOJbI), OMBITOB, WUIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakUuid (TOpeHHe, peakiuu pPas3JIoKEeHHs, COCAUHEHUs), paclo3HaBaHUE
HEOPraHMYECKHX BEIIECTB C TIOMOIIBIO KAuyeCTBEHHBIX pPEaKUWid Ha MOHbI, pELICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTasibl M UX COeIUHEHUS

OOmiass xapakTepucTHKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHUsT aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (PU3MUECKHME CBOMCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XuUMHUYECKHE CBOWMCTBA Ha MpUMepe Xjopa (B3aMMOJEHCTBHE C MeTalUlaMH, HEeMETaJUIaMH,
menoyamu).  Xjopoogopon. ConsHas KHUCIOTa, XUMHUYECKHE CBOWCTBA, MOJIyYeHHE,



npuMeHenue. JleificTBue xjopa 1 XJI0pOBOJOPO/Ia Ha OPraHU3M YesloBeka. Baxkneime xiaopuiast
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctuka 531eMeHTOB VIA-Tpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (puU3MUECKHE CBOMCTBA MPOCTBIX BELIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHBIE MOTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOJIOpOA, CTpOEHHE, (U3NYECKHME M XHMMHUYECKue cBoicTBa. OKCUABI CEphbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3NYECKHEe M XMMHUYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kilacca KUCIIOT U crienuduueckie). XMMUYECKHE PEaKIInu, JeKaIiue
B OCHOBE ITPOMBIIIJIEHHOTO C1I0CO0a MOTy4yeHUs! CepHON KUCIOThI. [IpMeHeHne cepHOM KUCIOTHI.
Coyn cepHOM KHCIOTBI, KayecTBEHHas peakuusi Ha cynbpar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B NPHUPOJAE. XUMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCANHEHUSMH CEpPbI
(KUCIOTHBIE NOXKIH, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OO6mas xapakrepuctuka syeMeHTOB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHW OKHUCIECHUSA. A30T, paclupocTpaHeHHWe B TNpupoae, (usnueckue u
XUMHUecKkue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne 1 XuMu4ecKue
CBOICTBa, Moty4ueHue u npumeHeHune. Coim aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHHUA. A30THas KHCIOTa, €€ MOJy4eHue,
¢busznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3HEHNE OKPYXKAIOMIEH CPebl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXKIH, 3arps3HEHHE BO3JyXa, MOYBbI U BOJ0EMOB). Docdop, amioTponHble MOAUPHUKAIIN
dbocdopa, duzndeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pocdopnas kucinora,
¢bu3uvecKkne W XUMHUYECKHE CBOWCTBa, mojyueHue. lcmonp3oBanue (ocdaroB B KadecTBe
MHHEPAJIbHBIX YI00pECHHIA.

O6mrast xapaktepuctuka snemMeHTOB |V A-rpynnbl. OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIIEHUS. YTJIEepo/i, aJUIOTPOIHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHueckue cBoiictBa. Axcopouus. KpyroBoport yriepoaa B npupose.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOrMYecKue MpoOieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3 QekT. YroibHas KUCIOTa U €&
coiu, X (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHWE U NpuMeHeHue. KadecTBeHHas
peakiusi Ha KapOoHaT-uOoHKI. Mcnonp30Banue kKapOOHATOB B OBITY, MEIULIMHE, TPOMBIILIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoia
(MeTtaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMIEPHH, YKCYCHasI KiucloTa). [[pupogHbie HCTOYHUKU
yIIeBOJAOPOAOB (YroJib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI HX MepepaboTku (OEH3HMH), UX POJIb
B ObITY U TpoMbINUIeHHOCTH. [loHsTHE O OMOJIOTUYECKH BaKHBIX BELIECTBAaX: JKHUpax, Oenkax,
yriaeBoJax — W HUX POJM B KU3HU 4YeloBeka. MarepuanbHOe €IUHCTBO OPraHUYEeCKHX U
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usznyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmwue mpenctaBieHus o6 okcuae kpemuus (I1V) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaskHelne
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiaembl
0€30I1aCHOTO MCIIOJIb30BaHMSI CTPOUTEIBHBIX MaTEPUAJIOB B TIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:



u3ydeHre o0pa3loB HEOPraHMUECKUX BEILIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronye (U3NIECKUE U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHHUU (BO3MOKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJIEHHE € OO0pasliaMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEpPHON KHUCIIOTHI, U3y4EHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBEHHOUN peakiuyu Ha cyabparT-uoH U HaONIOJCHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u ux coenruHEHHUN
(BO3MOXKHO HCIIOJIb30BAaHHUE BUCOMATEPUAIIOB), 00pa3liaMu a30THBIX U (GOCc(HOPHBIX YIOOpEHHIA,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocaT-uoH U U3ydeHHEe TPU3HAKOB UX MIPOTEKAHNUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEJbIO0 (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPUANIOB), M3Y4Y€HHME MOJeNied KpPUCTAIMYECKUX pEIETOK anMasza, rpadura,
¢dymiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM a/IcOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM MPOTHBOTa3a, MOJIydeHHne, coOMpaHue, paclio3HaBaHUe U U3y4eHHE CBOMCTB
YTJIEKUCIIOro rasa, MPOBEJeHHE KAaueCTBEHHBIX peakiuii Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUIMEH CHJIMKAaTHON
MIPOMBIIIIJIEHHOCTH, PellIeHNe SKCTIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeillne HeMeTamibl 1 uxX
COETUHEHUS.

MeTtanjibl M UX COeIMHEHUS

OO011ast XapaKTepUCTHKA XUMUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAHUH MX MOJIOKEHUS
B Ilepuoanyeckoii cucrteMe xumudeckux snemMeHtoB JI. M. MeHnneneeBa u CTpoeHUsS aTOMOB.
Crpoenue meramioB. MerauMueckas CBA3b U METAUIMYECKAss KPUCTAUIMYECKAs PpELIETKa.
DJIEKTPOXUMHUYECKUN PAl HAOPSKEHUM MeTauioB. DU3MYECKHME W XHMHUYECKHE CBOWMCTBA
MetaiioB. OOme cnocoObl notydyeHus MetamioB. [loHsTHe 0 KOppO3UHM METalsIoB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTaslb, YYr'yH, AIOPATIOMUHUHN, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupone. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HATPUS U Kanus. [Iprumenenue
LIEJIOYHBIX METAJUIOB U UX COEIUHEHUIA.

[{enouyHoO3eMeNnbHBIE METAIIBI MATHUN U KalbIUil: oJ0)KeHue B [leproanueckoit cucreme
xumudeckux snemeHToB J[. M. MenzaeneeBa, cTpoeHHe MX aTOMOB, HAXOXJIEHHUE B MPUPOJIE.
®u3nueckue U XMMHUYECKHE CBOMCTBA MarHus M KajbliMsl. BakHelne cOoeIuHEHUs KalbIus
(oxcun, rugpokcu, conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunmil: nosoxenue B Ilepumonnueckoil cucreMe xumuyeckux sneMmentos J[. H.
MeneneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupojae. dusznueckue U XMMHUUYECKHE CBOWCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHuUeckux diemeHTtoB [l .
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupojae. dusznueckue U XMMHUUECKHE CBOICTBA
xene3a. Okcunsl, Tuapokcunasl u conu skenesa (I1) m xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOHCTBAMU, U3YUECHUE
Pe3yabTaTOB KOPPO3UH METAILIOB (BO3MOXHO MCIIOJIb30BaHHE BUIEOMATEPUAIIOB), 0COOEHHOCTEH



B3aUMOJICHCTBUSL OKCHJA Kajdblusi W HAaTpus C BOAOM (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEJOBAaHME CBOMCTB XECTKOW BOJIBI, IPOLECCA TOPEHUS JKele3a B
KHCIOpO/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX pEaklUi HAa MOHBI: MarHus, Kajlbliis, aJIIOMUHUS, LMHKa, xene3a (I1) u xenesa
(11, memm (1), HabmroeHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa n martepuainsl B IIOBCEJHEBHON KU3HU YeJIOBEKAa. be3omacHOe MCIOJIb30BaHUE
BELIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momMomp Npu XUMHUYECKHX O0XKOTax H
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarollel cpeabl (IpeieibHasi JOMyCcTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CTIJIaBbl METAJIOB, TOJIMMEPHbIE MaTEPHUAIIBI).

Meosrcnpeomemmnwie ceasu

Peanusanus MexInpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 9 Kilacce OCyIIeCTBISAETCS
Yyepes3 UCI0JIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYyYHBIX MOHATUMN, TaK U MOHSITHH, SBIISIOLINXCS
CUCTEMHBIMU JJISl OTJICJIBbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO 1MKIIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYUHBIN (PaKT, rTUNOTE3a, 3aKOH, TEOpUs, AaHAJIU3,
CHHTE3, Kiaccu(ukanusi, NEepUOJUYHOCTb, HAOIIOACHUE, SKCIIEPUMEHT, MOJEIMPOBAaHHUE,
U3MEpEHNe, MOJIENb, IBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHsI, MaTepHAIIbL.

@usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJJIEKTPUYECKUH 3apsl, MPOBOJHHMKH, IOJYIIPOBOJHUKH,
IUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTAIUINYECKAs PEIETKA, CIUIABbI, (PU3HMUECKUE BEIUYUHBI, €TUHHILIbI
U3MEpPEHUs1, KOCMUUYECKOE NPOCTPAHCTBO, TUIaHETHI, 3B€31b1, CoJHIE.

buosorus: ¢otocunres, npixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJAbIL, IOJIE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



3. [Inanupyemble pe3yJibTAThI 0CBOCHHS Y4eOHOI0 npeaMeTa — 8 KJacce

JINYHOCTHBIE Pe3YJILTATHI

JIM9HOCTHBIE PE3ylbTaTBl OCBOCHHS NPOTPAMMBl OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJA€ OOy4eHUs XMMHUHU B €IMHCTBE Y4eOHOU W BOCIHUTATEILHOUN JCSITEIHLHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMHU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMHU

[CHHOCTSIMH, TPHHATBIMH B OOINECTBE MNpaBWJIAMHU ¥ HOPMaMHU IOBEJICHUS M CIOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS M COLIUATIM3ALNHU 00yIarOLIHXCS.

JIMYHOCTHBIE PE3yJAbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHCTEMO¥ MO3UTHUBHBIX ICHHOCTHBIX OPUEHTAIMI U PACIIUPEHHE OIIbITA ACATSIHLHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B YaCTH:

1) NIaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIIEHHS K OTCUYSCTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICIMI0, TMOHMMAHHS 3HAYCHUS XHMHUYECKOH HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEHd O MepelOBBIX IOCTIKCHHUSX M OTKPBITHIX
MUPOBOI M OTEUECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOiicTBE MHpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPE/CTABICHUS O COIMAIBHBIX HOPMax M TPaBWIaX MEXIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B 0OIIIECTBEHHO MOJIC3HOH,
y4eOHO-UCCIICIOBATEIbCKON, TBOPYECKOW U JPYrHX BHUJAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM AEATENHHOCTH NPH BHIMOJHEHUH Yy4eOHBIX, MO3HABATEIbHBIX 337ad,
BBIITOJTHEHUN XUMHYECKHX OSKCHEPHUMEHTOB, CO3JaHWM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B TIpOIiecce 3TOM y4eOHOHM AeATETBHOCTH, TOTOBHOCTH
OLIEHMBAThH CBOE MOBEICHHE U MOCTYIKH CBOMX TOBAPHIIEH C MO3UIIUN HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHHS MOCIEICTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pPEHYECKHUE MTPECTABICHHS O BEIIECTBE U XUMHUECKON PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIME OCHOBY JUISi MOHWMAHUS CYIIHOCTH
HAYYHOW KapTHHBI MHpa, NPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHTHUS MPUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C IPUPOIHON CPERO, O POJIM XMMUH B IOZHAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHbIE MOTHUBBI, HAlpaBJICHHBIC HA TIIOJy4CHHWE HOBBIX 3HAHUH 1O XHMUH,
HEOOXOJMMbIe sl OOBSICHEHHS HaONIOZaeMbIX NPOIIECCOB U SIBJICHUH, MO3HABATEIbHOM,
MH(QOPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYPBHI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIILHOM PabOTHI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOH JIUTEPAaTYpOi, IOCTYITHBIMH TEXHHYECKHMH CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpeC K OOy4YEeHHIO W IO3HAHUWIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOCKTHOW M HCCIIENOBATEIBCKONW NEATENIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4YECHUS B AbHEUIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 KHU3HU, OCO3HAHUE TIOCIIEACTBHIA 1 HETIPUATUE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aIIKOTOJIS, HAPKOTHKOB, KYPEHHS), HEOOXOIMMOCTH COOJIOACHHS TpaBHJI OE30MacHOCTH TpHU
oOpallleHNH ¢ XMMUYECKIMH BEIIECTBAMH B OBITY U peaibHOM KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:



WHTEpEC K MPAKTHYECKOMY U3YUeHHUI0 mpodeccuii u Tpyaa pa3iMyHOTO POJia, YBAKCHHE K
TPYIy U pe3yJbTaraM TPYJAOBOH JIEATEILHOCTH, B TOM YUCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWI TI0 XUMUHU, OCO3HAHHBIN BBIOOP WHIMBUYaTbHOU TPACKTOPHH MTPOJIODKEHUS 00pa30BaHMsI C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIISCCTBEHHBIX WHTEPECOB U
MOTpeOHOCTEH, YCTIeIHON TPO(ECCHOHATBFHON JISITSIIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMCHHIA,
TOTOBHOCTB aJalITUPOBATHCSI B MTPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH IIeJIECO00pa3HOE OTHOIICHUE K MPUPOJEC KaK MCTOYHHMKY >KH3HU Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBaHMS, MOHUMAaHHE IIEHHOCTH 3J0pOBOTO M 0Oe30macHOro oOpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIECHUE K COOCTBEHHOMY (PH3UYCCKOMY M IICHXHYECKOMY 37I0POBBIO, OCO3HAHUE
IIEHHOCTU COOJIIO/IEHUS MPaBWJI 0€30MaCHOTO TMOBEJACHUsS MPU paboTe C BEIIECTBAMH, a TAKXKE B
CUTYaIMSIX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOJIydaeMble MPU U3YYCHHH XUMHH, JJIs PEIIeHUs 3a/ad,
CBS3aHHBIX C OKPYKAOIIEH IPUPOTHOM CPENOH, [Tl MOBBIIEHUS YPOBHS dKOJIOTHYECKON KYJIbTYPBHI,
OCO3HAHUS TII00ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MyTeH MX PEIICHHS MOCPEICTBOM
METOJIOB XUMHUHU, IKOJOTHIECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B TIO3HABATEILHOM,
KOMMYHUKATUBHOM M COIIMATILHOM MTPAKTUKE.

MeTanpeaMeTHbIe Pe3VbTaThl
B cocrase MCTAIMMPEAMCETHBIX PE3YJIbBTATOB BBIACIAIOT 3HAYHUMBIC IJIA CbOpMI/IpOBaHI/Iﬂ

MHPOBO33pEHHUs OOIIeHAayYyHble TOHATHUS (3aKOH, TEOpHs, NMPHUHLMIL, Tunoresa, ¢akT, cCUCTeMa,
MIPOLIECC, JKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EOHBIX
MpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (OPMHPOBATH IMPEACTABICHUE O
LIEJOCTHOM Hay4YHOW KapTHHE MHpa, U YHHUBEpcalbHble yueOHble AeWcTBHs (TO3HABaTENbHBIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbIE), KOTOpble OO0ecreynBaloT (POPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS IPU OCBOCHUU 3HAHUN: PACKPHIBAThH
CMBICTT XUMUYECKHUX MOHATUN (BBIACIATD UX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C

JIPYTUMU TIOHATHUSMHM), UCIIOJIH30BATh MOHATUS ISl OOBSACHEHHS OTIEIbHBIX (PAKTOB W SIBIICHUIH,
BBIOMpAaTh OCHOBAHUS W KPUTEPUM IS KIaCCH(PUKAIUM XUMHYECKHX BEIIECTB U XHMHUYCCKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACIyKTHBHBIC, IO AaHAJOTWH), NelaTh BBIBOJBI H
3aKII0UCHMS,

YMEHHE NPUMEHATH B MpOllecce IMO3HAHUS MOHATHS (IpEeIMETHbIE M METaNpeJAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, WCIIOJIb3yeMble B XUMHH, MpeoOpa3oBbIBATH HIMPOKO
MIPUMEHSIEMbIC B XUMHH MOJICIbHBIC TPEJICTABICHUS — XHMHYECKHH 3HaK (CHMMBOJI 3JIEMEHTA),
XUMHYEecKas GopMylia U ypaBHEHUE XUMHUECKON PEaKIuu — MPU PEIICHUN YUeOHO-TT03HABATEIbHBIX
3a7a4, ¢ Y4ETOM 3TUX MOJEIBHBIX IPEACTABICHUIN BBISBIATH U XapaKT€pU30BaATh CYLIECTBEHHBIE
MPU3HAKU U3Y49aeMbIX 0OBEKTOB — XUMUYECKHUX BEIIECTB M XUMUUYECKHUX PEaKIIHi, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBSI3M M NPOTUBOPEUMS B HM3Yy4aeMBIX IpolLeccax U
SIBJICHUSX.

ba3zoBble uccieaoBareabckue AecTBUSA.



YMEHHUE UCTOJb30BATh MOCTABICHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA TMO3HAHMUS, a TaKKe
B KaueCTBE OCHOBBI JJIsi (POPMHUPOBAHUS TUIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX
CY)KJICHUM;

MpUOOpEeTEeHHEe OTbITa 1O IUIAHHPOBAHHWIO, OPTaHU3AlMH M MPOBEICHUIO YUYCHUYECCKHX
9KCIEPUMEHTOB, yMEHUE HaOII0AATh 3a XOJIOM IMpOIEcca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €0
pe3yabTar, (GOpMyIUpOBaTH OOOOIIECHHUS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MIPOJIENIaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, aHAJTM3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO PA3IINYHBIX BHJIIOB H
dbopM TpeAcTaBICHUS, TMONIy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIPHAS JHUTEparypa
XHUMHYECKOTO COJCpXKaHUs, CIPABOYHBIE IMOCOOUs, pecypchl HTepHETa), KpUTHYECKH OIICHHUBATH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTHh Pa3IMdHbIe METOJBl M 3aMPOCHl MPH MOWCKE U 0TOOpe MH(POPMAIIUU H
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIMMBIX JUIS BBIMIOJTHCHHS YICOHBIX W IMO3HABATEILHBIX 33134
OTIPENIENIEHHOTO THUMA, NPUOOpEeTEeHHe OmbITa B 00JaCTH WCIOJNB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, OBJAJCHUE KYJIbTYpOH aKTHBHOTO HCIIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITCIbHO BBIOMpaTh ONTHMAIBHYIO (OpMY IpeIACTaBICHUS
WHGOpMAIIMA W WUIIOCTPUPOBATH pelIacMble 33/1a4d HECJOKHBIMH CXEMaMH, JuarpaMMaMuy,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJM3UPOBATh B IIpolecce Y4eOHOM M HCCIea0BaTEIbCKOM
JESTeTbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIICHHOCTH, CETLCKOTO X03sICTBA U TPAHCIIOpTa HA
COCTOSIHME OKPYXAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHHUS 3a7aBaTh BOMPOCHI (B X0/1¢ Iuajora u (WiK) JUCKYCCUH) TI0 CYIIECTBY 0O0CYKIaeMOi
TeMbI, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMIOJIHEHUS MTPEI0KEHHON 3a1a4u;

YMEHHUSI TIPEJICTaBIATh MOJTy4YEeHHbIE PE3Yy/IbTaThl M03HABATEIBHOMN NESTEIILHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JAeaTh MIPE3EHTAINIO PE3YIbTaTOB BHIMOIHEHHS XUMUYECKOTO SKCIIEPUMEHTA
(J1abopaTOpHOTO OMBITA, Ja0OPATOPHON PabOTHI MO KCCIETOBAHUIO CBOMCTB BEHIECTB, y4eOHOTO
MPOEKTA);

yYMEHHsI y4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATENBHOU H
HCCIIeIOBATENIbCKON JESITEIbHOCTU MPHU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJIACOBAaHUA MO3ULUN (0OCYXKACHUS, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJUHAIIMS COBMECTHBIX IEHCTBHI, ONpeielieHne KPUTEPUEB 0 OI[EHKE KaueCTBa BHIMOJIHECHHON
paboThI U ApYyTHE).

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIFHO OINpPEAeNATh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJHMPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTHUPOBAThH CBOIO JIEATEIBHOCTh, BBIOMpATh Hanboee
s¢deKkTUBHBIE CIIOCOOBI PellIeHUs] YYeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEILHO COCTABIIATh
WM KOPPEKTUPOBATh MPEIOKEHHBIN alTOPUTM JIEHCTBUI MpU BBHIMOJHEHUH 33JaHUM C y4éTOM
MOJIy4YeHUsI HOBBIX 3HaHUN 00 M3ydaemblXx OOBEKTaX — BEIIECTBAX W pEAKIUAX, OICHHUBAThH
COOTBETCTBUE MOJTYYCHHOTO Pe3yIbTaTa 3asiBICHHOH I1e]Id, YMEHUE HCIIONb30BaTh U aHATU3UPOBATH
KOHTEKCTBI, TIpe/ijlaraéMble B YCIOBUU 3aaHHIH.

IIpeaMeTHBIE PE3YIbTATHI
B cocrage NpECAMCTHBIX PE3YJIbTATOB 110 OCBOCHHIO 00513aTEILHOTO COACPIKaHN,

YCTaHOBJICHHOTO JTaHHOM  (exepanpHOM paboyeid mporpaMMoi, BBIJACISAIOT: OCBOEHHBIE




00y4aromuMuCs HaydyHble 3HAHHsI, yMEHUS M CIIOCOOBI IeHCTBUH, crienu(pHUecKue U MPEeIMETHO N
obOmact «XUMHs», BHIBI JOESITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAlHH,
peoOpa30BaHUIO ¥ IPUMEHEHHIO B PA3IMYHBIX y4EOHBIX U HOBBIX CUTYALIUSX.

K konmy oOyuenus B 8 kijacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHU:

. PacKpbIBaTh CMbBICII OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJ1a, XUMUYECKUM
JJIEMEHT, MPOCTOE BEILECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOpPOAHAas W HEOJAHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHAasi W MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JIsl XMMHUECKOT0 JIEMEHTa B COCIMHEHUH, MOJISIPHBIM 00BEM, OKCHU,
KHCJIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATENLHOCTD, CTENICHb OKUCIEHUS, XUMUYECKasl peaKlns,
KJIacCU(UKaLUsl peaKklMil: peakuu COEAMHEHHUS, PEaKLUU Pa3JIoKEeHUs, peakluy 3aMelleHHUs,
peakuuu oOMeHa, 9K30- M SHIAOTEPMHUECKUE PEaKIMU, TEIUIOBOW 3¢ (eKT peakuuu, SApo aroma,
ANIEKTPOHHBIA CJIOW aroMma, aTOMHas opOuTanb, paguyc aromMa, XUMUYECKas CBsI3b, MOJISIpHAs U
HEMNoJIApHasi KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHUOH, pacTBOp, MaccoBas JOJs
BelecTBa (MpOIeHTHAs! KOHIIEHTPAIIKs) B PaCTBOPE;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHMUYECKUX MOHITHH U MPUMEHSTH 3TH
MOHSTHS TIPU OMHMCAHUU BEIIECTB U UX MPEBPAICHHUI;

. WCIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY ISl COCTaBieHHsS (GOpMYa BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIHII;

. OTIPEJIENATh BAJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHApHBIX COEAMHEHHUSX, CTETEHb
OKHUCJICHHS DJIEMEHTOB B OMHApPHBIX COEIUHEHMSX, MPUHAAJICKHOCTh BEIIECTB K ONpEeAEIEHHOMY
KJIacCy COEIMHEHHH 1o (opmynaM, BHI XHUMHYECKOW CBs3M (KOBAJICHTHAsT W WOHHAas) B
HEOPraHUYECKUX COCAMHECHUSIX;

. packpsiBaTh cMbici [lepuoauueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHHE NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHX DJIEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPaHEHUS! MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEeHHUsI, 3aKOHa ABOTajipo;

o ONHCHIBAaTh U XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit cucrembl
XMMHUYECKUX DJIEMEHTOB: DPa3inyaTh MOHATUS «rJ1aBHas moarpymnmna (A-rpymma)» v «1noOovHas
noarpynna (b-rpymma)y, manelie u 0oJibIINE IEPUOABI, COOTHOCUTH 0003HAUEHHU S, KOTOPHIE UMEIOTCS
B Tabnuue «llepuoanueckas cucrema xumuueckux 3iaemeHToB J[. . MenneneeBa» ¢ 4ucCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, oOIIee Yucio
AJIEKTPOHOB U pacmpeeNieHUe X MO AIEKTPOHHBIM CIIOSM);

. KJIaCCU(UIIMPOBATH XUMHUYECKUE 3JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMUYECKUE
peaxiuu (Mo YUCIy ¥ COCTAaBY YUaCTBYIOUIUX B PEAKI[UHU BEIIECTB, IO TEIULIOBOMY dPEKTY);

. XapakTepu30BaTh (OMHCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BELIECTB PA3IUYHBIX
KJIaCCOB, TOJTBEP)KJasi OIMUCAHHE MPUMEpPaMU MOJIEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKIInii;

J IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX KaUECTBEHHOI'O COCTaBa,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSAX;

o BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JI0JIF0 XUMUYECKOTO 3JIEMEHTa Mo (opMyJie COEUHEHUs, MacCOBYIO JIOJIO BEIIECTBA B PacTBODE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINM;

J IIPUMEHATh OCHOBHBIE OIIE€pPAllMM MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CHUHTES,
cpaBHeHHe, 000011IeHNe, CHCTeMaTH3allNIo, KJIacCU(UKAIINIO, BBISIBIEHUE IPUUYNHHO--CIIEICTBEHHBIX



CBSI3€M — Ui M3YYECHHS CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — HAOJIIOICHUE, H3MEPEHUE, MOJICIIMPOBAHNE, YIKCIICPUMEHT (peaTbHBIN M MBICIICHHBIH );

J ClIeIOBaTh TMpaBUJaM TOJB30BAHHUS XUMUYECKOW TMOCYAOH U J1abopaTopHBIM
00opynoBaHUEM, a TAKXKE MPaBUIIaM 0OpAIIICHHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSMU 110
BBITIOJTHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OTBITOB IO TMOJYYCHHUIO M COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJOPOJA M KUCIOPOa), TPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH XHMHUYECKHE OKCIEPUMEHTBHI IO
pacro3HaBaHHUIO PACTBOPOB IIEJIOYUEH U KUCIIOT C IIOMOIIBIO HHAUKATOPOB (JTaKMyc, (heHOIpTaIeHH,
METUJIOPAHK U JPYTHE).

K xonmy oOyueHust B 9 _kJjacce mpeaMeTHbIE Pe3VJbTAThHI Ha 0a30BOM ypPOBHE JOJDKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

. PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUUYECKUM DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPHUIATEIHFHOCTD, CTENIEHb OKUCIICHUSI, XUMHYECKas pEaKIIHsl, XAMUYECKask CBSI3b, TETIJIOBOI
3¢deKkT peakuuu, MoJb, MOJSPHBI 00BEM, pacTBOp, OJIEKTPOJMUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs] JIMCCOLIMAlLlMSA, pEeakIuu HOHHOro oOMeHa, KaTajau3aTop, XHMHUYECKOoe
paBHOBecHe, OOpaTUMbIE U HEOOPATHUMBIE PEAKIIUH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJICHHE, AaJUIOTPONHS, aM(pOTEpPHOCTH,
XUMUYECKas CBA3b (KOBAJCHTHAs, HOHHAS, METAJUTNYECKas ), KPUCTAIUITMUECKAsl PEIIETKA, KOPPO3US
METaJIOB, CIUIABbI, CKOPOCTh XUMUYECKOW peaKkuu, MpeaeabHo AomycTuMmas KoHneHTpanus 1K
BEILIECTBA;

. WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUN M MPUMEHATH TH
MOHATHS [TPU ONMCAHUU BEUIECTB U UX IPEBPALCHUN;

. WCIOJIb30BaTh XMMUYECKYI0O CHUMBOJIMKY ISl COCTaBjieHUS (GOpMYa BEIIECTB H
YpPaBHEHUN XUMHUYECKUX PEaKIIHil;

. ONpPENENATh BAJNEHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUSAX pAa3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KIaccy
coenuHeHU mo (opMynam, BUJ XUMUYECKOHM CBsI3M (KOBaJIGHTHAs, MOHHAS, METAJUIMYECcKas) B
HEOPraHMYeCKUX COCAMHEHUSIX, 3apsA] HOHA 110 XUMUYecKoi (opmylie, XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUH, TUI KPUCTAJUIMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA;

. packpbiBath cMbich [lepuoaunueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro TMOHMMaHue: OMHUCHIBATh U XapakTepus3oBaTh Tabmuunyio dopmy [lepuomuueckoil cucTembl
XMUMHUYECKUX DJIEMEHTOB: DPa3iIuyaTh MOHATUS «rJ1aBHas moarpymnmna (A-rpymma)» u «noOovHas
noarpynna (b-rpymma)y, maneie u 00JIbIINE TEPHOABI, COOTHOCUTH 0003HAUYEHHU S, KOTOPHIE UMEIOTCS
B TEPUOJAMYECKON TabnuIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsi sijipa, 00IIee YHCIIO0 JIEKTPOHOB M PACIPEIEICHNUE UX 10 AJIEKTPOHHBIM
CJI05IM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB JIEMEHTOB M UX COCIMHEHUN B
npezAesax MajiblX HEPUOJIOB U TJIABHBIX MOJArPYNH C YYETOM CTPOEHUS UX ATOMOB;

. KIIaCCU(UITMPOBATH XUMHUECKHE 2JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUIECKHE
peakiuu (MO YHUCIY M COCTaBY YYacCTBYIOIIMX B PEaKIMHU BEUIECTB, MO TEMJIOBOMY 3 (eKTy, 1Mo
M3MEHEHHUIO CTEIEHEN OKUCIICHHS] XUMUUYECKHUX DJIEMEHTOB);

. XapaKkTepu30BaTh (OMHCHIBATH) OOIIME W crnenupUuYecKue XUMHYECKHE CBOICTBa
MPOCTBIX U CJIOKHBIX BEILECTB, MOJATBEPKAAsl OMHCAHUE MPUMEpPaAMU MOJIEKYJISIPHBIX M HMOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



. COCTaBJIATh YPABHEHUS JJICKTPOIUTUYECKON JUCCOLMALMY KUCIIOT, LIEI0YEH U COJIEH,
MOJIHBIE M COKpAaIIEHHBIC YpaBHEHHsS peakuuid HMOHHOTO OOMEHa, YpaBHEHHsS pPEaKLuH,
MOATBEPXKIAIOLIUX CYLIECTBOBAHUE M'EHETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3INYHBIX KJIACCOB;

J PacKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIMii;

. IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTH
MIPOTEKAHUS XMMHUYECKUX MPEBPAILEHUN B PA3INYHBIX YCIOBHUSX;

. BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEHTa N0 (opMysie COEIUHEHHs, MAaCCOBYIO JIOJIIO0 BEILECTBA B PACTBOPE,
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON pEaKIUH;

. coOnroAaTh TMpaBUiia TOJIB30BAaHMS XHMHUYECKON ToCyliod M J1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBuiIa 0OpaleHus C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLMSIMH TIO
BBITIOJIHEHUIO JIA0OPAaTOPHBIX XUMUYECKUX OMBITOB IO IMOJIYYEHHIO U COOMPAHMIO ra3000pa3HbIX
BEIIECTB (aMMHaKa U YIJIEKUCIIOTO Ta3a);

J MIPOBOJUTH PEaKLUH, OATBEPKAAIOIINE KaYECTBEHHBIN COCTAaB Pa3IMUHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOpHUI-, OpomMua-, HOOUA-, KapOoHar-, docdar-, cuIuKar-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS | HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOpax HEOPraHMYECKUX BEIIECTB;

. MPUMEHSTh OCHOBHbBIE OIEpaI MBICIUTEIbHON JAEATEeIbHOCTH — aHAJIU3 U CHUHTES,
CpaBHEHHE, 00OOIIeHHE, CUCTEMAaTH3alMI0, BBIIBIECHUE MPUUMHHO-CIEICTBEHHBIX CBSI3e€d — JUId
M3Y4YEHUS] CBOMCTB BEIIECTB U XMMUYECKUX PEAKLIHUM, €CTECTBEHHO-HAyYHbIE METOJbI MO3HAHUS —
HaOI0ZCHUE, U3MEpPEHNE, MOACITUPOBAHUE, IKCIIEPUMEHT (pealbHBINH U MBICIICHHBIN).



4. TemaTHUECKOE lIJ'[aHI/IDOBaHI/Ie-8 KJAacCC

Tema pa3jgena

Koa
n4yec
TBO
qaco
B

Peanu3anus
BOCIIMTATEILHOI0
NMOTEHIHAJIa YPOKA
(BuabI U GopMBI
AesiTeJIbHOCTH)

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTtejibHbIE

pecypchbl

Paznen 1. HepBOHa'la.TIBHbIe XUMHYECCKHC TTIOHATUSA

11

XuMus — BakHas
001aCTh €CTECTBO3HAHUS U
MPAaKTUYECKOMN
JIeITEILHOCTH YeJIOBeKa

1.2

BemiecTBa 1 XuMu4eckue
peakuuu

17

MO3HABATEIbHBIC MOTHBBI,
HaIpaBJICHHBIC Ha
MOJIy4YE€HNE HOBBIX 3HAHUMN
0 XUMHHU, HEOOXOTUMBIC
JUISL OOBSICHEHUS
HaOJIr0/1aeMBIX TIPOLIECCOB
U SIBJIICHUH,
TMO3HABATEILHOM,
uH(OPMAITUOHHON U
YUTATENbCKON KYJIbTYPHI, B
TOM YHCJIe HAaBBIKOB
CaMOCTOATENBHON PabOTHI C
yaeOHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOil,
JIOCTYTTHBIMHU
TEXHUYECKUMH CPEJICTBAMHU
UH(OPMAITHOHHBIX
TEXHOJIOTUH

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmoreka [IOK
https://m.edsoo.ru/7f41837c

Uroro no pazneny

22

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

2.1

Bosznyx. Kucnopoa.
ITousitre 00 okcumax

6

2.2

Boaopon.Ilonsitue o
KHCJIOTaX U COJISIX

SKOJIOTMYECKU
Ieaecoo0pa3Hoe OTHOIIICHNE
K PUPOJIE KaK UCTOTHHUKY
PKHU3HH Ha 3emiie, OCHOBE €&

2.3

Bona. PactBopsl.
ITousitre 00 OCHOBAHUIX

24

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHUN

12

CYILECTBOBAHMUsI, IOHUMaHUE
[IEHHOCTH 3/10POBOTO H
Oe3omacHoro o0pasa >KHU3HH,
OTBETCTBEHHOE OTHOILCHUE K
COOCTBEHHOMY
(hrzmueckoMy u
TICUXWYECKOMY 3/10POBBIO,
OCO3HAaHME LIEHHOCTU
COOJTFOJICHUSI TTPaBUIT
0€3011aCHOT0 MOBEACHHS IPU
pabote c BelecTBamu, a
TaKXXe B CUTyaLlsIX,

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

YTPOXKAIOIIUX 3I0POBBIO U
SKU3HU JII0Jei

Hroro no pazneny

31

Paznen 3. Illepuoanyeckuii 3akon u [lepuoaguyeckasi cucreMa XuMHYECKHUX 31eMeHTOB /1.
N. MenaeneeBa. CTpoeHue aToMoB. XUMH4YeCKas CBA3b. OKNCIANTEIbHO-

BOCCTAHOBUTEC/IbHBIC PCAKIIUHA

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

MHPOBO33PCHYECKHE
HPECTaBICHHS O BELICCTBE

3.1 | XUMHYECKUX DIIEMEHTOB 7 | ¥ XMMMYECKOH peakiuu, bubmorexa LHOK
I 1. Meneneesa. COOTBETCTBYIOLLE https://m.edsoo.ru/7f41837¢
Crpoeue atoma COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKU U
COCTaBJISOLIKE OCHOBY ISt
XuMHYecKas CBS3b. [TOHUMAaHHUs CyIHOCTH
3.9 OKHUCIIUTENBHO- 8 anqHOﬁ Kapmm’é MHpa, bu6nuoreka [JOK
BOCCTaHOBUTEIbLHBIC PCACTABJICHIA O https://m.edsoo.ru/7f41837¢
peaKHI/II/I OCHOBHBIX
3aKOHOMECPHOCTAX Pa3BUTHUA
IIPUPOIBI
Hroro mo pazgeny 15
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

5. IloypouHoe miIaHupoBanue — 9 Kjace

N Peanuszanus DJIeKTPOHHbIE
;') HaunmenoBanme pa3aesnoB u | Koauu BOCIIMTATEIbHOTO (undposbie)
" TeM MPOrpaMMbl eCTBO NOTeHMAJIa YPOKa o0pa3zoBaTe/ibHbI
" 4acoB (BuabI 1 popMbl e pecypchl
AeATe1bHOCTH)
Paznen 1. BemecTBo U xumuveckue peakuuu (17 yacon)
[ToBTOpenue u yriuyonenue UHTEPEC K 00yICHHIO U bubnuorexa [JOK

1.1 | 3HaHU OCHOBHBIX Pa3/CiIOB 5 ITO3HAHUIO,
Kypea 8 Kiacca T10003HATENBHOCT,
TOTOBHOCTh M CITOCOOHOCTD
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 K €aM000Opa30BaHMIO,
" | XUMHYECKHMX peaKIui MPOCKTHOM )
UCCIIE0BATENBCKOM
JeATETBHOCTH, K
ONEKTPOIUTHICCKAS OCO3HaHHOMY BBIOOPY
1.3 | quccormarnus. XUMHYECKUE 8 HAIPABJICHHOCTH M YPOBHS

peakiuu B pacTBOpax

o0ydeHHsI B JaTBHEHIIIEM;

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

bu6moreka [IOK
https://m.edsoo.ru/7
412636

bu6moreka [IOK
https://m.edsoo.ru/7
412636

Pa3znen 2. Hemerasibl 1 ux coequnenusi (27 yacos)

OO1as XxapakTepucTuKa

ITO3HAaBATCIBbHBIC MOTHUBBI,

bu6moreka [IOK

2.1 | xumuueckux 3nemMeHToB VIIA- 4 | HampaBJICHHBIC HA https://m.edsoo.ru/7
rpymnmnsl. [anoress: TTOy"ICHNC HOBBIX 3HAHNN f41a636
5 10 XUMHH, HEOOX OIMbIE
OO6mrast xapakTepucTuKa P ap— bubnuorexa [JOK
2.2 | xumMHuueckux 3naemMeHToB VIA- 6 | HaGmonaembix mporeccos https://m.edsoo.ru/7
rpynnbl. Cepa u €€ CoeTMHeHUs W SIBJICHUH, 412636
OO0r1ast XxapakTepUCTHKA TTIO3HABATEILHON, G OK
i nonmoTexa
XUMHYECKUX 3JIeMEHTOB VA- HH(bOpMaHHOFHOH " 1
2.3 FpymIsL. Asor, hocdop 1 Hx 8 | umTaTenbCKoOM KymbTyphlL, B | https://m.edsoo.ru/7
PYIIIBL. ’ p TOM YKCJI€ HABBIKOB 412636
COCAMHCHIA CaMOCTOSTEIHLHON pabOTHI C
y4eOHBIMU TEKCTAMH,
OG1wast XapaKTepUCTHKA CIIPaBOYHOI JIUTEPATypOU,
JOCTYITHBIMH bubnuoreka [JOK
XUMHYECKUX 371eMeHTOB IV A-
2.4 y . 9 TEXHUYECKUMU cpeacTBamMu |  https://m.edsoo.ru/7
rpymnnsl. YTiaepoa U KpeMHHH 1
pyn PO H Kp MH()OPMAITMOHHBIX 1412636
WX COEJIMHEHUS TeXHONOTHi;
Pa3znea 3. Meraibl u ux coeanHenus (21 gac)
MHPOBO33PEHYECKHE bubnuoreka [JOK

3.1

OO011Me CBOMCTBA METAJLIOB

4

MMpeACTaBJICHHA O BCIICCTBE

1 XUMHYECKOM pcaknunu,

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



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

3.2

Bakneiinie MeTauibl U UX
COEIUHEHUS

17

COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U
COCTaBJISIOIINE OCHOBY IS
MTOHUMaHUs CYIIIHOCTH
Hay4YHOH KapTUHBI MUpa,
npeCTaBIeHus 00
OCHOBHBIX
3aKOHOMEPHOCTSIX

Ppa3sBUTUS IPUPOIBL

bubmuoreka [IOK
https://m.edsoo.ru/7
412636

Paznen 4. Xumus u okpyxaromas cpeaa (3 4

aca)

4.1

BemectBa u matepuainsl B
AKHU3HU YelloBeKa

HUHTEPEC K MPAKTUIECKOMY
u3y4yeHunto npodeccuii u
Tpyza pa3IrudHOro poja,
YBa)KEHUE K TPYLy U
pe3ynbTaTam TpynoBOi
JIESITEIbHOCTH, B TOM YHUCIIC
Ha OCHOBE ITPUMEH CHUS
MPEIMETHBIX 3HaHUH 10
XUMHH, OCO3HAHHBIH BBIOOD
WHIUBUYaJIbHON
TPAeKTOPUU MPOAOIIKEHHS
o0pa3oBaHUs ¢ yIETOM
JUYHOCTHBIX MHTEPECOB 1
CIIOCOOHOCTH K XMMHMH,
00IIIeCTBEHHBIX HHTEPECOB
1 TTOTpeOHOCTEH,
YCIEUTHON
npodeccrnoHambHON
JIeSITETFHOCTH M Pa3BUTHS
HEO0OXOANMBIX YMEHUH,
TOTOBHOCTD
aJlanTHPOBATHCA B
npodeccrnoHaILHON cpeme

bu6mmoreka [IOK
https://m.edsoo.ru/7
412636

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

68



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

5. Iloypo4Hoe IJIAHUPOBAHUE — 8 KJIACC

Ne
Tema ypoka KoaunuectBo
n/n
4acoB

[Ipenmer xumuu. Posie xuMuu B )KU3HU YelioBeka. Tena u BenecTna
[TonsaTue o MeTo1aX MO3HAHUS B XUMUU

3 IIpakTuyeckas padora Ne 1 «[IpaBuiia paboTsI B 1aOOpaTOpuu U 1
puEéMBI 00paIeHus ¢ TaOOPaATOPHBIM 000PYIOBAHUEM

4 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei 1

5 IpakTuueckas padora Ne 2 «Paznenenue cmeceli (Ha mpuMepe 1
OYHCTKU MTOBApPEHHOM COJIM)»

6 ATOMBI 1 MOJIEKYJIbI 1

7 XUMHUYECKHUE DTIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKUX JIEMEHTOB 1

8 [IpocThie 1 cI0XKHBIC BEMIECTBA 1

9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1

10 3aKoH MOCTOSIHCTBA COCTAaBa BEIIECTB. XUMHUUeCcKas popmyra. 1
BanieHTHOCTh aTOMOB XUMHYECKHX AJIEMEHTOB

11 OtHocuTenbHasg atToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAsT Macca

12 MaccoBas JoJsi XUMAYECKOTO dJIEMEHTA B COSIMHEHUHN

13 Pemenne 3a1a4 Ha MaccoBYIO JOJII0 XUMHUUYECKOTO JIEMEHTA

14 KonnuecTBo BemiectBa. Mok, Mosisipaast Macca 1

15 Pemrenune 3aga4y Ha KOJIMYECTBO BEI[ECTBA- MOJIb

16 OuznyecKkue U XUMHUYECKUE BJICHUS. XUMHUYECKash PeaKiius

17 [Ipu3Haky U ycia0BHS MPOTEKAHUSI XUMUYECKUX PEaKIIHii

18 3aKOH COXpPaHEHUS MACChI BeIeCTB. XUMHUECKUE YPaBHEHUS

19 Boruncnenus KoJinyecTBa, MacChl BELECTBA 110 ypaBHEHUSIM 1
XUMHYECKUX PeaKIHii

20 Knaccudukanus XuMHUYeCKUX peakiuuil (COeTUHEHHS, pa3I0KEHUS, 1
3aMeIIeHus, 0OMeHa)

21 M. B. JlomoHOCOB — yuéHblii-3HIIMKIOTenUCT. O600IIeHNE U 1
cUCTeMaTu3aIus 3HaHUH

29 Kounrpoabsnas padora Nel no teme «Bemectsa u XuMuyeckue 1
peaKIum»

23 Bo3gyx — cMmech razos. CocraB Bo3ayxa. Kuciaopoa — sneMeHT u 1
pocroe BemecTBo. O30H

24 duznyecKkue U XUMHUYECKHUe CBOMCTBA KUCIOPOa (peaKiui OKUCICHHUS, 1

ropenue). [lonstue 06 okcumax




Crioco0bI mosryyeHHst KUCI0pOa B 1a00paTOpUX U MPOMBILIUIEHHOCTH.

25 IIpumeHeHue kucnopoaa !

26 TennoBoit 3¢ (hexT XUMHUUECKOH peaKkuu, OHSITHE O 1
TEPMOXUMHUYECKOM YPaBHEHUH, K30- U SHJOTEPMUUECKUX PEAKLIUAX

97 TormBo (HedTh, yroib 1 METaH). 3arpsi3HEHUE BO3lyXa, CIIOCOOBI €ro 1
MPEJOTBPAILCHUS

08 IpakTuyeckas padora Ne 3 o teme «Ilomydenue u codupanue 1
KHCJIOPOJa, U3yUCHUE €TO CBOHCTB»

29 Bopopon — anemeHT 1 mpocToe BemecTBo. Haxoxaenue B npupoie 1

30 ®u3NYECKUEe U XMMUYECKHE CBOMCTBA BOIopoaa. [I[pumenenne 1
BOJIOpOJIa

31 [ToHsiTHE O KHCHOTAX U COJAX

32 CriocoObI mosTyueHus BOAOPOa B 1a00paTopuun

33 IIpakTnueckas padora Ne 4 o teme «Ilomyuenue u cobupanue 1
BOJIOPO/Ia, H3yYEHHE €r0 CBOWCTBY

34 MousipHblii 00BEM ra3oB. 3aKoH ABOTAIpO 1

35 Brrancnenust 00p€Ma, KOJIMYECTBA BEIIECTBA ra3a 10 ero U3BECTHOMY 1
KOJIMYECTBY BEIleCTBA WIH 00BEMY

36 Brrancienus 006EMOB ra30B 10 YPaBHEHHIO PEAKIIMH HA OCHOBE 3aKOHA 1
00BEMHBIX OTHOILIEHUI ra30B

37 dusnyeckre 1 XUMHUYECKHUE CBOIICTBA BOIBI

38 CocraB ocHoBanuii. [TonsiTne 06 MHAUKATOpaX

39 Bona xak pactBopurtens. HacbllieHHbIe 1 HEHACHIIIIEHHBIE PACTBOPBI. 1
MaccoBast 105151 BELIECTBa B pacTBOPE

40 IIpakTuyeckas padora Ne 5 o teme «lIpurotoBnenue pacTBOpoB ¢ 1
onpenenéHHON MacCOBOM JIOJIEi pacCTBOPEHHOTO BELIECTBA

41 KonTpoabHnast padora Ne2 no teme «Kucnopoa. Bogopoa. Boga»

42 Oxkcuapl: cocTaB, KiaccuduKaius, HOMEHKIATypa

43 [TonyueHnue u XuMHUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(pOTEepPHBIX OKCHJIOB

44 OcHoBaHusI: COCTaB, KiIaccu(UKalus, HOMEHKIATypa 1

45 [Tonyuenue u XuMu4Yeckue CBOMCTBa OCHOBAHUMN 1

46 Kucnotsl: cocraB, knaccudukaius, HOMEHKIATypa 1

47 [Tonyuenue u XuMU4YECKHE CBOMCTBA KUCIIOT 1

48 Counu (cpenHue): HOMEHKIATYpa, COCOObI MOJTydeHH s, XUMUUECKUE 1
CBOMCTBA

49 IIpakTnueckas padora Ne 6. Pemenne skcriepuMEHTANBHBIX 3a7a4 10 1
TeMe «OCHOBHBIE KJIACChl HEOPraHMUYECKUX COEANHEHUID

50 I'eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COEIMHEHUI 1




O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1

51 KonTpoabHnas padora Ne3 no teme "OCHOBHBIE KJIaCChI 1
HEOPraHUYECKUX COeAMHEHU "

59 [TepBbIe MOTBITKH KIACCU(PUKAIIUN XUMUYECKUX AIEMEHTOB. [loHsATHE O 1
TPYIIIaxX CXOAHBIX AJICMCHTOB

53 [Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKUX 1
anemeHToB JI. 1. Meneneera

o4 [Iepuoasl, rpynmsl, MOATPYIIIIBI

55 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tonsl

56 CtpoeHnue AJIeKTPOHHBIX 000JI049eK aTOMOB 31eMeHTOB [lepuoanueckoi 1
cucremsl JI. 1. Menaeneena

57 XapakTeprucTUKa XUMHUIECKOTO AJIEMEHTA 10 €T0 TOJI0KCHHIO B 1
[Tepuonnueckont cucreme 1. 1. Menneneesa

58 3nauenue [leproauueckoro 3akoHa ISl pa3BUTHS HAYKH U TPAKTUKH. 1
. N. MenneneeB — y4€HbIH, IEJAror U rpaxkaaHuH

59 DIJIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX AJIEMEHTOB 1

60 HNonnas xumuveckast CBsI3b 1

61 KoBanentnas nonsipHast XuMU4ecKkasi CBSI3b 1

62 KoBanenTHas HenossipHasi XuMu4eckasi CBS3b 1

63 IMpomexyTouHas arrectanus. ['ogoBass KOHTpoJbLHasI padoTa

64 CreneHb OKHCIIEHUS 1

65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH

66 OxucanTenu U BOCCTAaHOBUTENN

68 KonTpoabHast padora Ne4 no reme «CTtpoeHue aroma. XumMudeckas 1
CBSI3b»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




S. IloypouHoe IiIaHupoBaHue — 9 Kiace

Ne Koaunuec
Tema ypoka
n/n TBO
4acoB

1 [Iepnoanueckuit 3akoH. [lepuoanueckas cuctemMa XUMUYECKUX 2J1€MEHTOB /1. 1
N. Menneneesa

9 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX 1
[IEpHOJIOB

3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB
Bubl XuMU4eCcKo# CBSI3U M TUITHI KPUCTAJUTMUECKUX PEMIETOK

5 KonTpoabHnas padora Nel no teme «IloBTopenue u yrirydoaeHue 3HaHUN 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca»

6 Krnaccudukanus XuMHYECKUX peakuii 0 pa3IudHbIM PU3HAKaM 1

7 [ToHsiTHE O CKOPOCTH XUMUYECKOU peakiuu. [IoHsATHE 0 TOMOT€HHBIX U 1
TeTEPOTEeHHBIX PEAKIIHSIX

8 [TonsiTHE O XUMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh 1
XMMHUYECKOHN pPEeaKIMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHS

9 OKHCAUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITIHI

10 Teopus snexTpouTUUEcKOi quccorranui. CUIbHBIE U CIa0bIe AIEKTPOIUTHI

11 HoHHbIe ypaBHEHHSI peaKIuit

12 XHWMHUYECKHE CBONCTBA KHCIIOT MU OCHOBAHHWI B CBETE MPEICTABICHU 00 1
AIEKTPOJIUTUYECKON TUCCOLIMAIUU

13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEICTABICHUN 00 3JIEKTPOJIMTHICCKOU 1
JMCCOLIMAIIUU

14 [TonsaTue o ruzmponuse comuei

15 O06001eHre u cucTeMaTu3alus 3HaHu|

16 IIpakTuyeckas padora Ne 1. «Pemenne 3KkCriepuMEHTaIbHbBIX 3a/1a4»

17 KonTtpoJabHnas padora Ne2 o teme «IEKTPOJIUTUYECKAS] TUCCOLUALIMSL. 1
XUMUYECKUE PEaKlIUU B pacTBOPax»

18 OO1as XxapakTepHUCTUKA FaJIONeHOB. XMMUYECKHE CBOWCTBA HA MMPUMEPE XII0pa 1

19 XnopoBonopoa. CossiHast KUCTIOTa, XKMUYECKHE CBOWCTBA, TIOTyYCHHE, 1
MIPUMEHEHHE

20 IIpakTnuyeckas padora Ne 2 no teme «llomyuenue consiHON KUCIIOTHI, 1
HU3yYEHUE €€ CBOUCTBY»

21 Brluncnenus mo ypaBHEHUSIM XMMHUUYECKUX PEAKLUN, €CJIU OJIUH U3 PEareHTOB 1
JIaH B U30BITKE

22 OOmas xapakTepucTuka 31eMeHToB VIA-rpymnsl 1

23 AnnotponHbie MoaupuKanuu cepbl. HaxoxieHue cepsbl U e€ coeIMHEeHUN B 1
pupoe. XMMUYECKHE CBONCTBA CEPBI

24 CepoBoniopos, cTpoeHue, GU3nvecKue 1 XUMUYeCKUe CBOWCTBA 1




Oxcunpt cepbl. CepHast KHCIOTa, (PU3MYECKHE U XUMHUECKUE CBOICTBA,

25
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE MMPOMBIIIUIEHHOTO CIIOCO0a

26 MIOJIyYEHUsI CEPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpebl
COEJIMHEHUSIMU CEPBI

27 Brrunciienne MaccoBoil A0JIM BbIXOJA IPOAYKTA PEAKIUH

28 OO01as XxapakTepucTuKa 31eMeHTOB V A-TpyIiibl. A30T, paclipoCTpaHEHUE B
npupoje, Gu3ndecKkne u XUMHIECKHE CBOCTBA

29 AmMuak, ero (pu3nyecKkue 1 XMuMUYeCKHe CBOWCTBA, OJyYeHHE U IPUMEHEHNE

30 IIpakTnueckas padora Ne 3 o teme «llomyuenue ammuaka, U3y4eHue ero
CBOMCTB»

31 A30THas KUCI0Ta, €€ PU3NUecKre U XUMUYECKHE CBOMCTBA
Hcnonb3oBaHne HUTPATOB U COJIE aMMOHHMSI B KQU€CTBE MUHEPATIbHBIX

32 ynoopenuii. XuMu4ecKoe 3arps3HeHre OKpYKarolie cpeibl COeqMHEHUSIMU
a3zoTa

33 ®docdop. Oxcua pocdopa (V) u pochopHas kucnora, Gu3ndecKue u
XUMHUYECKUE CBOMCTBA, MOTyYECHUE

34 Hcnonws3oBanue ¢ocdaToB B KaueCTBE MUHEPATBHBIX yIOOpEHHM. 3arps3HeHHE
MIPUPOIHOM cpenbl hochaTamu

35 VYrnepon, pacnpocTpaHeHue B MpUpoie, GU3HIeCKre 1 XUMHUYECKHUE CBOMCTBA

36 Oxkcuapl yriaeposa, ux pu3nyeckue U XUMUYECKUE CBOMCTBA. DKOJIOTHIECKUE
po0OJIeMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronpHas KucioTa u e€ coiu

38 IpakTuyeckas padora Ne 4 o teme "[lonyyeHnue yriekucioro rasa.
KadectBennas peakius Ha kapOboHaT-noH"

39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja

40 [IpenenbHbIE YTI€BOIOPOABI — AlIKAHBI.

41 HenpenenbHble yrieBo10poibl — alKEHbI U aJKUHBI

42 Kpemuwuii u ero coenuHeHUs

43 IIpakTnyeckas padora Ne 5. Penienue skciepuMeHTaNBHBIX 33124 M0 TeMe
«Baxxneliue HeMeTauIbl U UX COSAUHEHUS»

44 KonTtpoabsHnas padora Ne3 no teme «BaxHelne HeMeTalIbl U UX
COEIMHEHUS»
OO1as XxapakTepUCTUKa XUMUYECKHX DIIEMEHTOB — METAIIJIOB.

45 Meraminueckas CBs3b U METAUINYECKAs KPUCTAIIMYECKAs PEIIETKA.
du3nyecKre CBOKNCTBA METAIIOB

46 XVMHYECKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKUN Psi/i HAIPSDKEHUIN

MCTaJlJIOB




OOu1re cnocoObl mosrydeHus: MeTayuioB. CruiaBbl. BeraucieHus mo ypaBHEHHUSIM

41 XUMHYECKUX PEAKIIU, €CIIH OJIMH U3 PEareHTOB COICPIKUT MPUMECH 1
48 [TonsaTue o KOppO3UK METAIIIOB 1
49 [I{eno4HbBIC METAJIBI 1
50 Oxcupl U THIPOKCHIBI HATPUS U Kallus 1
51 [[lerouHO3eMeTbHBIC METAIUIBI — KAIbIHN M MarHui 1
52 Bakueiimue coemuHeHNs KLU 1
53 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
54 XKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 1
55 IIpakTnueckas padora Ne 6 no Teme "KEcTkoCcTh BOJBI M METOABI €€ 1
ycTpaHeHus"
56 ATIOMHHHI 1
57 AMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCUAA 1
58 Kemnezo 1
59 Oxcupl, ruapokcuabl u couu xenesa (1) u sxenesa (1) 1
60 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
61 IIpome:xyTounast arrecranus. 'oqoBasi KOHTpoJIbHAs padora
62 IIpakTuyeckas padora Ne 7. PenieHue sKCriepuMEHTaIbHbBIX 33/1a4 110 TEME 1
«BaxHelmue MeTaibl U UX COSANHEHUS»
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €Clii OJUH U3 PearcHTOB
63 JaH B U30BITKE WK COJIEPYKUT MPUMECH. BhIunciieHnss MacCOBOM JI0JM BBIXO1a 1
MPOJIyKTa peaKkiuu
64 O00011eHNEe U CUCTEMATU3ALINS 3HAHUN 1
65 KonTpoabHasi padora Ne4 no teme «BakHelIIre METAJJIbI U KX COCIUHEHUSD) 1
66 BemectBa u MmaTepuaiibl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1
67 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH Cpepl 1
68 Ponb XxumMuu B pelieHnH SKOJOTHYECKUX TPOOIeM 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




