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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENnogaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Yy4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromierocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPrUd M 00 HBOJIOIUHU BEUIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIaAbIBAETCS U3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATENBRHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX IPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TpenctaBieHUd 00 DICKTPOIUTHYCCKON HUCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHHUs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4YeOHBIX mpeaMeToB: «OKpYKaAIOMUA MUDPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUU — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEeSATEIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (GOopMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPa3HOM JESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIMOHAIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJieM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuXxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
1[€JIeCO00Pa3HOro TMOBEICHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUSs CBOETO 3/I0POBbs M OKPY>KArOIIEH MPUPOTHON CPeibl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOoduiis W HANpaBJICHHOCTU AAJIbHEUIIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHHU Ha YPOBHE
OCHOBHOTO 00111er0o oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

BocrniurarenpHblid  MOTEHOUAI — IpeaMeTa «XUMHS» — peanu3yeTrcs  4epes:

OpUBJICYCHHE BHUMaHHUS OOydYalOIIMXCS K ILIEHHOCTHOMY  acHeKTy
U3y4aeMbIX Ha ypOKax sIBJICHUN, OpTraHU3aIMI0 UX pabOTHI ¢ MOJydyaeMoil Ha



ypOKE COIMAIbHO 3HAYMMOW uWH(MOpMalLKUed — UHUIMHUPOBAHUE €€
00CyK1€HUS, BBICKAa3bIBAHNUS 00YYAIOIIUMHUCS CBOETO MHEHHUS 10 €€ ITOBOY,
BBIPAOOTKH CBOETO K HEMl OTHOLIECHMS;

JEMOHCTpPAILMIO O0YYaIOIIMMCSI IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBEJICHUS, TPOSIBJICHUS YEJOBEKONIOOMS M J0OPOCEpPACUYHOCTH, 4Yepe3
noa00p COOTBETCTBYIONIMX TEKCTOB JJIsi UTEHUS, 33/lad JUIS PEIIeHUs,
poOJIEMHBIX CUTYaIIUH JIJIs1 0OCY>KJICHHS B KJIacCe;

NPUMEHEHHE Ha YpOKax MHTEPAKTUBHBIX (POpM pabOThl ¢ 0O0YJArOIIMMHUCS:
UHTEIJICKTYyallbHBIX WTP, CTUMYJIHPYIOIIUX IMO3HABATEIHHYI0O MOTHBAIIHIO
00ydJaronmmxcsi; TMIaKTUYECKOTro TeaTpa, IIe MOTyYeHHbIC Ha YPOKE 3HAHUS
OOBITPHIBAIOTCSI B TE€ATPAIbHBIX MOCTAHOBKAX; JUCKYCCHH, KOTOpPHIE IAIOT
00ydJaronmMcs: BO3MOXKHOCTb TIPUOOPECTU OTIBIT BEICHUSI KOHCTPYKTUBHOTO
auasnora; TPYINIoBOM paboTel WM paboThl B Tapax, KOTOpbIE ydar
oOydJaronuxcsi KOMaHAHOW paboTe ¥ B3aUMOJCHCTBUIO C JPYTUMU
00yJarIIMMUCS;

UHULMMPOBAHUE M TOJJIEPXKKY  HCCIEJOBATENbCKON  AESATEIbHOCTH
o0yyalomuxcsi B paMKax peaqu3aldil MU UHAWBUIYAIbHBIX U TPYIIOBBIX
UCCIIEIOBATENIbCKUX MPOEKTOB, YTO JacT OOYyYaromMMCS BO3MOKHOCTb
OpuoOpeCTH  HABBIK  CAaMOCTOSITENIBHOTO  PELICHUs  TEOPETHYECKOM
npo0sieMbl, HaBBIK T€HEPUPOBaHHUS M O(OpMIIeHHST COOCTBEHHBIX HJEH,
HaBbIK YBAXKUTEJIBHOIO OTHOUICHHMSI K UYYKUM HJEsAM, O(POPMIICHHBIM B
paboTax Opyrux uccienoBaTesieil, HaBbIK IMyOJUYHOTO BBICTYIJICHUS TEepe
ayJIUTOPHUEH, apryMEHTHPOBAHUS M OTCTAMBAHUS CBOCH TOUKU 3PEHUSI.
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IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE 0 MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesnenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KommuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
(bU3NYeCKuX CBOWCTB O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
M3yUYeHHE CIOCOOOB pa3jieieHUuss CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHOU
coid, HaOJIOJEHWEe W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Ja0Oparopud H MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(GUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(ppekTa, pazpyuieHue 030HOBOTO CIOS.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpoB B Ipupoze U B KU3HU 4esioBeka. KpyroBopot BoAbI B IpUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnmdyeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMM OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojencTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM |1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUs BEILECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBane o0pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. DOU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W npaktuku. [l. V. MeHneneeB — y4€HbIM U
IPpaXKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNSI K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid M HX
COCIMHEHU B COOTBETCTBUHM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peaKiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJb30BAHUEM  METOJA
3JIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPOIPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCJIOT, IWIEJI0YEe H COJeH
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKM  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BbIJACICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJyYE€HUE, NMpUMEHEHUE. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OpPraHM3M 4YeJoBeKa. BakHeWlue XJIOpUABI U HUX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIEe CTeneHH okucieHus. CTpoeHne U (Pu3nyecKkue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeakluu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs peaKlus Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (U3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUE OKPYXKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre U XUMHIESCKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPESHUI.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYecCKrue U XMMHUYECKHE CBONCTBA,
nojsyuyeHue W npuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOAEHUE Mpoliecca OOYIIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJy4yeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCKas  pemi€Tka.  DJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. dusznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CHocoObl MOdy4YeHus: MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUABI HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M UX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0XKJICHHE B Ipupoie. PU3nyeckrue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelne coeqUHEHUS KalblUus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMUYECKHE CBOMCTBA *kene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAeHNE U OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUSY.

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHN 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYITPOBOJTHUKH, — JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE311bI, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIiecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pPaCLIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOHM,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHUX
HKCIEPUMEHTOB, CO3/1AHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOO0Opa3oBaHUIO, TMPOEKTHOM W  HCCIEA0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u Tpylia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP
WHIUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHONIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTrO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
IpaBuJI O€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOJIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3eHTAIHUI0
pEe3ynbTaTOB BBINOJHEHHUS] XMMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSTeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MpeAMETHOM o0nacTu «XUMHUS», BUIBI
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHYECKasi Peakius, KIacCU(PUKAIUS PEaKIil: peaxiuu
COCAUHEHHUsI, pEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, IK30- U IHAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 2(PDEKT peakiui,
AP0 aToOMa, JJIEKTPOHHBINA CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoOBasi J0Jis BEIIECTBA
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsS3M (KOBAJICHTHAsS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHECHMS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dJIEKTPOHOB
U pacmpeeeHUe X MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OMEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJICITUPOBAHHUE, JKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHUE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHUH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manbple U OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJIJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB U MX COCAMHEHUI B
npejesiax MajbIX MEePUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMAIMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TaKKe IpaBWia OOpaIllCeHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPalliid MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
JyeKTpOHHbIe (LM pPOBbLIE)
KosmnuecTBo yacos o0pa3oBaTejibHbIE pecypchbl
Ne HanmeHnoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl
KonTpoabubie IIpakTuueckue
Bcero
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE OHATUSA
11 XuMHS — BakHast 00J1aCTh €CTECTBO3ZHAHUS 5 ) bubmuorexa [JOK
' Y MPAKTUYECKOU JIESITEBHOCTU YEIOBEKA https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
1.2 BemectBa €CKHue peak 15 1
HICCTBA 1 XUMITIECKHE pearti https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. Baxkneiimme npeacTaBuTe I HEOPraHMYECKHUX BeLeCTB
bu6mmoreka [IOK
2.1 Bo3ayx. Kucnopon. ITo e 00 okcuaa 6 1
AYX. SUCHOpOX o ax https://m.edsoo.ru/7f41837¢
Bbu6nmuoreka [JOK
2.2 B T 8 1
OZIOPOAL. TIOHATHE O KHCTOTAX 1 COAX https://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
2.3 Boga. P N 0 5 1 1
ona. PactBopsl. [TonsTre 06 OCHOBaHMSX hitps//m.cdsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 1 1 bubmmoreka [JOK
' COeIMHEHU N https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axkoH u Ilepuoagnueckas cucrema xumnieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKknuu

3.1 [leproauueckuii 3akoH u Ileprognueckast

7

Bbu6nuoreka [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

crucTemMa XMMHUYECKuX anemMeHToB /1. H.
Mengene-eBa. CTpoeHue aTroma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKHCIUTEIBLHO- 2 bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢
Hroro o paszeny 15 Eggg;gj;;ggﬁfmsnc
PeszepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10O 63

I[TPOTPAMME



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

9 KJIACC

JJIeKTPOHHBbIE
(undposbie)
KosmuecTBo yacos oOpa3oBaTe/ibHbIE
Jr:;-)n HaumeHoBaHHe pa3aesioB U TeM NPOrPaMMBbI pecypcsl
Beero Kontpoabubie IIpakTuueckue
padoThI padoThI
Pasznea 1. BeniecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX 5 1 Bu6muotexa [JOK
pazzenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
peakuun https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAs! AUCCOLMALIHS. 2 | 1 bubmmoreka [JOK
XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHUHEHUS
1 OO01mas XxapakTepuCTHKa XUMUYIECKUX 4 1 bubmmoreka [JOK
anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
5 OO6mr1ast XapakTepruCTUKa XUMHYECKHUX 6 bu6nuoreka [IOK
anemeHToB VIA-rpynnsl. Cepa u €€ coequHeHus https://m.edsoo.ru/7f41a636
OO1as xapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
COETUHEHUS
24 OO01mas XxapakTepuCTHKa XUMUYIECKUX 2 1 5 bubmmoreka [JOK
aneMeHToB IVA-rpynnsl. Yriaeposa u KpeMHUH U 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

UX COEIUHEHUSI

Uroro no pazgeny 25
Pasznen 3. Mera/liibl M MX COeIUHEHHUS
N but6mmoreka [IOK
3.1 Obmpe cBoficTBa MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmoreka [JOK
32 Bakueiinine MeTauibl U UX COCIUHEHUS 16 hitps://m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pa3znen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 B TEPUAJIBLI B )KU3HU YEJIOBEKA 3 buGnnorexa LIOK
) CIIECTRA 1 Matep https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 but6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl

| [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 bu6mmoreka [IOK
yejaoBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 ITonsTHE O METOAAX MO3HAHUSA B XUMHUH 1 bubmmorera [IOK

a https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padota Ne 1 «IIpaBuiia paboThl
3 B J1a0OPATOPUH U MPUEMBI OOPAILIEHNS C 1 1 bubmorexa LIOK
patop p pail https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM))

4 YucTeie BemecTBa u cMecH. CriocoObl 1 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nenenue

5 cMecel (Ha mprUMepe OYMCTKU MOBAPEHHOMN 1 1 bubmorexa HOK

p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL H MOJICKYIIBE https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHYECKHUE DJIEMECHTHI. 3HAKU (CUMBOJIBI) | bubnuorexa [JOK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U C1OXKHBIE BELIECTBA 1 bubmmorexa [IOK

p t https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIIPHOE YUCHUE 1 bubmmnorera IOK

yp v https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB. 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckast popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHoOcHUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHas MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBast 1o XUMHYECKOTO DJIEMEHTA B Bbu6nuoreka [JOK
COEINHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosib. MossipHast bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMAYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMHUecKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBusl MIPOTEKAHUS bubmmoreka [JOK
XUMHYECKHUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XHUMHUUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucienus KoaM4uecTBa, MacChl BEIIECTBA bubmuorexa [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKIIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMU4eCKUX peakiun
18 (coe I/IH(EHI/ISIH A3JI0KCHUS sal\I/:e 611[{1/1;1 bubmorexa [TOK
s ds ’ - ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmorexa [JOK
H AT Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padora Nel o teme bubnumoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocTaB Bo3ayxa.
21 Kncn};xo — BJIEMEHT U MPOCTOE BE y:cmo bubmorexa HOK
po P - ’ https://m.edsoo.ru/ff0d448¢
O3oH
22 dusnvecKkue U XUMAYECKUE CBOMCTBA bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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KHCTIOpo/ia (peakiuy OKUCIICHUS, TOPCHHUE).
[NousaTie 00 okcHmax

https://m.edsoo.ru/ff0d4614

Crioco0bI nostyueHus KUCIopoa B

bu6mmoreka [IOK

23 0 .
HabOpaTOpHH H HTPOMBIIICHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3 PeKT XUMUIECKOH peaKIuu,
24 MOHATHE O TEPMOXUMHYCCKOM YPaBHEHHH bubmorexa [TOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMUIECKUX PEAKITUIX
TommuBo (HedTh, yroiab 1 MeTaH).
25 3ar SISHGIEI/qu];OS ’ a, CIToCOOBI iro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomyuenne u cobupanue Kuciopoaa bubmorexa HOK
i o P poAa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOHCTBY
7 Boxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XUMAYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nmuoreka [JOK
29 IT
OHATHE O KHCJOTAxX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CrniocoObI moty4eHust BOAopoia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «Ilonmydenue u coOupaHue BOIOPOIa bubmorexa HOK
e o P AOPOa, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €r0 CBOHCTBY
N bubmuorexa [JOK
32 M i1 00 .3 A
OJISIpHBIN 00BEM razoB. 3akoH ABOraapo hitps:/m.cdsoo.ru/f0ds42c
33 Boruucnenus 00b€Ma, KOJIUYECTBA BEISCTBA bubmuorexa [JOK
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ra3a 1o ero u3BeCTHOMY KOJHMYECTBY
BEIIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenust 005EMOB ra3oB 10 YpaBHEHUIO

34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
peakt . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ia30B
35 dusuyeckrue 1 XUMUYECKHE CBOMCTBA BOIBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopurens. HacwimeHnnsle
37 Helfacm epHHBIe paCTBO Bl Mal(-:IfZOBaﬂ OJIs bubmorexa LIOK
Hl p PBL a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «[IpuroToBiIeHre pacTBOPOB C ONPENCIEHHON bubmorexa LIOK
P o o p p bed https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast padora Ne2 o reme bubnunoreka [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanus, bu6mmorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHWusI: cOCTaB, K1accudukaus, Bbu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYECKHE CBOMCTBA bubanorexa [HOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, Bbu6nmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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Bbu6nuoreka [JOK

45 [Tonydyenune u XuMHYECKHE CBOMCTBA KUCTIOT
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObI bubmmoreka [JOK
MOJTYyYEHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI)
43 I'enernueckas cBsA3b MEXKIY KiIacCaMU bubanorexa HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0mIeHre U cucTeMaTr3alus 3HaHHHA
H . https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTAHUUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIe MOMBITKH KIacCUPUKATII
51 XUMHYECKUX 3JIeMEHTOB. [loHsITHE O Tpymmax bubmorexa HOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
ITepuonnueckuii 3axoH u Ilepuognueckas
52 cHCTeMa XUMMHYECKUX 3aeMeHToB J[. 1 bubmorexa HOK
T https://m.edsoo.ru/00ada52¢c
Menneneena
53 [Tepuoapl, rpynmbl, HOATPYIIIBI bubmorexa [JOK
PHOJBL, TPYIHIRL HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
N3oTorml https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000T0YEK aTOMOB
N bu6mmoreka [IOK
55 aneMeHToB llepuonuueckoit cucremst /. U.

Menneneesa

https://m.edsoo.ru/00ada6bbc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

. bubmuorexa [JOK
56 ero noJyioxeHuto B [lepronnueckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa ajs
57 pa3BuTHs Hayku U nnpaktuku. J1. U. bubmmoreka [IOK
MenpeneeB — y4€HbIN, M1E1ATOT U https://m.edsoo.ru/00ada96e
rpakiaHuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnumoreka [JOK
58
XUMHYECKUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
J5!
>9 OHHAA XHMHUACCKad CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas monsgapHas XUMHUUECKAs CBSI3b bubmmnorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonapHast XUMHUUECKAS CBSI3b buGnnorexa LIOK
p https://m.edsoo.ru/00adaab9
Bbu6nmuoreka [JOK
62 C
TCHCHE ORHCIICHHA https://m.edsoo.ru/00adae28
63 OKHCINTEIFHO-BOCCTAHOBUTEIBHBIC PEaKIIHHA bubmorexa LIOK
peakt https://m.edsoo.ru/00adb076
64 OKHCINTEIN U BOCCTAHOBUTEIH bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbhas padota Ne4 o teme «CtpoeHue bubmmoreka [JOK
aroMa. XUMHYECKas CBI3b» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6001eHue 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001IeHNE 1 bubanorexa HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O6001IEHNE 1 bubmuorexa [JOK
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CUCTeEMaTHU3anus 3HaAaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka Kontpoabsubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcebi
[Tepuonuueckuii 3akoH. [lepuonuueckas
1 chcTeMa XUMHYEeCKuX aaeMeHToB J. 1 bubmorexa [TOK
o https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
p p https://m.edsoo.ru/00adb6b6
MEpUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMU4YeCKOW CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue n yriay0aeHne 3SHaHUI 1 1
OCHOBHBIX Pa3JiesIoB Kypca 8 Kiiacca»
6 Krnaccudukanus XUMHYECKHX PEAKIIHA 110 1 Bbu6nuoreka [JOK
pa3TUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XMMHUYECKOM pPEaKIUU.
7 IToHsiTIE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peakiusx
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.
2 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1 bubmuorexa [JOK

XUMHYECKOM PCaKMU U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUSA

https://m.edsoo.ru/00adc28¢c
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9 OKUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopust 21EKTPONIUTUYECKON TUCCOLUALIUN. bubnumoreka [IOK
CunpHBIC U ClTa0bIe IIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIui bubmmorexa [IOK

yp peari https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIOT U OCHOBAaHUU
12 B CBETE IIPEACTABIECHUI 00 bubmorexa LOK
pes . https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOLMALIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIMTHUECKON buGnnorexa LIOK
et R https://m.edsoo.ru/00add8b2
IUCCOLINAIINHT
14 ITousTue o ruapoan3e cojen buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06001IeHrEe 1 cucTeMaTn3a 3HAHUN
HICHHE I CHCTCMATHSAII SHAHIHT https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemienue bubmmoreka [JOK
SKCIMEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KonrtponsHast padora Ne2 o reme

17 «DIEKTPOIUTHYECKAS JUCCOLHALIUS buGnnorexa LIOK

p A HHATIL https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»

13 OO01mast xapakTepuCTHKA TaJIOTeHOB. bubanorexa HOK
XHUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, ITOJIYUECHUE bubmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmmoreka [JOK

«[TonyueHne COMAHON KUCIOTHI, U3YUEHUE

https://m.edsoo.ru/00ade348
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€€ CBOMCTB»

Brrancnenus no YPaBHCHUAM XUMHYCCKUX

21 €aKL1i, €CJIM OJWH U3 PEarcHTOB JaH B bubmmorexa [TOK
PEaKHid, s P A https://m.edsoo.ru/00ade488
n30bITKE

” O61as xapakTepucTuka 3jJeMeHToB VIA- bubmmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUN CEPBI.

23 Haxo>1<p €HUE cepbl I/I(beé coe I/IHGII)-II/II\/'I B bubmmorexa LIOK

5 P f[ https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEphI

24 CepoBogopo/, ctpoeHue, Gu3ndecKkue u bubanorexa HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,

25 (bu3MIecKre 1 XUMUYECKHIE CBOMCTBA bubmorexa HOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peakliny, Jiexallrue B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4eHHUSI bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpesibl COeTUHEHUSIMHU CEPhI

7 Brruucnenne MaccoBoit 1011 BBIXOJIa bubmuorexa [JOK
MPOJIYKTa PEAKIINT https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa J1eMeHTOB VA-

73 rpynnsl. A30T, pacipoCTpaHEHHE B bubmmoreka [IOK
npupoje, Gu3ndeckue 1 XUMHYECKUE https://m.edsoo.ru/00adeea6
CBOMICTBA

29 AMMHUaK, ero pu3nYecKkre 1 XUMHUECKUE bubnunoreka [IOK
CBOMCTBA, NIOJIy4YCHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004

30 [IpakTuueckas padbora Ne 3 o Teme bubmmoreka [JOK

«[Tonyyenune aMMuaka, U3y4eHue ero

https://m.edsoo.ru/00adf180
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CBOWCTB»

A3OTHas KuCI0Ta, €€ (hru3nuecKkue u

bu6mmoreka [IOK

31
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUSA
1 B KaueCTBE MUHEPAIbHBIX YAOOPEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUIMHU a30Ta
®docdop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3HMYECKUE U XUMHYCCKUE bubmmorexa [JOK
L https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJIy4YeHHE
Hcnons3oBanue ¢hocdaToB B KaUueCTBE
34 MHUHEPAIBHBIX YI0OpeHUil. 3arpsi3HeHueE buGnnorexa LIOK
P . Yo0P - o4TP https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hocdaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubanorexa HOK
35 .
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
16 XUMHUYECKHE CBOMCTBA. DKOJOTUUSCKHE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIepOIa https://m.edsoo.ru/00adfebe
av)
37 VYronpHas KUCIOTA U €€ CONu bubmmorexa [TOK
https://m.eds00.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
38 "[lonyuyeHne yriaekucioro rasza bubmmorexa [TOK
v 4 ) y https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
[lepBoHayanbHbIE MOHATHUSA 00
39 OpraHMYECKHX BELIECTBAX KaK O bubmmorexa LHOK
P = https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yriepojaa
40 Kpemuuii u ero coenuuenus bubmmoreka [JOK
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https://m.edsoo.ru/00ae080a

[TpakTruyeckas pabora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33724 [0 TeMe

Bbu6nuoreka [JOK

41 .
«BasxkHelmue HeMeTaIbl 1 UX https://m.edsoo.ru/00ac0bf2
COETMHEHU S
KonrtponsHas padora Ne3 o reme
. bubmuorexa [JOK
42 «Bakueinme HeMeTaJUIbI U UX
https://m.edsoo.ru/00ae0e18
COETMHEHU S
OO01mas XxapakTepuCTHKa XUMUYIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubanorexa HOK
CBSI3b U METAJUIMYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAIIIIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI bubmmorexa IOK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CnaBel. Beruucienus no ypaBHEHUAM bubanorexa HOK
XUMHYECKUX PEAKIUM, ECIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJAEPKUT MPUMECH

46 IToHsTHE O KOPPO3NU METAIJIOB bubmmorexa IOK

PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 €JIOYHBIE METAIbI
1 https://m.edsoo.ru/00ae14b2

48 OxcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubmmorexa [IOK

P P https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMenbHbIE METAIUIBI — KAJIBLIUU U bubanorexa HOK

MarHuu https://m.edsoo.ru/00ael5¢8
N bu6mmoreka [IOK
50 Baxkueiinine coeJUHESHUS KaJIbIUS

https://m.edsoo.ru/00ael5e8
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https://m.edsoo.ru/00ae15e8

51 O0001Ienre ¥ CUCTEMATH3AIMS 3HAHIH
bu6mmoreka [IOK
52 JKécTkoCTh BOABI M CIIOCOOBI €8 YCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XKEcTKOCTL BOABI M METOJEI €6 bubmmorexa [IOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 AnroMuHuR
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubnunoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
56 Keneso &
https://m.edsoo.ru/00ac1d86
57 Oxcupl, TuIpOKCUIBI U conn kenesa (1) n bubmuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0001I€eHrEe ¥ cCUCTEMATH3AIMs 3HAHIH
[TpakTuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME bubmmorexa [IOK
p . A https://m.edsoo.ru/00ae3de8
«BakHelme MeTaIbl U UX COEIUHEHUS
Brruucnenus mo ypaBHEHUSIM XUMHYECKHX
€aKIMii, eClIi OJIMH U3 pearcHTOB JaH B
60 E36BITKG WU COJIE )KI/ITI:'[ NMECH bubmmorexa IOK
Aep . p ' https://m.edsoo.ru/00ae1750
BrrancineHus MaccoBOM TOJIM BEIXOJ1a
MPOAYKTA PEaKIU
61 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI
6 KontponsHas padora Ne4 o reme
«Baxueiinme MeTayIbl U KX COCIUHEHUS
63 BemiecTsa 1 maTepuansl B TOBCEIHEBHOM bubanorexa HOK

JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3£50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH | bubmmoreka [JOK
cpelbl https://m.edsoo.ru/00ae4270
65 Poip Xx¥MMHM B peLIEHUH YKOJIOTUYECKHUX 1 bubnumoreka [IOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eH1e 1 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o0mIeHNE 1 | bubmmoreka [IOK
cUucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01IeHNE U | bubnumoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus. 8 kiacc: ydeb. namsa  obmieoOpazoBaTenbHbIX yupexaeHud / O.C.
["abpuensH. - 3-e uza., ctpeortur. - M.: [Ipoda, 2022. - 286 c.

Xumusi. kmacc: ydeb. st obmeoOpasoBatenbHbIX  yupexaenmin /  O.C.
lMabpuensn. - 3-e u3a., crpeorur. - M.: [Ipoda, 2022. - 288 c.

Xumus, 8 knace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00I1eCcTBO
«M3parensctBO «IIpocBemieHne»

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCTBO

«3marensctBO «lIpocBemienre»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Xumus. 8 wi.: KoHTposibHBIE W MpoBepouHble padoThl kK yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u
ap. - M.: Ipoda, 2017.

Xumusa. 9 k.. KontponbHble U mpoBepouHbie paboThl K yueOHuky O. C.
[Nabpuensina «Xumus. 9 / O. C. T'abpuensn, I1. H. bepe3kun, A. A. Yimakosa u
[Nabpuensa, O. C. Meroaumdeckoe mocobme k yuebnmky O. C. T'abpuensna
«Xumus». 8 kiace / O. C. I'abpuensa. — M. : IIpoda, 2018.

[Nabpuensn, O. C. Meroaudyeckoe mnocooue k ydeOHuky O. C. I'abpuensnHa

«Xumust». 9 xknace / O. C. T'abpuensa. — M. : IIpoda, 2018.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru

lNazera «Xumus» U CalT 11 yUuTensa «5 uay Ha ypoK XUMHUN»

http://him.1september.ru

Enunas xomnekuusa LOP: [IpenmeTrHast Komnekuus « XuMus»

http://school-collection.edu.ru/collection/chemistry

EctecTBeHHO-Hay4YHBIE JKCTIEpUMEHTHI: xumus. Komnekius Poccuiickoro
00111600pa30BaTEIHLHOTO TTOpTAJIA

http://experiment.edu.ru

AJIXUMUK: caiit JL.IO. Anuk6epoBoit

http://www.alhimik.ru

Bceepoccniickast omuMnuaga mKOJIbHUKOB M0 XUMUU

http://chem.rusolymp.ru

Oprannyeckasi XUMHUsL: JIEKTPOHHBIN YYEOHUK JJI CPEAHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru

OCHOBBI XUMHUU: STEKTPOHHBIA YUEOHUK

http://www.hemi.nsu.ru

OTKpBITBIN KOJUIEMK: XUMHUS

http://www.chemistry.ru

I[I/ICTaHHI/IOHHaH oJImMIIMaaa 1o XuMuu: TCJIGKOMMYHI’IKE[HI/IOHHHﬁ

00pa3oBaTeNbHbIN NPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/




