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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOW 0OO0pa3oBaTEeNbHON MPOrpaMMBbl OCHOBHOT'O
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [a€T MPEACTABICHHE O WENAX, OOImeld cTpaTeruu OOy4YeHHS,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3aeiaM M TeMaM MPOTrpaMMBbl TI0 XMMHH, OIPEACISeT KOJTUISCTBEHHbIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMPEIesieT BO3SMOKHOCTH TIPEaMETa ISt
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEeIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEp>KaHusl.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPANCHUAX SHEPTUU U 00 SBOJIIOIMU BEUIECTB B MIPUPOJIE, O TMYTSIX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3alliid  BO3MOXHOCTEH I caMopa3BUTHA M (OPMHUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATENIBCKMX yMEHHH, HEOOXOAWMBIX KaK B TIOBCEIHEBHOM JKH3HHM, TaKk U B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IUIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B (JOPMHUPOBAHUH
€CTECTBEHHO--HAyYHOU TPAMOTHOCTH 00Yy4aIOIINXCS;

crocoOcTBYeT (OPMHUPOBAHHIO LEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO--HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HAINpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYHMBAIOTCS CIEIM(UKON coaep KaHus
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEr0o 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4YaroIMUMUCS CHCTEMbI NTEPBOHAYAIBHBIX MOHSATUH XHMHHU, OCHOB HEOPraHWYECKOW XUMHHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHH O XUMHMYeckod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akoHa /[. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAaKTOB, pa3BUBAIOTCA IIOCIEJOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmbl IO XHMHHU CIIOCOOCTBYET (OPMHUPOBAHUIO NPEACTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxawomuit Mup», «buosnorus. 5-7 knaces» u «®usmka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3ajiada y4eOHOTO NpeAMETa COCTOMT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MpHOOIICHNN K HAYYHBIM METOJIaM TTO3HAHUS ITPH U3YYSHHUH BEUIECTB M XMMHYECKHUX PEaKIIHid, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy W3ydyeHMH XMMUU Ha YpOBHE OCHOBHOro OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUECHUE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecreueHne YCIIOBHH, CIIOCOOCTBYIOIHMX MPHOOPETEHHIO OOYYaIOMIMMUCS OTIBITA
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
Yyclie YMEHHH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIETO MHUpPA, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmMupoBaHue y 00y4aromuxcsi TyMaHUCTUYECKUX OTHOIICHHUN, TOHUMAHUS 1IE€HHOCTU
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHH Ha yPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).

®OPMBbI YYETA PABOUYEN ITPOT'PAMMbBI BOCITUTAHUA
BocnuraTenbHbli NOTEHIMA IpeAMETa « XUMUSA» PEAIN3yeTCs Yepes:
e [loOyxnenue oOywaromuxcs coOMOJaTh Ha YpOKe OOIIENPUHSATHIE HOPMBI TOBEACHUS,

IpaBHJia OGIJ.IGHI/IH CO CTapmuMu (HCI[aFOFI/I‘{eCKI/IMI/I pa6OTHI/IKaMI/I) n CBCPCTHUKAMU
(O6y‘{aIOH_II/IMI/IC}I), MMPUHIUIIBL yqeﬁHoﬁ AUCTUIIIIMHBI U CaMOOPpraHu3alu.



e [IpuBnedyenne BHUMAHUS OOYYAIOMIMXCS K IIEHHOCTHOMY ACIEKTy M3YyYaeMbIX Ha YpOKax
MPEIMETOB, SBJICHUN, COOBITUI uYepe3 oOpalleHHe BHUMAHHUS Ha SPKUX JEATENeH KyIbTYpHl,
CBSI3aHHBIX C M3y4aeMbIMH B JAHHBIH MOMEHT TEMaMHM, Ha TOT BKJaJ, KOTOPHIA OHU BHECIH B
pa3BUTHE HAIIEW CTPAaHBI U MUPA, HA IOCTOMHBIE MMOAPAXKAHHS IPUMEPHI UX KU3HU, HA MOTHUBBI
UX TIOCTYIKOB.

e lcnonp30BaHME BOCHHUTATENBHBIX BO3MOXKHOCTEH COJNEpX)aHHUS y4eOHOro mpeaMera JUIs
dbopmupoBaHus y OOy4YarOIIMXCS POCCHUICKUX TPAJAWIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX I[IEHHOCTEH uepe3 MOoa00p COOTBETCTBYIOIIMX TEKCTOB Ui YTEHHS,
POOJIEMHBIX CUTYallui A7l 0OCY>KJCHHUS B KJlacce.

e BritoyeHne B ypOK HUIPOBBIX IPOLEAYp, KOTOpPBIE MOMOTAIOT TOJJIEPKATh MOTHBAIHIO
oOyJaromuxcss K TOJYYCHUIO 3HAHWH, HATQKWBAHUIO TO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOIIEHWHA B KJIACCE, NMOMOTAIOT YCTAHOBIICHHUIO JOOPOXKENaTeNbHONH aTMOc(hepbl BO BpeMs
ypoKa.

¢ [IpuMeHeHne Ha ypOKe MHTEPAKTUBHBIX (HOpPM pabOThI, CTUMYIHUPYIOUINX TO3HABATEIBHYIO
MOTHUBAIINIO 00 yJarOIINXCS.

e [IpuMeHeHue rpynnoBoil paboThl WM pabOThI B Tapax, KOTOPbIE CIIOCOOCTBYIOT

Pa3BUTHIO HABBIKOB KOMaHIHOW PaOOTHI M B3aUMOICHCTBHIO C PYTUMH 00YUJaIOIIHMUCS.

e BpiOOp M WCIONB30BaHWE HA YpPOKax METOJOB, METOJWK, TEXHOJOTHH, OKa3bIBAIOIINX
BOCIIMTATENIFHOE BO3/ICHCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCHHTATEIBHBIM HICAJIOM,
IENBI0 U 337]a49aMH BOCTIUTAHHS.

e HunmupoBaHWe ¥ TOMJEPKKA HCCIEIOBATEILCKOW NEATEIFHOCTH IIKOJIBHUKOB B (opme
BKIIIOYCHUST B YPOK pAa3IMYHBIX WCCIEIOBATENbCKAX 3aJaHUH, YTO JAeT BO3MOXKHOCTH
00yJaroIuMcsl MPUOOPECTH HABBIKM CAMOCTOSATEIHLHOTO PEIICHUs TEOPETUUYECKON MPOOIEMBI,
reHepUpOBaHUS U O0(QOPMIICHHSI COOCTBEHHBIX THIIOTE3, YBRKUTEILHOTO OTHOLIEHUS K YYKUM
ujesiM, MyOJIMYHOTO BBICTYIICHUS, apTyMEHTUPOBAHUS U OTCTauBaHUS CBOCH TOUKH 3PEHUS.

e VYCTaHOBJIEHHE YBAXXUTEJbHBIX, JIOBEPUTENBHBIX, HE(OPMAIbHBIX OTHOIICHUNH MEXIY
YUHTEJIEeM U YUEHUKaMHU, CO3JaHUE Ha YPOKaX IMOLMOHATLHO-KOM(MOPTHON Cpeibl.



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU YENOBEKA. XMMHUS B CHCTEME HayK. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMUCaHWE (PU3UUECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) SABJIEHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszesieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHME, AUCTUIUIALINA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MONyd4eHHs KUCIOpOJa B JIabopaTOpHH U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKiuH. TOMIUBO: Yrojdb M METaH. 3arps3HEHHE BO3/AyXa, YCUICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonspHblil 00bEM ra30B. Pacu€rbl o XUMHUUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XuMu4eckue cBOKMCTBAa BOJbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoAe. 3arps3HEHUE MNPUPOJIHBbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3nyecKre U XUMHUYECKHE CBOMCTBA OKCHIOB. [lonydeHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kucinor. OU3NUECKUE U XUMHUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHUs ropeHus (mokapa), 03HAKOMJIEHHE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHnE OCOOEHHOCTEH PAaCTBOPEHHUS BEILECTB C PA3IMYHONW PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIe0BaHNEe 00pa3l0B HEOPraHMYECKHUX BELIECTB Pa3IMYHbIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpaliu3alKK, TMOJYyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMU4YecKas ¢BsA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbl, KOTOpble 00pa3yroT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI IEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuomnueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U npakTuku. JI. . MenzeneeB — yd€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMS. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHUE, PEAKLIUU PA3JIOKEHUS, COCTUHEHMS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMM JUISI OTAEIIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OOmire ecTecTBEHHO--HAYYHbIE TOHSATHS: HAyYHBIH (aKkT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunres, npixanue, ouochepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKNAE yPAaBHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTe o xumuYeckoM paBHOBecuu. @DakTOphl, BIMAKOIUME HA CKOPOCTb
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/A HJIEKTPOHHOr 0 OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUS NMPOTEKaHMs peakluil HOHHOro OOMEHa, MOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJIEHHE C MOJEISAMHU KPUCTAUIMUECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIIEIOBAaHUE 3JIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALINU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJEJICHHE Tra3a, oO0pa3oBaHME BOJbI), OINBITOB, HLIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIC
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBojopon. ConsHas KHCIOTa, XWMHUYECKHE CBOWCTBA, TOJIydYeHHE,
npuMeHeHue. JleicTBre Xjiopa U XJ0pOBOJAOPOIA HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuibl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne M (PU3MUECKHE CBOWCTBAa MPOCTBIX BEIIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NYECKHE M XUMHUYECKHE CBOICTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHoOl kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEeHH OKHCICHHs. A30T, pacupoCTpaHeHHWE B TpUpojae, (QHU3MUECKHe U
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ MOoJIydyeHue,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
ynoOpeHuit. XUMHAYECKOe 3arps3sHEHUE OKPYKAIOMIEH Cpebl COCTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢duznueckue M XMMUYECKHE CBOMCTBa, moisiyueHue. McmonpzoBanue ¢docdaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIECKrue cBoicTBa. Ancopouus. KpyroBopor yrieposa B nmpupoje.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUINOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3ddekr. YronbHas kucioTa u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[TepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX YTIepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
WMCTOYHUKU YTIEBOAOPOJOB (Yroib, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJb B OBITY M MPOMBINITIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEUIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHMYECKUX U HEOPTaHMYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmwue mpenctaBieHus o6 okcunae kpemuus (I1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe U XUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHUH (BO3MOKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIIOTbI, U3y4YEHUE XUMHUYECKUX CBOMCTB pa30aBiICHHON CEpHOMI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BHAEOMATEpUAIOB), oOpa3amMu a30THBIX U Poc(OpHBIX ya00peHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydyeHue, coOOMpaHue, pacro3HaBaHHe
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAJJIbl U UX COCTUHEHUS».

MeTtanjibl M UX COeIMHEHHS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CtpoeHue MeraioB. MeTalnueckas CBsI3b M MeETaJNIMYecKas KpUCTaJUIMYecKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MMPOMBIIILIICHHOCTH.

[lenouynsie MeTaibl: nojioxkeHue B Ilepuoanyeckoil cucreMe XuMUYECKUX 3J1€eMEHTOB /.
W. MenneneeBa, CTpOeHHE UX aTOMOB, HaxoXieHHE B npupoie. OuznyecKkue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUABI HAaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COCAUHEHUH.

[IlenoyHO3eMeNbHBIE METAIbl MarHuil W Kajbluii: mnojoxxeHue B Ilepuomudeckoit
cucreme xumuueckux snemeHtoB JI. M. MenneneeBa, CTpoeHHEe UX aTOMOB, HaXOXXJICHHE B
npupojae. Ousnueckue ¥ XUMUYECKUE CBOMCTBA MarHus M Kalbliud. BakHeiinne coenuHeHHs
KanpIus (OKCH]I, TUAPOKCU], coyin). JKECTKOCTh BOJBI M CIOCOOBI €€ YCTPaHEHHUS.

Amtomunuii: nonoxxenue B Ilepuonmmyeckoil cucteme xumuueckux siaemeHToB [ U.
MenneneeBa, CTpoeHHE aTomMa, HaxOXKJeHHe B mpupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

XKeneso: mnonoxenue B llepmomnueckoil cucreme xumuueckux diemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumennt.

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BHJIEOMATEpPUAJIOB), HCCIIEIOBAaHUE CBOMCTB KECTKOW BOXBI, IIpOLECCAa TOPEHMs XKelle3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKCAHKE TPOIIECCOB OKPAIIMBAHUS IJITAMEHH HOHAMH HATPUS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxxHelmmne MEeTaIUTbl U UX COCIMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKarollel cpeabl (MpeaeabHas TO0IMyCTUMas KOHIEHTpaIus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXnpeAMETHBIX CBS3EH NPH M3yYEHUHM XUMUH B 9 KJIacce OCYIIECTBIISIETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTIOIIIAXCSI CACTEMHBIMH JIJTsI OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlM3,  CHUHTe3,  Kilaccupukanus,  MEPUOAUYHOCTb,  HAOIIOJEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUUECKHH 3apsil, MPOBOJHUKH, TMOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, TIAHETHI, 3BE3/1bl, CoHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe OOyUeHHsI XMMUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHOM JIEATEIBHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHKCHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 00IIEeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUIEKTHBE, ~ KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIEeIOBATENbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEAEHHE M TMOCTYNKH CBOMX TOBAPHIIEH C MO3WIUH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHTHSl HAYKH M COCTAaBIISIOIIME OCHOBY JUIS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aUMOCBA3AX UYEIIOBEKA C NMPHPOTHOM Cpeloi, O pojH
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHBIE MOTHBBI, HAIlPABJICHHBIC Ha IIOJydeHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWM, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOH JINTEPaTypOi, IOCTYIMHBIMU TEXHUYECKUMH CPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M UCCIEJOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIPaBJICHHOCTH U YPOBHS 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 37I0pOBbIH 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYPEHHs), HEOOXOJAUMOCTH COOJIIOJCHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPHUMEHEHHS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aIallTUPOBATHCS B MPO(HECCHOHAIBHON CPEIE;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pPOBOr0 U Oe30macHoro obdpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

COCOOHOCTH TPUMEHSTh 3HAHWA, MOJyYaeMble NPU W3YYECHHH XUMHH, JUIS PEHICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJIOB XMMHH, SKOJOTMUECKOTO MBIIJIEHNS, YMEHUS PYKOBOJCTBOBAThCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYMMble s (OPMUPOBAHHUSA
MHPOBO33pEHUs OOlIeHAYyYHbI€ MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAayyHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTeIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU sl KiacCU(UKaLUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHATH B IMpoliecce MO3HAHUS MOHATHS (MIPEAMETHbIE U MeTalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUHS B U3y4aE€MBbIX MIPOLECCAX U SIBICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa MO3HAHHUs, a
TaKke B KayecTBE OCHOBBI Ui (OPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE INPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

NpUOOpeTeHUe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHHUIO YUYEHHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAHUS, COCTABIIATh OTUYET O MPOAETaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUE BbIOMpPAaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUI0OB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



XMMUYECKOTO COJIepKaHUs, CIPaBOYHbIE MocoOus, pecypchl VHTepHeTa), KPUTUYECKH
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATH PAa3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIpENeNEHHOTO THUNA, NMPHOOpPETeHHE OIbITa B 00JACTH MCIOJIBb30BAaHUS HH(POPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WLIIOCTPUPOBATH pENIaeMble 33Ja4d HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

yYMEHHUE HCITOJIb30BaTh U aHATU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0BATENbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPYKaIOIIeH MPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS PECTABIIATH MMOJTyYeHHBIE PE3YIbTAThI MO3HABATEILHON JAEATEIIEHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMW IMO3HABATEIHHOU U
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEMCTBHIL, ONpeeNieHue KpUTEPHUEB M0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U NpPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIH aITOPUTM JCHCTBUIl MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLCHUBATh COOTBETCTBHE IOJIyUEHHOTO Pe3yJbTaTa 3asBJIEHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUHU 3aJJaHH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHOil pabodeld mPOrpaMMoil, BBIIEISIOT: OCBOEHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
UHTEPIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIYEOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

® PACKpBIBATh CMBICII OCHOBHBIX XWMHUYECKUX TOHATHHA: aTOM, MOJIEKYJa, XUMHUYECKHM

9JIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIECTBO, CMech (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTrO
9JIEMEHTa B COEAMHEHHH, MOJIIPHBIM 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl peakiys, KiaccupuKarus
peaKIuii: peaky COCAMHEHUS, PEaKIIuN PA3I0KEeHUs, PEaKIIMK 3aMElIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM A PEKT peakiuu, sSApo aToMa,
SJIEKTPOHHBIA CIIOM aToMmMa, aTOMHas OpOUTalb, PaJUyC aroma, XUMHUYecKas CBS3b,



MOJISIpHAsi U HEMOJIIpHAsh KOBAJICHTHAsI CBSI3b, MOHHASI CBS3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi 107151 BelecTBa (IPOLIEHTHAsI KOHIIEHTPALIKsI) B paCTBOPE;

® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IOHSATUH U TPUMEHSTH 3TU
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® IICII0JIb30BATh XUMHUYECCKYI0O CHMBOJIMKY JUISI COCTaBIeHUS (OpMyJ BEIIECTB W
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OIIPE/CNIATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEICHBb
OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, NPUHAIICKHOCTh BEIIECTB K
OTpeNeNéHHOMY KJIacCy COCIUHEHMH 1o (QopMyliaMm, BHJ XHUMHYECKOW CBSI3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cMbIci llepmoamveckoro 3akona /[[. M. MenpgeneeBa: N€MOHCTPpHPOBATH
MMOHUMAaHHUE TIEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX DJJIEMEHTOB OT HUX
nojoxxenus B [lepuoanueckoil cucTeMe, 3aKOHOB COXPaHEHUSI MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApoO;

®OIMCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckoir cUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003HaYeHMsI, KOTOpbIe UMeIoTCs B Tabnwuie «lleprmoanueckas cucreMa XUMHUYECKUAX
anemenToB J[. . MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO DJJICKTPOHOB U
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

® KJTaCCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHMYECKHE BEIIEeCTBA, XUMHUYECKHE
peaknuu (IO YMCIYy M COCTAaBY YYacCTBYIONIUX B PEAKIIMU BEIIECTB, MO TETIOBOMY
sddekry);

® XapaKTEePU30BaTh (OMUCHIBATh) OONIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, TOATBEpXKJas  ONHCAHME INpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [[POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX Kadye€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BHIUUCIIATh OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEAKIUU;

® [[PUMEHSTh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIbHOCTH — aHAJIM3 M CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUI0, Kilaccu(UKaIUIO, BBISBICHUE MPUYUHHO-
-CIIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHHsI CBOWCTB BEIIECTB U XMMHUYECKUX PEaKLUU,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

eClel0OBaTh IMpaBWJaM I[IOJIb30BAHMSI XMMHUYECKOW TMOCYJOM ©  JIabopaTOpPHBIM
o0opynoBaHHEeM, a TaKXke IMpaBuiiaM OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKHX OMBITOB MO MOJTYyYEHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIIbIO0 HHAUKATOPOB (JIaKMYC, peHONPTaIenH, METUIIOPAHK U IPyTHUe).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PaCKpbIBAaTh CMBICT OCHOBHBIX XHMHMUYECKHX MMOHATUM: XWMHYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHWOH, TPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peaklus, XUMHUYecKas
CBSI3b, TETUIOBOUM IPQPEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PACTBOP, ANEKTPOIHUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIINH,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKHUCIHTENIb,  BOCCTAaHOBUTEID,
OKHCIICHHE M BOCCTaHOBJCHHME, aNIOTPONUs, aM(OTEepHOCTh, XHMHYECKas CBS3b
(koBanieHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAUIMYeCKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOW PEAaKIHH, MPEaesIbHO JIOIyCTUMAs
koHuenrpauusa [IJIK BemecTsa;

® WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHH W MPHUMEHSTH 3TH
MOHATHS TIPU ONUCAHUY BEIIECTB U UX MPEBPAICHUN;

® IICTIOJIB30BATh XMMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJeHHS (opMya BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIIHIA;

® OTIpE/ICISITh BaJICHTHOCTD U CTENICHb OKHUCIICHUS! XUMHUYECKUX DJIEMEHTOB B COCTMHEHUSX
pa3IMYHOTO  COCTaBa, NPUHAUIKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
COeMHEHNH 10 (¢opMyrnaM, BHUJI XUMHUYECKOW CBS3M (KOBAJICHTHAs, HWOHHAs,
MeTaJUTM4YecKass) B HEOPraHWYECKHUX COCIUHEHHUSX, 3apsj HOHAa 10 XHUMHYECKOH
dbopmyre, xapakTep cpelpl B BOJHBIX PAacTBOpaxX HEOPraHWYECKUX COEAWHEHHH, THII
KPUCTANTHIECKOH pEIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanyeckoro 3akona [[. . MenaeneeBa u 1IeMOHCTPUPOBATH €r0
MOHWMaHHUe: OIMUCHIBaTh M XapaKTepu3oBaTh TabmmuHyr ¢opmy Ilepuoamueckoii
CHCTEMBI XMMHYECKHX D3JIEMEHTOB: pa3jnuaTh IMOHATHS «TJaBHas moarpynma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymnma)», maneie u OoJblIME TEPUOJIBI,
COOTHOCHTH 0003HAueHHs, KOTOphIE HUMEIOTCS B IEPHOAMYECKOW Tabiuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XHMMHUYECKHX JIEMEHTOB (COCTaB M
3apsia szpa, o0lee YMCiao MEKTPOHOB U PACIpeesIeHHE UX M0 IEKTPOHHBIM CIIOSIM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COEJJMHEHUH B Mpefeiax MajblX MEPUOJOB U INIaBHBIX MOATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

e KJacCU(UIMPOBaTh XMMHUYECKHE 3JIEMEHTBl, HEOPIraHUYECKHE BELIECTBA, XUMHUYECKUE
peakuuMu (M0 YHUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);

® XapaKTepu30BaTh (ONKMCHIBATh) OOIME U cHeqUpHUUECKHe XHMUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, OJITBEPXkAasi ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEaKIIHii;

® COCTaBJISITh YPaBHEHUs IEKTPOJIUTUYECKON AUCCOLMALMU KHUCIIOT, LIeJIouedl U couiel,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOJATBEPXKAAIOIINX CYIIECTBOBAHHME TI'€HETHMUYECKOW CBSI3M MEXIY BelIeCTBaMU
pa3IMYHbIX KJIACCOB;

® PaCKpBIBAaTh CYIIHOCTb OKHUCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKLUil MOCpPeICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

® IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTU
IIPOTEKaHMsI XUMUYECKUX MTPEBPAILEHUI B pa3IMYHbIX YCIOBHUSAX;

® BEIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEHTa 1o (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, IPOBOAUTH PACUETHI [0 YPAaBHEHUIO XMMHUYECKON PEaKIUy;

ecoOmo/iaTh  MpaBHUJa TOJb30BAHUSA  XUMHUYECKOH TMOCyAoH ©  J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKkKe IpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAKa U YIIIEKUCIIOTO rasa);

® [IPOBOJIUTH PEAKIMH, MOJTBEPXAAIONINE KadeCTBEHHBIH COCTaB Pa3IMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

® [IPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIBHOW JEATEIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O000O0IIEeHNEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUUM, €CTECTBEHHO-
HaydYHbIE METOJbl TO3HaHUST — HaAOMIOIEHHWE, W3MEpPEHUe, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
K

Ne HanmeHoBaHMe pa3je/ioB U QAuHecTso qa;?B i DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpamMMblI Bcero p:é{:ﬂ(:m’m’le D :’ ;::::qec'me o0pa3oBaTe/ibHbIE pecypchl

Pa3nea 1. IlepBoHauyaibHble XUMHYECKHE MOHATHS

XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHeiinue npeacTaBuTe/ M HEOPraHM4eCcKNX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [IOK

' 00 oKcHax https://m.edso0.ru/7f41837c
29 Bonopon. [Tonsitue o 8 1 bu6moreka [IOK

' KHUCJI0TaX U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Pa3znea 3. Illepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE PC€aKIun

puoanyveckas cucreMa xumMmuieckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

3.1

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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XUMHYECKAA CBA3b.

3.2 OKHUCIUTETBLHO- 8 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubnunoreka IHOK
Hroro no pasneny 15 https://m.edsc]i).ru/7f41837c
PesepBHOE Bpems 3 Bubnuotexa LIOK
https://m.edsoo0.ru/7f41837¢c
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [IOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTuKa XUMHIECKHX Bubmiorexa [[OK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 ﬁtI/tIngI'I;I/(r)r:eelijasiOrISIY £412636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmiorexa LIOK
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHHS E— )
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmmotexa [IOK

https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

3.2 Baxxueiiime MeTajutbl 1 UX COSTUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpyzkamonias cpeaa

4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmaorexa LIOK
: cm p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
P st 3 bubmmoreka [{OK

C3CpBHOC BP https://m.edso0.ru/7f41a636

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MPOLECCA OBA3ATEJ/IbBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

1. Xwumus. 8 kiacc: 6a30Bbiit ypoBenb: yaeOHuk/ ['abpuensa O.C., I.I' Octpoymos, C.A.
CnanxoB. Mocksa: [IpocBuienune, 2023.

2. Xwumus. 9 knacc: yueOnuk/ 'abpuensa O.C., I.I' Octpoymos, C.A. CnagkoB. Mocksa:
[IpocBuienue, 2022.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bubmmoreka LITOK https://m.edsoo.ru/7f41a636
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