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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XWMHHM OCHOBHOTO 00Imero ooOpazoBaHus (yriayOnEHHBIHI
YPOBEHB) COCTaBJICHA HA OCHOBE TPEOOBaHUH K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHMs, IPEACTaBICHHBIX
B ®I'OC 00O, ¢ yuetom denepanbHoi paboueil MporpaMMbl BOCTIUTAHUS.

[Iporpamma mo XuMuH pa3paboTaHa C IETbI0 OKa3aHHWS METOIUYCCKOM
MTOMOIIY YYUTEITIO B CO3/IaHUU pabodeii mporpaMMbl IO YICOHOMY TIPEIMETY .

[Iporpamma 1Mo xuMuu na€T MPECTaBICHUE O MENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOYyYAIOUIUXCS CPEJICTBAMH YYEOHOIO
MpeMETa, ONpenesieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHKE, €T0 CTPYKTYPY IO
pazgenaMm M TeMmaM, paclpeieleHHe Mo  KjaccaMm, PEeKOMEHIYeMYIO
MOCJICIOBATEILHOCTh ~ M3YYEHUSI XUMHH C YYE€TOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro Tpolecca, BO3PACTHBIX
ocobeHHocTe oOywaromuxcsi. B mnporpaMMe 1O XUMHUU — YyUHTBHIBAKOTCS
BO3MOKHOCTH y4eOHOTO TMpeAMeTa B peaju3ainuud TPeOOBaHUN K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHpPOBaHWM OCHOBHBIX BHJOB Y4€OHO-IO3HABATEIIbHOW  JE€ATEIbHOCTH
00yy4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHUsI.

N3yyenne XxuMuM Ha  yYpPOBHE OCHOBHOrO oOmero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUSI UHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH U
WHTEPECOB OOyYaronuxcsi, Ha TMPOJODKCHHE OOyYeHHMsT Ha YPOBHE CPEIHETO
o0Ormiero oOpazoBaHws.

3HaHWE XHUMHH CIY>)KHT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MnpeAcTaBIeHU O MaTepuaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT GOPMHUPYEMBbIE XUMHEH TTPEACTABICHHS O TIPEBPAIICHUSIX SHEPTUU U
BCIIECTB B TPHUPOAC, O MYTAX PEIICHHUsS TI00ATBHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, DJHEPreTUYECKOU, IPOAOBOIBCTBEHHOU
npo6ieM, mpoOIeMbl IKOJIOTUUECKON O€30aCHOCTH, MPOOIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMHpOBaHUA  KyJbTYphl  JIMYHOCTH  OOydYalOIIMXCA, UX  00med
(yHKIHOHATBHOM TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHHE MBIIUICHUSI U TBOPUYECKHX CIOCOOHOCTEH
OoOy4Jarommxcsi, HABBIKOB WX CAMOCTOSTENBHOW Y4eOHOW JIESTEIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(YECCHOHATBLHOMN NeSITebHOCTH;



3HAKOMHUT €O CHeNU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
NPEJICTaBICHUN O €MHCTBE MPUPOJIbI U YEIIOBEKA, SBIIIETCS KIIFOUEBBIM HTAllOM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIIUXCS;

croco0CcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIC, K YETOBEKY, BHOCUT CBOW BKJIAJ] B IKOJIOTHYECKOE
oOpa3oBaHHE 00yYaArOIITUXCSI.

JlanHble HampaBiieHUsT B OOyYE€HHUHM XUMHUHU OOECIEeUMBAIOTCS CHenu(UKOi
COJIEpKaHMsI TPEAMETA, KOTOPBIA SIBISETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTpaXEHUEM OTIPEJICTICHHOTO Tara Pa3BUTHS XUMHH.

VYriy6néHHbIN Kype XMMUU OCHOBHOT'O 00IIIEro 00pa3oBaHUsl OPUEHTUPOBAH
Ha OCBOEHHE OOYYArOITUMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHITUN XUMHUH, OCHOB
HEOPraHUYEeCKOM XMMHUH, OCHOBOIIOJATalolMX MpPEICTaBICHUN OOIIEed XUMUU U
OTJIETIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coaepKaHus MPOrpaMMbl MO XMMUU C(POpMUpOBaHa Ha OCHOBE
CHUCTEMHOTro mojaxoja k e€ u3ydeHuto. CojepkaHue CKIQJbIBAETCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TOHATHI O XUMUYECKON
peaknuu. O0Ge ATH CUCTEMBbI OPTaHU30BAHBI MO TPHUHIIUIY IOCIEI0BATEIHLHOTO
pPa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPECTABICHUIN Pa3HOTO YPOBHSI:

aTOMHO-MOJICKYJISIPHOM TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Teprnonnueckoro 3akona J[.11. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

NpeICTaBICHUN 00 AJIEKTPOIUTUYECKOMN AUCCOLMAIINU BEIIECTB B paCTBOPAX;

0 XUMUYECKOH KHHETHKE ¥ TEPMOJMHAMUKE.

B ocHOBy TeopeTMyecKMX 3HAHUN MOJOKEHBI AMIUPUUYECKU TOTYyUYCHHBIC
¢dakTtel. TeopeTndyeckre 3HAHUS Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO YPOBHS
K JpyromMy U 00ecrneuuBaroT OOy4aroluMcs BO3MOKHOCTb OOBSICHATH W
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH MPAKTUYECKOTO MPUMEHEHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue coaepKaHUs TMPOTPAaMMBI 1O  XHMHH  TPOUCXOJIUT €
UCIIOJIb30BAaHUEM 3HAHUW M3 paHee M3YYCHHBIX YYEOHBIX IPEJAMETOB:
OKpYy>XKarouud Mup, Ouosorus, ¢usuka, MaremMaTuka, reorpadus, TEXHOJIOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusi MO XUMUU (yriayOnEHHBIHN
YpOBEHb) OpUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTaJIbHOTO XapakTepa
oOpazoBaHus, crnenuduku ydyeOHOTO TMpeaMeTa U OOecreyeHHe YCIEIIHOTO
oOyuyeHHs Ha CIeAyIolleM YypoBHE oOpa3oBaHud. B mporpamMme Mo XUMHUHU
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTUYECKash HAMPABICHHOCTh OOy4YEHUS XUMUH,
muddepennpanss  00yueHMs,  BKIIOYAromas  NOpPOPUIbHYIO  MOJATOTOBKY



oOydarolmuxcs M TOCIEAYIOLIee CaMOOlpeaesieHHe B BBIOOpE HampaBiICHUS
o0yueHus B IpoPUIBHBIX KJIaccax.

VYrinyOnéHHoe UW3ydeHue XUMHUU  CHOCOOCTBYET  peald3allud  3ajay
po(eCcCUOHATbEHON OPUEHTALlMK 1 HAIIPaBJIEHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY OOYyYaromeMycsi TPOSBUTh CBOM HMHTEIICKTyalbHbIE W TBOPUYECKHE
CIOCOOHOCTH TpPH HU3YYEHUH Y4YeOHOro mpeaMera, HeoO0XOoauMble IS
MPOIOIKEHUS 00pa30BaHUs U JajbHEHIIEH TPYI0BOU EATEIIBHOCTH.

[Iporpamma 1o xumMuu (yrayOn€HHBIM ypOBEHb) MpEJHA3HAYEHA IS
WCIIOJIb30BAaHUSI B 00pA30BATENbHBIX OPTraHU3AIUAX, PEATHIYIONIUX MPOTPaAMMBI
muddepeHimpoBaHHoro (yriayOaéHHOro, MpOo(MIBHOTO) H3YYEHHS OTACIIBHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00ILIETr0 00pa30BaHUsl.

OOpa3oBaTenbHble PYHKIUU XUMUHU, U3YYae€MOM Ha yIiyOJIEHHOM YpOBHE,
peanu3yroTcs B mporiecce GopMUpOBaHUS 3HAHUN OCHOB XMMHYECKOW HAYKH Kak
00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, 00JIACTU MPAKTUYECKON NeATEeIbHOCTH
YeJloBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya y4eOHOro
MpeaMeTa COCTOUT B (DPOPMUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEUIIINX
(hakToOB, MOHATUHN, 3aKOHOB U TEOPETHUUECKHUX MOJOKEHUHN, JOCTYITHBIX 0000IICHHIA
MHUPOBO33PEHUYECKOTO XapaKTepa, S3blka HAYKH, B MPUOOIIEHUM K HAYYHBIM
METOJaM TMO3HAaHUSI TP H3YUYCHHH BEIIECTB W XUMHUYECKUX pEaKIlui,
(hopMUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U CIOCOOOB JEATEIbHOCTH
U UX TMPUMEHEHWU B Yy4eOHO-TIO3HABATEIBLHOM U Yy4E€OHO-HCCIIETOBATEIHCKON
JeSITENbHOCTA, OCBOEHUU TMpaBuil 0€30MacHOr0 OOpalleHHs] C BEIIeCTBAMHU B
MOBCEIHEBHOM KU3HU.

Lenu n3ydeHus: XUMUU OTPAXKarOT HAMPABIEHHOCTh OOYUYEHHs HA Pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTA U 00IIEH KyIbTYpPHI.

N3yuenne XMMUM HAMPaBIIEHO HA TOCTUKEHUE CIETYIONTUX LIeIeH:

dbopMHpOBaHWE MHTEIUIEKTyaJlbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

dbopMHpOBaHHE  CUCTEMBl XUMHYECKHMX 3HAHMM  Kak  KOMIIOHEHTa
€CTEeCTBEHHO-HAYUYHOU KapTHUHBI MHUPA, KaK OCHOBBI JJISI TOHUMAHUSI XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY>KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

MPUOOIIEHNE OOyYaroNMXCcs K CaMOCTOSITeIbHOM TI03HABATEIBbHOU W
UCCJIEIOBATEILCKOM  JIEATENTbHOCTH, K  HAyYHbBIM  METOJaM  IIO3HaHWS,
(dbopMHpoBaHHE MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K MU3YUEHUIO XUMUU;

dbopmupoBanue  00mIe  PYHKIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATH W OICHUBATH SIBICHUS
OKPY’KaIOIIEr0 MHpA, UCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YUCHHUH



XUMHH, TPUMEHATh UX MpPHU pPEIIeHUH MpoOJeM B TOBCEJHEBHOW KHU3HU H
TPYAOBOMU NI€SITENBHOCTH;

pa3BuTHEe y OOy4YarOIIMXCSd HHTEpeca K U3YYEHUI0 XUMUU MU cdepam
NESTENbHOCTH, CBS3aHHBIM C XUMHEW, MOTHUBAIMS K OCO3HAaHHOMY BBIOOpY
COOTBETCTBYIOILETO MPO(GUIIS U HAIIPABICHHOCTH JAIbHEUIIET0 00yUYeHUS;

OCO3HAaHHUE LIEHHOCTH XMMUYECKUX 3HAHUU B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSI 3KOJOTMYECKOU KYyJIbTYpbl, HEIPUATHE IAEUCTBUN, NPUHOCALIUX BpEX
OKPYXaKOUIEN CPelIe U 3JOPOBBIO JIOIEH;

npuoOpeTeHne 00y4arolMMHCS ONbITa CAMONO3HAHMSI, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHBIX BUAOB JIEATEILHOCTH.

Ha yriny6nénnoe u3ydyeHue ydeOHOro npeaMera « XumMus» oTBoautes mo 102
yaca B 8 u 9 knaccax (3 yaca B Hezento), Bcero 204 yaca 3a aBa rojia 00y4eHusl.



COILEPKXAHUE OBYUYEHUA
8 KITIACC

IlepBoHavajibHbIE XUMUYECKHE MIOHATHS

Xumusi — BaxkHass 00J1aCTh €CTECTBO3HAHUS W MPAKTUYCCKON NEATETbHOCTH
yenoBeka. [Ipeagmer xumun. Ponbe xumun B xu3HU udenoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS W Pa3BUTHUSI XMMUU. XUMHUS B CUCTeME Hayk. Tena u
BemiectBa. Dusznueckue W XUMUYECKHE CBOMCTBA BEIIECTB. ArperaTHble
cocTosiHUSL BemecTB. [IOHSATHE O TEOPETUYECKUMX H SMIIMPUYECKUX METOJax
II03HAaHHUS B ECTECTBEHHBIX Haykax. [IpencraBieHuss 0 HaydYHOM NO3HAHWUU Ha
AMITUPUYECKOM YpPOBHE: HAOII0JEHUE, U3MEPEHUE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHuE. [IpencraBieHuss 0 Hay4YHOM IMO3HAHUU HAa TEOPETUYECKOM YPOBHE:
Hay4JHbIe (aKThl, IPOOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

A3pIk XuMuH. VIcTOYHUKH XUMHYECKON HH(pOpMaIiu.

[Tonsitue 0 mMeTonax paboThl C XUMUYECKUMH BellecTBamu. O0opyaoBaHue
IIKOJBLHOM XHUMHUYEeCKOM Jnabopatopuu. I[IpaBuna Oe3omacHOTro oOpalieHus c
BEI[ECTBAMH U JJaOOPATOPHBIM 000pYIOBaHUEM.

Yucteie BemecTtBa U cmecHu. [IpupoaHbie cmecu: BO3AyX, NMPUPOAHBINA Ta3,
He(Th, IPUPOJHBIEC BOJIbI, TOPHBIE MOPOAbI U MUHEpabl. [[oHSITHE 0 TOMOTEHHBIX
U TeTepOreHHbIX cMecsX. CocoObl pazaeneHus cmeceil. OuncTKa BEUIECTB.

BemectBa u Xxumuyeckue peakuuh. ATOMBI U MOJIEKYJbl. XHWMHUYECKHUE
snemMeHTbl. CUMBOJIbI XUMHUYECKUX 3JE€MEHTOB. IIpocThle U CIIOKHBIE BEIIECTBA.
Mertamnel U HeMmeTauibl. BemecTtBa MOJEKYJIPHOIO W HEMOJEKYJSIPHOTO
CTpPOCHHUS.

Xumuueckas ¢Gopmyna. BajleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOocTaBa BeulecTB. OmnpeesieHre BaIEHTHOCTU 3JIEMEHTOB 10
dbopmysiam OWHApHBIX COCIWHEHHH M cocTaBiieHHe (opMyn OWHApPHBIX
COCMHEHUN TI0 BAJEHTHOCTH »JJeMEHTOB. OTHOCUTEIbHAs AaTOMHAas Macca.
OTHOCUTENBHAST MOJICKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO AJIEMEHTa B
coenuHennu. Haxoxxenue npocTteitiieit GopMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
AJIEMEHTOB.

KommuectBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IAUHUI] BemecTBa. Pacdersl mo dopmynam
XUMHMYECKUX COeaMHEHUN. MosipHag macca cMmecu BewecTB. MoiibHas 10JA
XUMHUYECKOTO 3JeMeHTa B coenuHeHuu. Haxoxpaenuwe mnpocreiimeit Qopmyibl
BEIIECTBA MO MOJBHBIM JIOJISIM 3JIEMEHTOB.

OuU3nYeCKue U XUMUYECKUE ABJICHUS. XUMHUYECKasl PEaKLUs U €€ MPU3HAKHU.
VYcnoBus npoTekaHusi XUMUYECKUX peakluid. 3aKOH COXPAHEHUSI MacChl BEILIECTB.
AToOMHO-MoONeKysipHass Teopus. KuszHp u nesrenbHocTh M.B. JloMoHOcOBa.



XUMUYECKHE ypaBHEHHUS. TUIBI XUMUYECKUX Peakluil (COeAMHEHUS, Pa3I0KEHHUS,
3aMmeleHust, ooMeHa). Pacuersl Mo XMuMUYECKUM ypaBHEHUSIM.

ODKCNIEPUMEHTAILHOE M3YYEHHE BEIIECTB M SIBJICHUWA. 3HAKOMCTBO C
XUMUYECKON TOCyloW, ¢ mpaBujaMu paboThl B J1abopaTopuul W MpUeMaMu
oOpamenusi ¢ JjabopatropHbiM obOopynoBanueM. I3ydenume wu ommcanue
(¢u3MYecKuX CBOMCTB 00Opa3llOB HEOPraHWYECKUX BEIIECTB — METAIOB H
HeMmeTauioB. HaOmionenue ¢usmyeckux (TUlaBiIeHUWE BOCKA, TasHUE JIbJa,
pacTUpaHue caxapa B CTYIKE, KUIIEHUE W KOHJIEHCAIUsi BOJbI) U XUMHYECKUX
(ropeHue cBeuH, NPOKAIMBAHUE MEIHON MPOBOJIOKH, B3AUMOJECHCTBUE COMbI WIH
Mela C COJISTHOM KHUCJIOTOM) siBieHuil. O3HakoMJIEHHME C oOpas3laMy BeIECTB
kojmyectBoM 1 wmonb. HaOmrogeHue u onucaHue TMPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiuil (pas3lioxKeHUe caxapa, B3auMOJEHCTBUE CEPHON KUCIOTHI C
XJIOpUAOM Oapusi, TONXy4YeHUE U pasznoxeHue ruapokcuna wmeau (1) mpum
HarpeBaHWM, B3auMoJeWcTBHE *kene3a ¢ pacTtBopoM conu meau (II). M3ydenue
Coco0OB  pazfeneHuss cmeced (C  MOMOLIpI0 MarHura, (QUIBTPOBaHUE,
BbITIApUBaHUE, TUCTUILISAIUS, XpoMaTorpadus), MPOBEICHUE OUUCTKUA MOBAPEHHOMN
conu. HabmroneHne u ommMcaHure OMBITOB, WLTIOCTPUPYIOMINX 3aKOH COXPAaHCHHUS
MacChl.

Baxueime npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

[IpencraBnenuss o razax. Bo3gyx — cmech rasoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Momnsapablii  00€M Ta30B. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
OnpeneneHne OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOIo BEIIECTBA 10
M3BECTHOM OTHOCHUTENBHON IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMUYECKUX PEaAKIUIX.

Kucnopon — smemeHT M mpocrtoe BemecTtBo. Haxoxxknenue kucimopoaa B
npupoje, GU3nYecKkue U1 XMMUYECKHE CBOMCTBA (PEaKIMU TOPEHUS U OKUCIICHUS).
IIpoueccel okucieHuss B xkuBou mnpupojge. Oxcunabl. [IpumeHeHue Kuciaopona.
Cnoco0bI noTyueHust KUCJIopoa B 1abopaTopuu U MpoMbIIuieHHOCTH. [ToHsaTue o
katanu3arope. KpyroBopor kuciopoga B mnpupoge. O30H — amoTporHas
Monudukanus kuciaopona. (O30HOBBIM CJIOW, €ro 3HA4YeHHE HJisi IKUBBIX
opranu3moB. Pa3pyiieHre 030HOBOTro CJosl.

TeroBoil 3((eKT XMMHUYECKOM pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- M 3HJIOTepMHUYECKHE peakuuu. Tommso. Mcnons30oBaHue yrisi 1 METaHa B
KauyecTBe TOIUIMBA. 3arpsa3HeHue Bo3ayxa. [lonstue o mapaukoBoM s dexre.

Bomopon — »nemeHT u 1mpoctoe BemecTtBo. HaxoxkaeHue Bomoponaa B
npuponae, GU3MYECKUEe UM XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonydenusd. [lonstue o kucinorax u cossix. Mcrnonp3oBaHue BOgoOpoaa B KA4€CTBE
TOIJIUBA.



Bona. ®usnueckue cBoicTtBa BoAbl. Boma kak pactBoputens. PacTBOpBI.
HacelllieHHbIE M HEHACHIIIEHHBIE PAcTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJE.
®dakTophl, BIUSIONME HA PACTBOPUMOCTH TBEPHABIX U Ta3000pa3HBIX BEIIECTB.
Cnoco0bl BbIpaKeHUs KOHIIEHTPALMK PAacCTBOPOB: MAacCOBas J10Js paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. Poib pacTBOpOB B NPUPOAEC U B KU3HU
YEJI0BEKA.

Xumnyeckue cBoiictBa Boabl. llomgrtne 00 ocHoBaHugx. I[lonarme 00
nHAuKaropax. KpyroBopor Boapl B OpupoAe. 3arpsA3HCHUE NPUPOAHBIX BOJI.
OxpaHa ¥ OYHUCTKA PUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzabl. Kinaccudukanus
OKCUJIOB:  cojieoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIC, aM@oTepHble) U
HecoseoOpasyronme. MexayHapoaHas HOMEHKJIATypa OKCUIOB. TpuBHAIbHbBIE
Ha3BaHUsA OKCUAOB. OU3NUECKHE U XAPAKTEPHBIE XUMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBHE C BOJOW, C KUCIOTAMU U OCHOBAHUSIMH, C IPYTUMU OKCUIAMHU).
[Toyuenue okCUIOB.

[ToHsiTie O TUAPOKCUAAX — OCHOBAHUSIX M KUCIOPOJACOAEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukamus kucinor. MexayHapogHass HOMEHKJIaTypa U
TPUBHAJIbHBIE HA3BaHUS KHUCJIOT. PU3MYECKHE U XMMHUYECKHE CBOWCTBA KHCIIOT
(B3amMoieiiCTBHE ¢ METaJZIaMHU, C OKCHUJaMU METaJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan aktuBHocTn MetaiuioB H.H. bekeroBa. Ilonmyuenume xucnor. Kucnorsl B
MPUPOAE, TPUMEHEHHUE BAKHENUIIINX KUCIIOT.

OcHnoBanus. Knaccudukanuss OCHOBaHMM: MIEIOYH U HEPACTBOPUMBIE
OCHOBaHUA. MexayHapoiHasi HOMEHKJIATypa OCHOBaHUM. TpuBHaibHbIC HA3BAHUSA
ocHoBaHui. Illemoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIaMHU,
KUCJIOTaMH U COJSIMH) M cIocoObl moiydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTy4YeHUst. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHbIX TUAPOKCHIAX (Ha TPUMEpPE THAPOKCUIOB IIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJIEUCTBUE C KUCJIOTAMH U IET0YaMHU)
U MOJIyYEHHUE.

Comu  (cpemHue, KuUCIble, OCHOBHBIC, JBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coyied. TpuBUalIbHBIE Ha3BaHUA cojien. @Dusnueckue U
XapaKTEPHbIE XHUMHUYECKHME CBOWCTBA Ha NpuMepe cpeaHux codei. [lomydenue
COJIEH.

I'eneTnueckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUI.

DKCIIEPUMEHTAIBLHOE U3YYEHUE BELIECTB U SABJICHUM:

KOJINYECTBEHHOE OMPEJECICHUE COAECPKAHUS KHUCIOPOJa B BO3IYXE;

MOJIy4eHHe, COOMpaHue, paCliO3HABAHNE U N3YUEHUE CBONCTB KHCIOPOa;

HAOJIIOICHHE B3aUMOJCMCTBUS BEHIECTB C KHUCJIOPOJIOM M YCIIOBHM
BO3HUKHOBEHUS U TPEKPAIICHUS TOPEHHUS;



O3HAKOMJIEHHE C 00pa3liaMy OKCUIOB U ONHUCAHUE UX CBOICTB;

MoJly4eHHe, cOoOMpaHue, pacro3HaBaHUE M HW3Y4YEHUE CBOWMCTB BOJOPOA
(ropenue);

B3auMO/ielicTBUE Bojopoaa ¢ okcuoM menu (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHMsI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHON MAacCCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBIICHUE PACTBOPOB C OIPEIACICHHONM MOJIIPHOM KOHUEHTpPALMEH
PacTBOPEHHOIO BEUIECTBA;

B3aMMO/ICHCTBHUE BOJIbI C METAJUIAMH (HATPUEM U KaJIbIIEM );

ONPENIEIIEHUE PACTBOPOB KUCJIOT U IIEJI0YEN C MOMOILIBIO HHINKATOPOB;

UCCIIeJOBaHHE 00pa3ll0oB HEOPTAHUYECKUX BEIECTB Pa3IMYHBIX KJIaCCOB;

u3zydyeHue BzaumozeiicTBust okcuaa meau (II) ¢ pactBopom cepHOM KUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKLU HEUTpaIU3aLNH;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METaJlIa
JIPYTUM U3 pacTBOpPA COJIU;

B3aUMOJEHCTBUE THIPOKCHIA LINHKA C PACTBOPAMH KUCIIOT U IIEJIOYEH;

pelIeHrne DJKCIIEPUMEHTANbHBIX 3a7ad 1m0 TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COETUHEHUID.

Ilepnoanyecknii 3axkoH u Ilepuoamueckas cucreMa XHMHYECKHX
yemeHTOB /I. U. MenaeneeBa

Crpoenne aToMOB. XuMH4YecKasi CBI3b. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peaKiuu.

[lepBble TOMBITKH KIACCU(DUKAIIMU XUMUYECKUX dieMeHToB. [loHsaTHe O
rpynmnax (ceMencTBax) CXOJHBIX JJIEMEHTOB: HICJIOYHBIX U IETOYHO3EMENIbHBIX
MeTajulax, TajloreHaxX, MHEPTHBIX (OJaropoJHbIX) ra3zax. DJIEMEHTbI, KOTOpbIE
00pa3zyroT aMoTepHbIE OKCUBI U TUIAPOKCHUIBI.

ITepunonnueckui 3aKOH. OTtkpbITHE ITeproanueckoro 3aKOHa.
Ilepuonnueckas cucremMa xumuueckux diaemeHtoB JI. M. Menneneesa.
Kopotkonepuoanass u jnuHHONEpuoaHast ¢opmbl Tabnuibl «llepuonnueckas
cuctema xumuueckux aemeHToB JI. . MenneneeBa». Ilepuoasl u rpynnsl (A- u
Bb-rpynmsr).

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3orombl. PagnoakTUBHOCTB.
ONeKTpOHbl. DJIEKTPOHHAs OpOUTaNb. DHEPreTUYECKUE YPOBHM M TOJYPOBHH
atoma: s-, p-, d-opOutanmu. ONEKTpPOHHbIE KOHPUTYpaUM U BJIECKTPOHHO-
rpadudeckue Gopmyabl aToMOB. (DU3MYECKHI CMBICT TOPSAIKOBOTO HOMEpA,
HOMEpa MepHojia U rpyIIbl djaeMenTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xuMudeckux 3aeMeHToB Ilepuoanueckoit cucremsl 1. 1. Menneneena:



pacnpenesieHue 3JEKTPOHOB IO JHEPIETUYECKMM YPOBHSIM, NOAYPOBHSIM H
opbutansm. Guznveckuit cmpici [lepuoanueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajdyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpynmaM W NEPUOIAM.
N3MeHeHne KUCIIOTHO-OCHOBHBIX CBOWCTB COCMHEHUN XUMUYECKUX JJIEMEHTOB B
NepuoJax W rpynmax. XapaKTePUCTUKAa XHUMHYECKOrO »dJEMEHTa IO €ro
noJjioxkeHuro B Ilepuoanueckon cucreme /1. . Menneneesa.

3nauenue [lepuoanueckoro 3axoHa u [leprnoauyeckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB I pa3BUTUA Hayku W mnpaktuku. [[. WM. MenneneeB — ydeHbIld u
IpaKIaHUH.

DIJIEKTPOOTPULATEIIBHOCTh XHUMHUYECKHUX DJIEMEHTOB. XHMHYECKasi CBS3b.
Buael XMMHYECKOM CBSA3W: KOBAJEHTHAs TOJISIPHAA CBS3b, KOBAJICHTHAA
HEMOJsIpHAsA CBSI3b, MOHHAsI CBsI3b. MeXaHU3Mbl O0Opa30BaHUSI KOBAJIEHTHON U
MOHHOU CBSA3U. DJIEKTPOHHBIE U CTPYKTYpHBbIE (popmyibl BemiecTB. KaTuoHbl u
AHUOHBI.

Kpucrannuueckue u amopdHble BemecTBa. THUIMbl KPUCTALITUYECKUX
pELIEeTOK: HOHHAS, aTOMHAs1, MOJICKYJISIPHASI U UX XapPaKTEPUCTUKHU.

Crenenp oxucienus. OrnpeneneHue CTENEHE OKUCIEHUS aTOMOB B
OMHApPHBIX  COCJAMHEHUSX. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
IIpoueccel OkuCIIEHUS W BOCCTAHOBJIEHUS. OKUCIUTENIN W BOCCTAHOBUTEIIH.
CocraBiieHue ypaBHEHH TPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA 1
paccTaHOBKa B HUX KOA(G(UIIMEHTOB METOAOM 3JIEKTPOHHOIO OanaHca.

DKCIIEPUMEHTAILHOE U3YYEHUE BELIECTB U SABJICHUM:

03HaKOMJIEHUE ¢ 00pa3laMyi METAJJIOB U HEMETAJLIOB;

MOJICJIMPOBAHUE CTPOECHUS MOJEKYJ MPU IOMOIIA PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (hopMyII;

MPOBEJICHUE  OMBITOB, WJUIIOCTPUPYIOIIUX  MOPUMEPbl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEIBHBIX peakIuii (TOpeHHE, PEaKIIUU PA3JIOKEHUS, COSTUHECHMUS).

MesknpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeIMETHBIX CBSI3€d MpPU U3YUYEHHM XUMHHM B 8 Kjacce
OCYILIECTBJISIETCS 4E€pe3 HCIOJIb30BaHWE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX
MOHSTUH, TaK U MOHITUN, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHSI: sSIBIIEHUE (IIPOIIECC), HAYUHBINA (akKT,
rUrnoTe3a, TEOpHs, 3aKOH, aHalIu3, CHHTE3, KilacCUUKAIMs, MEePUOIUUYHOCTD,
HaOJII0/IeHKEe, SKCIIEPUMEHT, MOJISTTUPOBAHKE, U3MEPEHNE, MOJIEIb.

®dusuka: SBICHUS MPUPOAbI, (PU3NUECKUE SBICHUS, BEIIECTBO, TEJO,
¢u3nYeckue BEIWYMHBI, CIWHHIIBI H3MEpPeHHs, O00bEM, Macca, arperaTHbIe
COCTOSIHUE BEILIECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOEHHE Ta30B, KHUAKOCTEH U TBEPHAbIX (KPUCTAIMUECKHUX) TeJl, JIEKTPUUECKHI
3apsizi, KOJTUYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocunTes, mpoieccbl 0OMEHA BEILIECTB.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIAeMbI€, TOIJIUBO, BOAHBIE PECYPCHI.

TexHonorus: TexHocdepa, MPOU3BOJACTBO, XUMUUECKHUE TEXHOJIOTHH, CHIPBE,
KOHCTPYKIIMOHHBIE MaTepPHAIIBI.

9 KUIACC

BemecTBo U XMMHYECKasl peaKUMs

[ToBTOpeHne u yriyOieHue 3HaHUI OCHOBHBIX pa3felioB Kypca § Kiacca.
Crpoenune aromoB. CBoilCTBA aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBECHHBIC XapaKTepUCTUKU (pammyc,
AIEKTPOOTPULIATEIILHOCTD, JHEPIus MOHU3AIIHIH). ITocnenoBaTenpbHOCTD
3aMoJHEHUSI JIEKTPOHHBIX OpOUTaNe aTOMOB MallbIX MepuoioB. OCoOEHHOCTH
3aMOJHEHUsI  JJEKTPOHHBIX  OopOMTaned  aToMOB  OONBIIMX  MEPHOJIOB.
Ileprognyeckas cucremMa XUMHYECKHMX JJIEMEHTOB B CBETE MPEACTABICHUM O
ctpoeHnn aroma. CTelneHb OKUCIEHUS M BaJlEHTHOCTb. IIpeacraBieHue o
NEPUOINYECKON 3aBUCUMOCTH CBONCTB XUMUYECKUX AJIIEMEHTOB
(3MEeKTPOOTPULIATENBHOCTb, OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB U TMIPOKCHIOB) OT CTPOEHHUS aToOMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KUIKOM M Ta3000pa3HOM
COCTOSIHUM. BuIbl XMMHMUYECKOW CBSI3U: HWOHHAs, KOBAJCHTHas (HEMOoJspHas,
MOJIIpHAasA); OOMEHHBII W JIOHOPHO-aKUENTOPHBIA MEXaHW3M 00pa30BaHUs
KOBAJICHTHOM CBSI3H.

MeXMONEKyIIpHbIE B3aUMOJEHUCTBUS (BOJOpOAHAsA CBS3b, CUJIbI BaH-aep-
Baanbca). Tunbl KpUCTAIIIMYECKUX PELIETOK — aTOMHAs!, HIOHHASI, METAJNINYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHUs. 3aBUCUMOCThH CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEMIETKU U BUAA XUMHYECKOW CBA3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHUS  XHUMHUYECKHX  pEaKIuu.
Knaccudukanus XuMUYeCKUX peakiui MO pa3IMyHbIM MpU3HAKaM (10 YHUCTy U
COCTaBy YYACTBYIOIIMX B PEaKUWU BELIECTB, MO TemIoBoMy 3ddexTy, 1o
U3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIuX BEIECTB).

ONEeMEHThl XMMHYECKOM TEPMOJMHAMUKH. OHEpPreTUKa XHMHUYECKHX
peakiuit. TeroBoi 3¢h(PekT XUMUYECKOW peakiuu. DK30- U IHIAOTEPMUUYECKHUE
peakuu, TEePMOXHMHMUYECKHE YpaBHEHHs. 3akoH lecca W ero cleicTBUSL.
Briuncnenust o TepMOXUMHUYECKUM YPaBHEHHSIM.



[loHaTHE O CKOPOCTM XHMHYECKOW PpEAKIMU. 3aKOH JEHUCTBYIOLIUX MaccC.
@akKTOophl, BIAUSAIOINIME HA CKOPOCTh XMMHUYECKON pEaklLMU. JHEpPrusi aKTUBAIUU.
[Tonsitue o katanuze. Gepmentbl. THruOUTOPHI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peakiusax. [lonsrue o
XHMUYECKOM paBHOBecuu, npuHuun Jle Illarense. YcnoBus cMemieHus
XUMHYECKOro paBHOBecHs. (DakTophl, BIMSIONIME HA COCTOSSHUE XUMHUYECKOTO
paBHOBecus. [IporHo3upoBaHWE€  BO3MOXKHOCTM  NIPOTEKAHHUS  XHUMHYECKHUX
MPEBPAILECHUI B PA3JIMYHbIX YCIOBHUSAX HAa OCHOBE MPEJCTABICHUN 00 M3yUYEHHBIX
AJIEMEHTAaX XUMUYECKON KNHETHUKU U TEPMOJUHAMUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaKIuu. OkucnuTenbHo-
BOCCTAHOBUTEIBHBIE CBOMCTBA XUMUYECKHUX AJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWUTENM W BOCCTAaHOBUTENW. [lepMaHranar xanwus
(xapaktepuctuka). CocraBieHUE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBbHBIX
peakinii ¢ UCIIOIb30BAaHUEM METOa dJIEKTPOHHOTO OaaHca.

DIEKTpOIUTUYECKAasT OUCCOLMANMsS. XUMHUYECKHE pEaKUud B PACTBOPAX.
Teopuss snexTpoauTHyeckod auccouranuu. PactBopeHue kak — (U3HKO-
xuMuueckuil npouecc. [ToHsiTue o ruaparax U KpUCTauIOruApaTax. IIEKTPOIUTHI
U HedNeKTponuThl. KaTHOHBI, aHMOHBL. MeEXaHM3M JUCCOLUMALMHU BEIIECTB C
pa3IUYHBIM BHUJIOM XUMUYECKOW CBs3U. CHIIbHBIE M CJa0ble 3JIEKTPOJIMTHI.
Crenenp aucconuanuy, KOHCTaHTa Auccouuanuy. MIOHHOE NMpou3BENEHUE BOJBI.
Bopopoaubeiii  mokaszatenb. WHAMKATOPHL. DJIEKTPOIUTUYECKAS JAUCCOLMAIUS
KHUCJIOT, OCHOBAaHHUM U COJIEN.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKIuii HOHHOTO OOMEeHa.
MonexkynspHbie, IOJHBIE U COKPAIlCHHbIE HOHHBIE YpaBHEHN peakunii. CBOKCTBA
KHCIIOT, OCHOBAaHHM W COJ€Hl B CBETE MPEACTaBICHUN 00 3IIEKTPOIUTHYECCKOM
mucconuanny. KauecTBeHHbIE peakliui Ha HOHBL.

I'mpponus comeil. oHHBIE ypaBHEHUS THAPOJIM3A COJEU. XapaKTep CPEIbI B
BOJHBIX PaCTBOPAxX COJIEH.

OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHMI: O3HAKOMIICHHE C
MOJENSIMUA KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB H
HeMeTasuioB (rpaduTta U anmasa), CIOXKHBIX BEIIECTB (XJIOpUJia HATPHs);

HCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIIUH OT BO3IEUCTBHUS
pa3ITUYHBIX (aKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOLIHE 00PATUMOCTh XUMUUYECKHUX PEaKIIU;

HCCIIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCa AUCCOLUALNU
KHCJIOT, IIEeN0YeH U COJICH;

MPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX IPU3HAKA TMPOTEKAHUS PEaAKUUU
MOHHOro 0OMeHa (00pa3oBaHue ocaika, BbIJIEJICHUE Ta3a, 00pa3oBaHUE BObI);



MpUMEHEHUE UHANKATOPOB (JIaKMyca, METHJIOpaHka U (eHoN(pTaNIenHa) st
OMpENIENICHNS XapaKTepa Cpeibl B paCTBOPaxX KUCIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE  OMNBITOB, WUIKOCTPUPYIOIIUX  IPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIUH PA3JI0KEHHSI, COEUHEHUS );

paclio3HaBaHWE HEOPraHWYECKUX BEIIECTB C IMOMOIIBI Kadye€CTBEHHBIX
peaKkuii Ha UOHBI;

pelIeHne DKCHEPUMEHTAJIbHBIX 3a7ady 1o TeMaMm: «OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIE peakuum», «l'mapomus conen», «OIEKTpOIUTHYECKAS
TV CCOLIMALINS.

HemeTaJsibl 1 MX COeIMHEHHUS

OO6mas xapakTepucTuka HeMmeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMHAYECKUX DJIEMEHTOB, NPOCTBIX BEIIECTB, AIOTpOonUs. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTaUIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHuss. CTpoeHne U (pu3nyeckre CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHMHYECKHE CBOMCTBA Ha IpUMEPE  XJIOpa
(B3auMOJeHCTBUE €  MeTaUlaMH, HEeMeTa/UlaMH,  BOJIOM,  IIeJI0YaMu).
Xnopoogmopon. ConsiHass  KUCIOTa, XUMHYECKHME CBOWCTBA, IOJyYECHHE,
npuMeHeHue. JlelicTBHEe XJopa W XJIOPOBOAOPOJA HA OpPraHU3M YEJIOBEKA.
Baxnenmme xjgopuapl W UX HaxoxaeHue B npuponae. Ilonsthe o
KHCJIOPOJICOJEPKAIIUX KUCTOTaX XJI0pa U UX COJISIX.

VVIA-rpynmnel. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTENCHU
okucienus. CTpoeHue u pU3nyeckre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U
cepbl. AJUIOTpONHbIE MOAU(DUKAIIMKM KUCIOpOAa U cepbl. XUMHUECKHUE CBOICTBa
cepbl (B3aMMOJICHICTBME C HEMETaUIaMH, METajUlaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBOAOpOA, CTpoeHUe, (U3HUECKHE U
XUMUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENbHBIE CBOMCTBA). OKCHIbBI
Cepbl KAaK NPEICTaBUTENIM KHCIOTHBIX OKCHUIOB. CepHHUCTas KHCIOTa U €€ COJM.
Cepnast kucioTa, (QU3MYECKHME U XUMHUYECKHME CBOMcTBa (oOmume Kak
MpeACcTaBUTeNs Kiacca KUCIOoT U crneuuduueckue). Conm CcepHOM KUCTOTHI.
XHUMHUECKHE PEAKIINH, JeKAIIUe B OCHOBE MPOMBILIIEHHOTO CIIOC00a MOIyYeHUs
CEepHOM KUCIOTHL. IIpencraBieHnss 0 XMMUYECKOM INPOU3BOACTBE U CBA3AHHBIX C
HuUM mnpodeccusix. [Ipumenenue cepHoit KUCIOTHI U cyibparoB. KauecTBeHHBIE
peakuuu Ha cyibQuT-, CyIbPua- U cyinbdaT-aHuOHbl. HaxoxxaeHue cepbl U ee
COCMHEHNN B Tmpupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIIIEW Cpelbl
COETMHEHUSIMHU Cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3/yXa), CIIOCOOBI €ro
IpeAOTBPAILICHUS.



OO6mast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTENIEHNU OKUCIICHUSI.

A3oT, pacnpocTpaHeHre B npupoje, GU3MYecKrue U XUMHUUYECKHE CBOMICTBA
(B3aMMOJEHCTBHE C METaJUIaMH, BOAOPOAOM, KuciopoaoMm). KpyroBopor azora B
npupose. AMMHAK, €ro (U3MYECKHE M XUMHYECKHE CBOWCTBA (OKHCIICHHE,
OCHOBHBIE CBOWMCTBAa BOJIHOIO pacTBOpa), MNPUMEHEHUE U TOJyYCHUE B
7a00paTopud U MPOMBINUICHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIN
MexaHu3M ero oOpazoBanus. Coid aMMOHHMS, UX (UBUYECKHE U XUMUUYECKHUE
CBOMCTBa (pa3lOKEHHUE U B3aUMOJECHUCTBUE CO IIEJI0YaMH), IPUMEHEHHE.
KauecTBennas peakumst Ha umoHbI amMmoHusA. Oxcuawel azora (I, I1I, III, IV, V).
A3zotucras Kucnora. A30THas KUCIIOTa, €€ MOJIy4eHue, PU3NYeCKre 1 XUMHUECKHUe
cBoMcTBa (0OIIME KAk TMPENCTaBUTENSl Kjlacca KHUCIOT U crenuduyueckue),
MpuMeHEeHUEe. XUMHUYECKUE PEaKIUH, JIeKalllue B OCHOBE IOJYyYEHHUS a30THOMN
KUCIIOTHl B MPOMBINIIEHHOCTH. HuTpaThl 1 HUTpUTHl. KauecTBeHHbIE peakluu Ha
HUTpaT- U HUTPUT-aHUOHBL. XUMHUYECKOE 3arpsA3HEHHUE OKpYKAroleh CpeJibl
COCIMHEHUAMM a30Ta (KUCIOTHBIE [OXKAW, 3arps3HEHHE BO31yXa, IOYBHI H
BOJIOEMOB).

®dochop, amwrorponHsie Moaubukanuu ¢ochopa (O0enpli W KpacHBIU
dbochop), puznueckre U XMMUYECKUE CBONCTBA (B3aMMOJICHCTBUE C METaIaMH,
KHUCJIOPOJIOM, TaJlor€HaMH1, KOHIIEHTPUPOBAHHBIMU a30THOM U CEpPHON KUCIOTaMu).
Oxkcuaer dochopa (III, V), dochoprnas kucimora, Pusnueckne M XHUMHYCCKHE
cBoiicTBa, monyuenue. Kauecrennas peakuusi Ha docdar-uonsl. [Ipeacrapnenus
o ragoreruaax gocdopa (111, V).

[lonsiTue O  MHMHEpaJdbHBIX  yAOOpeHMsIX. A30THblE, (OCPOpHEIE,
KOMITJIEKCHBIE yA00peHus. XUMHUYECKOE 3arpsi3HEHHE OKpYKAloleld Ccpembl
coeIMHEHUAMH a3oTa U docdopa.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYrnepon, amnorponnbie Moaudukanuu (rpadut, anmas, pysiepeH, rpades,
HAHOTPYOKH), ¢uU3MUECKMEe MW XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(B3aMMOICHCTBHE C METAJUIaMH, HEMETANIaMH, KOHIIEHTPUPOBAHHBIMUA a30THOU U
cepHoil kucinotamu). [lonsitue 06 ancopOunu. KpyroBopot yriepoaa B mpUpOJE.
Oxcunpl yriepona, nx Gu3NUecKrue U XUMUUECKHE CBOMCTBA, JICHCTBUE HA YKUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTrHYecKue mpoodiieMbl atMochepsl,
cBsi3aHHble ¢ okcuaoM yriepoma (IV). VYrompHas kuciora u ee Coiau, HUX
(du3myeckre U XMMHUYECKUE CBOMCTBA, MOJy4YeHHE M NpuMeHeHue. KapOoHaThl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakids Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35MICTBE.



[lepBoHayasibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriaepoja: yrieBoaopoisl (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH), ITaHOJ, [JIMLEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTIeBOAOPOJOB (YroJib, IPUPOIAHBIN
ra3, He)Th), NPOAYKTHl UX NEPEPAOOTKU, UX POJb B OBITY W IPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOrMUYECKH BaKHBIX OPraHMYECKHUX BEIECTBaX — )KHpax, Oenkax,
yIrIeBoAax — M MX POJIM B JKU3HM 4YEIOBEKAa. EJIMHCTBO OpPraHMYECKUX M
HEOPraHUYECKUX COETMHEHUN.

KpemHuii, ero ¢usmyeckne M XMMHYECKHME CBOWCTBA (B3aMMOJEHCTBUE C
METaJUIaMH, KUCJIIOPOJIOM, YIVIEPOAOM, raJIOr€HaMH), MOJIYyYEHUE U IPUMEHEHUE.
Ponb kpemHus B npupoje u texuuke. Oxcua kpemuus (IV), kpemHueBast Kucnora,
CWJIMKAThl: (DU3UYECKUE M XMMHUYECKUE CBOMCTBA, MOJIyYEHHE W NMPUMEHEHHE B
ObITY YW MNPOMBIIIJIEHHOCTH. Ba)KHEWIME CTPOUTENIbHBIE MAaTepuasbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOMN KU3HH.

bop. Ocobennoctu ctpoenus aroma. O0mue npeactaBiaeHuss 0 GU3MUECKUX
Y XMMHUYECKUX CBOWCTBaxX. bopHas kucmora.

OKCHEpUMEHTAIBHOE N3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHE C 00pa3liaMy MPUPOIHBIX XJIOPUJOB (IraJIOr€HUI0B);

MIPOBE/ICHUE OIBITOB, OTPAKAOIIMUX (U3UUECKUE U XUMHUYECKHE CBOMCTBA
raJJoreHOB U UX COCJIUHCHUM;

HW3YYEHUE CBOMCTB COJISTHOM KHUCJIOTHI;

NPOBEJCHUE KAUECTBEHHBIX PEaKlUi Ha XJIOPUI-, OpPOMUI- U MOJIUI-UOHBI U
HaO0JII0ICHUE MPU3HAKOB UX MPOTEKAHNUS;

O3HAKOMJIEHUE C 00pa3LaMu Cephl U €€ TPUPOAHBIX COCIUHEHNU;

HaOmoJleHue  mporecca  OOyrJMBaHUS — caxapa  NOJ  JIEWCTBHUEM
KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI;

M3Y4YEHUE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHON KUCIOTHI;

MIPOBE/ICHHE KA4YECTBEHHBIX pEeakUuid Ha CylbPua-, CylbPUT- U CyabQart-
MOHBI ¥ HaOMII0/IEHNE IPU3HAKOB UX MPOTEKaHUS;

O3HaKOMJIEHHE ¢ (QU3MYECKUMH CBOilcTBaMM a3oTa, ¢ochopa U UX
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX YAOOPEHMI];

MOJIydYeHHe, cOoOMpaHue, paclio3HaBaHUE WM HM3yYEHHE CBOWCTB aMMHAKa,
W3yYECHUE CBOMCTB COJIC aMMOHMS,

[IPOBEJICHNE KAYECTBEHHBIX PEAKUU{ Ha MOH aMMOHMS, HUTPUT-, HUTPAT- U
(docdaT-uoHBI U U3yUEHHE MPU3HAKOB UX MPOTEKAHUS;

M3Y4YCHHE B3aUMOJEHCTBHS KOHIIEHTPUPOBAHHON a30THOW KUCIIOTBI C MEIBIO,
CBOMCTB (hoC(HOPHON KHCIIOTHI U €€ COJICH;



03HAKOMJICHUE C MOJCISAMH KPHUCTAIUIMYSCKUX PEIIETOK ajiMasa, rpadura u
dymiepena, ¢ mpoIeccoM afcopOlUU PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHUBOTIA3a;

MoJIyuyeHHue, coOMpaHue, pacrno3HaBaHUE U U3YUYEHHUE CBOMCTB YIJIEKHUCIIOIO
rasa;

IPOBEJICHNE KAYeCTBEHHBIX PEAKIIMM Ha KapOOHAT- W CHUJIMKAT-UOHBI U
M3y4YE€HHE MPU3HAKOB UX MPOTEKAHUS;

M3YUYCHHE B3aUMHBIX NMPEBPAILICHUI KapOOHATOB U TMAPOKapOOHATOB;

O03HAKOMJICHHE ¢ O0Opa3laM IPUPOJHBIX KapOOHATOB M CHJIMKATOB, C
NPOAYKIMEN CUIIMKATHOW MPOMBIIICHHOCTH;

pElIeHUE PKCIEPUMEHTAIIBHBIX 33J1a4 110 TeMe « BakHelIne HeMeTaulbl U UX
COCIMHCHUS.

MeTauibl 1 UX COeAMHEHUS

O6mme cBoiictBa MetaoB. OOmas XapaKTepUCTHKA XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBaHUHU UX MOJ0XeHUs B [lepuoauueckoi cucreme
xumuueckux 35eMmeHToB 1. I. Menneneesa u ctpoenus atomoB. Mertaiisl A- u b-
rpynn. CTpoeHHe MNpPOCTBhIX BEIIECTB — METaUIOB. MeTtajuinueckas CBs3b U
MeTaJUTMYeCKasi KpUCTaINUecKas penreTka (MpUMHUTHBHAS KyOndyeckasi, 00bEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHasi IUIOTHOYIMAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOICTB
METAJUIOB OT CTPOCHHUS KPUCTALIOB. ODJIEKTPOXUMHYECKUN psa  HaNpSHKECHUM
MeTtaioB. OOIIMe XuMHUYeCKUue CBOMCTBA MeTallIoB. OOIIIHe CIIOCOOBI MOTYyUYCHHS
METaJVIOB, METAJUTYPrusl. DJNEKTPOJIN3 PACIUIaBOB U PaCTBOPOB COJIEN KAK OJHWH U3
croco0OB ToJlydeHUs: MeTauioB. [loHATHE O KOPPO3UMHM METAIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CraBel (CTallb, YyT'yH, JIOPATIOMHHHUH,
OpoH3a). [IpyuMeHeHre MEeTalIOB U CIUIABOB B OBITY W IMPOMBIIICHHOCTH.

Memannwvt A-epynn

[Ilenounsie MeTaibl: MoJiokeHUe B [lepuoandecko cucreMe XMMHUYECKHUX
sanemeHnToB JI. M. MeHaeneeBa, CTpoeHME UX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusznyecKkue U XMMUYECKHE CBOMCTBA (HA IpUMEpE HATPHSA M Kajus), MOJydeHHE.
Okcuzipl ¥ TUAPOKCUIBI HATpUs U Kanus. [[puMeHeHne MEeI0YHbIX METAIUIOB U UX
coeauHeHur. buonornueckast poyib HaTpUs U KAIHS.

[[lemoyHO3EeMENbHBIE METAJIbl MAarHudii W KaJdbIMi: MOJ0XEHHUE B
[Tepuomnueckont cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpoe. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
1 Kanplus. BaxHelue coelUHEHUs KalblUsl WU MarHus (OKCHUJ, THUIPOKCH],
COJI), CBOMCTBa, MpuUMeHeHHe. JKecTKOCTh BOJABI M CIHOCOOBI €€ YCTpaHCHHS.
KpyroBopot kaibliysi B IpUPOJIE.



AnromMuHu: nosioxeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, cTpoeHuEe aTtoma, HaxoxAcHUE B mpupoac. Pusnyeckue u
XUMHUYECKUE CBOMCTBA allfOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUJIA U THIPOKCHIA
amomuHus. [[puMeHeHne antOMUHNS U €ro CIJIABOB.

Memannot b-2pynn

OO0mast xapakTepucTHKa MeTauioB b-rpynm (mOOOYHBIX MOATPYMM):
nonoxenue B Ilepuomnueckon cucreme Xumuyeckux oaemeHtos . W
MeHieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJI€HUE «IpOBaJIay AIEKTPOHA HA
MpUMEPE CTPOEHUSI aTOMOB XpoMa, MeJir, cepedpa. BasieHTHBIE COCTOSIHHSI aTOMOB
d-371eMeHTOB, CTENMEHW OKHUCICHHS aTOMOB B COEJIMHEHHSIX. 3aBHUCUMOCTD
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUAPOKCHAOB METAJUIOB OT 3HAYCHUSA
CTEMEHU OKUCIICHMS DJIEMEHTA B COEJUHEHUM (HAa MpPUMEPE COCIUHEHHUI Xpoma).
IlepBoHayanbHbIE NPEACTABICHUS O KOMIUIEKCHBIX COCIUHEHUSX.

Menps u cepebpo: CTpoeHHEe aTOMOB, CTeleHUu okucieHus. OOiue KpaTkue
npeacTaBieHus O (U3UYECKMX W XUMHUYECKMX CBOMCTBaX IPOCTHIX BEILECTB
(B3aMMOEICTBHUE C KUCIOTAMHU-OKUCIUTENSIMU), 00 UX OKCHUJIaX, TUJIPOKCHUIIAX U
colsix, ux mpumeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHBIE peakiiiy Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHne aToMa, CTEeTIeHb OKUCIEHUS. XapaKTepUCTUKa (GU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHUE, aM(POTEpHbIE CBOMCTBA OKCHUJIA U TUPOKCHU/IA.
KauecTBeHHbIE peaKIuu HA KATUOHBI IMHKA.

XKene3zo: cTpoeHne aroma, CTENEHUW OKHCIEHHMS. HaxoXneHue B MpUpOJE.
du3nyYeCcKre U XUMMUYECKHUE CBOMCTBA XKeJie3a, MpUMeHeHre. buonoruueckas poib
xene3a. Okcupapl, ruapokcuasl u conu xkene3a (II) u sxenmeza (III), ux cocras,
CBOMCTBa M ToiiyuyeHue. KauecTBEHHbIE peaklMW Ha KaTUOHBI keneza (2+) u
xene3a (3+). UyryH u craib — cIuiaBbl kese3a. [I[pou3BoJICTBO UyTryHa M CTalH.
DKOJIOTHYECKHE TPOOIEMBI, CBA3aHHbBIE C METAJLTYPTrUYE€CKUMU MTPOU3BOICTBAMH.

DKCNIEPUMEHTAIBHOE U3YUEHNUE BEIIECTB U SABJICHUM:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJIEJIMPOBAHME METAJUINYECKON KPUCTATUIMYECKOU PEILIETKH;

M3YYCHHE B3aMMOJECHCTBUSA METAUIOB C BOJOHM, C pPACTBOpPAMH COJEU H
KHUCJIOT, UCCJEAOBaHUE MPOLIECCOB 3JIEKTpoJn3a pacTBopoB xiopuaa meau (II) u
MOJNIA Kausi, KOPPO3UU METAILIOB;

M3yYeHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJOB KaJbIlUsi W HATpUs C
BOJIOM, UX TUJPOKCUJIOB — C okcuaoM yriepoaa (IV) u kucnoramu;

M3Yy4YEHUE CBOIMCTB KapOOHATOB U TMAPOKAPOOHATOB KAJBIIHSI, )KECTKON BOJIBI;

U3YUYEHHUE TIPOLIECCOB IOIYYEHUS] THAPOKCUAOB XKEJIEe3a, X XUMHUYECKHX
CBOJICTB,;



M3y4YeHHE MPU3HAKOB MPOTEKaHUs KaUECTBEHHBIX PEaKIUi Ha MOHBI (MarHus,
KaJIbIIMS, ATFOMUHMS, ITMHKA, Jkene3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/ICHHE U ONMCAaHWE OKpAIMBAHUS IJIAMEHUM MOHAMU HATPHS, KaJIHs U
KaJbIus;

nccieoBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHA AITIOMHHMS, THIPOKCH]IA
xpoma (III) u rugpokcua MUHKA;

pEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1Mo TeMe «BaXHeWIlne MeTauibl U UX
COCIMHECHUS.

XuMHs M OKPYXKAKOLIAA cpeaa

BemectBa u Marepuanbl B NMOBCEIHEBHOW XW3HU 4YeEJIOBEKa. BaxkHeuue
BEILIECTBA U MaTepuajbl, 00JaCTH MX NMPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas moMonip Mpu XUMHUECKUX
0’KOTax U OTPABJICHUSAX.

Hogble maTepuanbl v TeXHOIOTUHA. [[pUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. XHMHUSI U 3J0pPOBbE. 3HAUYCHUE
M3y4aeMbIX XUMUYECKUX SJIEMEHTOB M MX COCIUHEHHU Mg (PYHKIIMOHUPOBAHUS
opranusma yesnoBeka. [IoHsaTre o 310poBoM 00pasze KU3HH.

XHUMHUYECKOE 3arps3HEeHUE OKPYIKAIOIIEH cpeibl. DKOJIOTHYeCKue MpoOIeMbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIE€poaa, a30Ta, CEPHI, TKEIbIX MeTALIOB. [IloHaTHE
o IIJIK. Ponp XuMHUM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

DKCIIEpUMEHTAIbHOEe M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMJICHHE C
obOpasznaMu MarepuajgoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIE MaTepUalIbl),
ONpPEAECICHUE KHUCIOTHOCTH TMPUPOAHBIX BOJ, MOJECIUPOBAHME MpoIecca
00pa3oBaHus KUCIOTHOTO A0S, U3yUEHHUE €r0 BO3ICHCTBUS HA MAaTEPUAIBI.

IToBTOpeHue U 00001IeHNEe 3HAHMHA OCHOBHBLIX pa3iejoB KypcoB 89
KJIaCCOB

[Tepuonnueckuii 3axkoH u Ilepuoguueckas cucteMa XUMAYECKUX DJIEMEHTOB B
CBETE MPEACTABIICHUN O CTPOCHUS aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XHMHUYECKHUX 3JIEMEHTOB U X COCAUHEHUN B MEPUOJAX U IPyIax.

CrtpoeHue BelecTBa B TBEPJIOM, JKUJIKOM U Ta3000pa3HOM COCTOSIHUH. Bujib
XUMHYECKON CBSA3U. 3aBUCUMOCTH CBOMCTB BEILIECTBA OT TUIA KPUCTALIMYECKOU
PELIETKN U BUJIa XUMUYECKOM CBSI3H.

Kimaccupukanys XUMHUYECKHUX peaKIuid 10 Pa3IMYHBIM  IIPU3HAKAM.
[Iporno3npoBanue BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX TMPEBPAIICHUM B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IIPEJICTABICHUN XHWMHUYECKONM KHUHETUKU W
TEPMOJVUHAMUKH.

XUMHUYECKHE peakuuu B pacTBopax. I maponus conen. Peakunn oxucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHHUHW M COJEH B CBETE MpPEACTaBICHUNU 00
ANEKTPOJIUTUYECKON  JUCCOLMAIIMM U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuusX.

Meswcnpeomemmnuie céasu

Peanuzanus MeXnpeIMETHBIX CBsSI3ed MpU U3YYEHUM XUMHUH B 9 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U MOHSATUM, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: sIBJIEHUE (IIPOLIECC), HAYYHBIA (aKT,
TUMoTe3a, TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCHU(UKAIMs, MePUOIUIHOCTD,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepHuabl.

®du3nka: BENIECTBO, TEJO, (PU3MYECKUE BEJIMYMUHBI, €AUHUIIBI HU3MEPECHMUS,
Macca, 00bEM, KOJIMYECTBO TEIIOTHI, ATOMBI U MOJIEKYJIbI, arPEeTaTHBIE COCTOSTHUE
BEIIECTBA, CTPOCHUE Ta30B, >KUJIKOCTEW W TBEPIbIX (KPUCTALIUYECKUX) T,
KpUCTaJUIMYECKasl PEeIeTKa, 3JEKTPOH, SApO aroma, MHpPOTOH, HEUTPOH, HOH,
HYKJIUJI, ©30TOMBI, KBAHTHI, PaIUOAKTUBHOCTD, ajib(a-, 0eTa- U raMma-u3ay4eHue,
ANEKTPUYECKUN 3apsi/l, MPOBOJHUKH, MOTYHIPOBOJIHUKH, TUIEKTPUKU, COTHEUHbBIN
CIEKTP, pa3yioKeHre Oe0oro cBeTa B CIEKT.

buosnorus: skocuctema, ouocdepa, poTocuHTE3, MpOIIECCHl OOMEHA BEIIECTB,
MUHEpAJIbHbIE YIOOpPEHUsI, MHUKPOAJIEMEHThI, MAaKpPO3JIEMEHThI, MHUTATEIbHbIC
BEILECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaTbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIIAEMbl€e, TOIUIMBO, BOJAHBIE PECYPCHI, IIJIAHETA 3eMJIS.

TexHonorus: CTPOUTENBbHBIE  TEXHOJIOTHH, CEIbCKOXO03SIICTBEHHBIC
TE€XHOJIOTUU, TEXHOJIOTUU AJIEKTPOHHON POMBIIIJIEHHOCTH, HAHOTEXHOJIOTUU.



IUIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI IIPOTPAMMBI 110 XMMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS (YTJIYBJIEHHBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pE3yJIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUsI JOCTUTAlOTCS B XOJie OOyYEeHHMs] XMMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbHOCTH 00pa30BaTEIbHON OpraHu3alii B COOTBETCTBUU C
TPAIUIMOHHBIMA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHITHIMA B OOIIECTBE NpPaBWIAMH M HOPMaMu TOBEACHUS U
CIIOCOOCTBYIOT TMpolleccaM CaMONO3HAHUS, CaMOpPAa3BUTHUS U  COLMAIU3AIMIU
o0yyJarommxcs.

JIugyHOCTHBIE ~ pE3ydbTaThl  OTpaXalOT  TOTOBHOCTh  OOyYarolmXxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM IIO3UTHUBHBIX LIEHHOCTHBIX OpPHUEHTALMH U
paclIMpeHre ONbITa AEATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJIEHUE LEHHOCTHOTO OTHOWIIEHUSI K OTE€YECTBEHHOMY KYJIbTYpPHOMY,
HAYYHOMY M HUCTOPUYECKOMY HACJIEAUI0, NOHMMAaHWE 3HAYCHUS XUMUYECKOU
HAyKU U TEXHOJOTUHU B JKU3HU COBPEMEHHOI'O OOIECTBa, B Pa3BUTUU SKOHOMHUKHU
Poccun u cBoero peruona;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHHE O COLHMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHWII B KOJUIEKTUBE, NPOSBICHUE KOMMYHUKAaTUBHOW KyJbTYpbl B
pa3HOOOpa3HON COBMECTHOM AESATEILHOCTH;

CTpEeMJICHHE K B3aMMOIIOHHUMAHUIO W B3aMMOIIOMOIIIH B TIPOIIecCce yIeOHOM U
BHEYUYEOHOU JCATEIBHOCTH;

TOTOBHOCTh OLICHMBATh CBOE NMOBEICHHE W NOCTYNKHA CBOUX TOBApHILEH C
MO3UIIUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEICTBUUN
MOCTYIIKOB;

3) popMUPOBAHUA LEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKON pEaKIunu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MMOHMMAaHHS CYITHOCTH HAYYHOU KAPTUHBI MUPA;

OCO3HAHMWE LIEHHOCTU HAay4YHOI'O ITO3HAHHUS U1l PA3BUTHUS KaXKJIOTO YEJIOBEKa
U MIPOM3BOAMUTENIbHBIX CHJI OOILIECTBA B IIEJIOM, POJIM U MECTa HAyKH «XUMUS» B
CUCTEME HAyYHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIIOTHYECKOU CPENOM;

MO3HaBaTelbHAsg MOTHUBAllUS W UWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M C€aMOOOpa30BaHMIO, K HCCIEAOBATEIIbCKOM



JESATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlpaBICHUS W YPOBHS JalbHEHILEro
o0yueHus;

4) BOCIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3J0pPOBBIH 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUN U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUsS] TMpaBuil O€30MacHOCTH TpU  OOpalleHuu C
XUMHYECKUMHU BEUIECTBAMH B YY€OHBIX U JKU3HEHHBIX CUTYAIIUAX;

5) TPyA0BOIr0 BOCIIMTAHUSA:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYJIOBOM AESTENBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKA U K MCCIE0BATENbCKON NEATETbHOCTH Kak
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOLIECTBE;

pa3BuUTHE UHTepeca K mpodeccusiM, CBA3aHHBIM C XHMHUEH, B TOM 4YHCIIE K
npodeccusiMm HayuyHOU chephl, 0CO3HAHKWE BO3MOKHOCTH CaMOpeau3alii B 3TOU
chepe;

6) 3K0JI0TUYeCKOTr0 BOCIIUTAHMSA:

OCO3HaHUE HEOOXOAMMOCTH OTHOILIEHUS K MPUPOIEC KaK UICTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKON KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOKHBIX IOCIEICTBHA IS
OKpYy’)XKarollled Cpelpl; OCO3HaHHE TIJIOOATBLHOTO XapakTepa 3KOJIOTUYECKUX
npoOyieM M MyTel MX penieHus; CroCOOHOCTh MPUMEHATh 3HAHUS, MOTy4YaeMble
MpU U3YUYEHUU XUMUH, JUIsl PEIICHMs 3a]lay, CBA3aHHBIX C OKPYXKalolel Ccpeoi;
AKTUBHOE HENPUATUE JEUCTBHM, NIPUHOCAIIMX BpEN OKPYKAKOLIEH CpPEXE;
OCO3HAHHUE CBOEH POJIM KaK I'paKJaHUHA U OTPEOUTEIN B YCIOBHUAX B3aUMOCBSI3H
NPUPOAHON, TEXHOJOTUYECKOW U COIMAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPaKTUYECKOHN AESITEIIbHOCTU HKOJIOTHYECKON HApPaBIE€HHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl O00y4YalOIIUXCs, OCBOUBIIUX MPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00111er0 00pa30BaHus, BKIIOUYAIOT:

YCBOCHHME MEXIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) TOHATUN, OTPAKAOITUX
MaTepUuaibHOEC €JAMHCTBO MHpAa M TMPOIECC IMO3HAHUSA (BEILIECTBO, CBOICTBO,
DHEPTrusd, SBJICHUE, HAY4YHBI (DaKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOpHS,
Ha0JII0/IeHNEe, U3MEPEHHE, NCCIIEI0BAHNE, SKCIIEPUMEHT U JPYTHeE);

OBJIaJICHUE YHUBEPCATBHBIMU YUYEOHBIMU JIEUCTBUAMH (ITO3HABATEIbHBIMU,
KOMMYHHKATUBHBIMH, PETYJIATUBHBIMU), BAXHBIMUA  JJISL MTOBBIILICHUS
(b ()EKTUBHOCTH OCBOCHHS COJIEpKaHHS ydyeOHOro mpenMera, (HOPMUPOBAHMS



KOMIIETEHIIMA, A  TaKXKe  IPOEKTHO-UCCIEIOBATENBCKON  JEATEIBHOCTH
o0y4Jaronmxcs B Kypce XuMuu;

CIIOCOOHOCTh MX MCIOJIb30BaTh B y4€OHOM, TTO3HABATEIBLHON M COIMAILHON
MPAKTUKE.

Ilo3naBaTeqbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBbie Jilornyeckue aeicTBUA:

YMEHHUS HWCIOIL30BaTh MPHEMBI JIOTHYECKOTO MBINIJICHUS TPH OCBOCHUU
3HAHWI: PACKPHIBATh CMBICI XUMUYECKUX TIOHATHH (BBIACIATh UX CYIIECTBEHHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIM3UPOBATh,
CpaBHUBaTh, 00001aTh, BBHIOUpPATh OCHOBAHUS JJI KJacCUPUKAIIUU U
CUCTEMATHU3AIMH XUMUYCCKUX BEIICCTB M XUMUYCCKUX PEAKIUii; YCTaHABIIUBAThH
MPUYUHHO-CJICICTBEHHBIC  CBSI3M  MEXAY OOBEKTaMH W3YYCHHS; CTPOWTH
JIOTUYECKHE pacCyXKJICeHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, II0 aHAJIOTHH);
npeayiaraTb KpUTEPUU M BBIABIIATH OOIHME 3aKOHOMEPHOCTU M MPOTHUBOPEYHS B
M3Y4aeMBbIX TMpOIeccax M SBJICHUSAX; MPOBOJUTH BHIBOJBI W 3aKIIOUCHUS; YMCHHUS
MPUMEHATh B MPOIECCE MO3HAHWS TMOHATHSA (TIPEIMETHBIE W METanpeIMETHHIC),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3yEeMbIe B XMMHUH, MTPEOOPa30BHIBATH
MOJICJIbHBIC TIPEJCTABICHUS] — XUMHUECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYECKasl
dbopMmya U ypaBHCHHE XHMHYECCKOW PEaKIUU — MPU PEIICHUH yUeOHBIX 3a1ad; C
Y4€TOM OTHUX MOJCIBHBIX TIPEICTAaBICHUN  XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHUE BEIIECTBA U XUMHUYECKUE PEAKIIHH.

Ba3oBble wucciaenoBarejbckue AedcTBUs (MeTOAbl HAYYHOI0 TMO3HAHMS
BeILEeCTB M sIBJICHUIT):

YMEHUS TMPUMEHSATH METOJbl HAyYHOTO TO3HAHUS BEIIECTB W SIBICHUW Ha
SMIIUPUYECKOM W TEOPETUYECKOM YpPOBHSAX B YueOHOM IO3HABAaTECIBHOM U
IIPOEKTHO-UCCIIEI0BATEIHLCKOM ICSITEIHHOCTH;

YMEHHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITEIILHO CTABUTh BOTIPOCHI; aHATM3UPOBATh (DAKTHI, BHISBIISITH
u GopMyIHpOBaTh MPOOJIEMY, ONPEASTATh Iedb M 3aJa4H, COOTBETCTBYIOIIHE
pelieHno mpobIeMbl; MpeajiaraTh ONMUCATEIbHYIO UM O0BSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBJISATh €€ TMPOBEPKY; YMEHHs TMPOBOJIUTH HM3MEPEHHUS HEOOXOIUMBIX
MapamMeTpoOB, BBIUKUCICHUS, MOJCIUPOBAHKUE, HAONIOACHUS W OKCIICPUMEHTHI
(peasibHBIE W MBICIICHHBIE), CaMOCTOSITEILHO TPOTHO3UPOBATH PE3YJIbTATHI,
dhopmypoBaTh 0000IIEHHUS] W BBIBOJABI MO pe3ysibTaTaM MPOBEJACHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTYET O MPOCIIAHHON paboTe;

Pabora ¢ nnopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IUUHBIX UCTOYHUKAX MH(POpMaruu (Hay4dHO-

MOMYJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepKaHWs, CIPaBOYHBIE IOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh MHPOPMAIIUIO U KPUTHUECKH OILICHUBATh €€
JOCTOBEPHOCTb W  HENPOTUBOPEUUBOCTb, OTOUPATh M  HHTEPIPETHPOBATH
uH(pOpMaIMIO, 3HAUMMYIO JJId pelieHus: y4eOHOM 3ajayd; yYMEHUS NPUMEHSTh
paznuyHble METOAbl U (POPMYJIHpPOBATH 3aMpPOChl MPU IOUCKE U OTOOpE
uHpopMaluy, HEOOXOTUMOW MJisi BBIOJHEHUS Y4YeOHBIX 3ajay; HCIOJIb30BaTh
MH(POPMAIIMOHHO KOMMYHHKATHBHbIE TEXHOJOIMM M pa3IUYHblE IOUCKOBBIE
CUCTEMBI; CAMOCTOSITEILHO BBIOUPATh ONTUMAJIbHYI (OPMY MPEACTABICHHUS
uHpopmanuu (cxemsbl, Ipa@uKd, OUarpaMMbl, TaOJHIbI, PUCYHKH U Jpyrue
(bopMbI); YMEHHSI HCIOIb30BaTh HAYYHBIN SI3BbIK B KaueCTBE CPEJCTBa PalbOTHI C
XUMHUYECKON MH(OpMaIMel; NpUMEHATb MEXIpeaIMeTHble (¢pu3znyeckue WU
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJBI, (HOpPMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaIJIATHOCTH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:

1) ymenus oOmieHust (MMCbMEHHOM U YCTHOM KOMMYHUKAITUH):

MPEACTABIATh NOJYYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM AESITEIBHOCTU B
YCTHBIX M TMHCBMEHHBIX TEKCTaxX; IyOJWYHO BBICTYNATh C Tpe3eHTaluei
pE3yIbTAaTOB BBIMIOJIHEHUS] XUMHUYECKOTO JKCIEpUMEHTa (MCCleI0BaTeNbCKON
71a00paTOPHOI MM MPAKTUYECKON pabOThl, yUeOHOr0 MPOEKTa); B XO/A€ AUAJIOTA U
(M) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO 0OCYXAaeMOM TeMe U BBICKa3bIBATh UJIEH,
(GbopMyIIMpPOBaTh CBOU MPEJIOKEHHUS OTHOCUTEIBHO BBIIOJIHEHUS MPEASIOKEHHOM
3a/1a4u.

2) ymeHus1 y4eOHOTO COTpyAHUYECTBA (FPYIIOBasi KOMMYHHUKAIUA):

y4acTBOBaTh B TPYIIOBBIX (popmax pabOThI: MIAHUPOBATH OPraHU3ALHUIO
COBMECTHOI paboThl, ONpENEIsTh CBOK pOJib, PACHPENCNSITh 3aJaud MEXIY
YJIeHaMH TPYNIBI, BBIIOJHATH CBOIO YacTb paOOThl, KOOPAMHUPOBATH CBOU
JCHCTBUS C JECUCTBUSMHU JPYTUX WIEHOB KOMAHJbI, ONPEIEISITh KPUTEPUHU IO
OLICHKE KauyecTBa BBIMIOJHEHHOW pPalOTHI; peliath BO3HUKAIOIIKME MpoOJIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIJIACOBaHMS MO3UIUH, ydacTBOBaTh B
oOcyx/neHnr, OOMEHE MHEHHUSMH, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YieOHbIE qeiCTBUSA

OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JCHCTBUSMU
BKJIIOYAET PAa3BUTHUE CAMOOPTaHU3AIUU, CAMOKOHTPOJSI, CAMOKOPPEKIIMU, B TOM
YHUCIIE:



yMEHHs peliaTh yuyeOHble M MCCIEIOBATENbCKUE 3a/ayd: CAMOCTOSTEIbHO
BBIOMpATH CIIOCO0 pelleHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh Haubonee NOAXOAAIIMA C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB), TUIAHUPOBATH CBOIO pabOTy MPHU PEIICHUU YUEOHOU UIN
UCCJENOBATENbCKOM  3aJa4d; HA  OCHOBE  IIOJYYEHHBIX  pE3yJbTaTOB
dbopmynupoBaTh 0000IIEHNUS M BBIBOJBI, MMPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE
MPOLIECCOB; AHAJIU3UPOBATH  PE3YyJbTaThl: COOTHOCUTH CBOUM JEHUCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTATAMH, OCYIIECTBIATH CAMOKOHTPOJIb JIE€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynabTaTbl OCBOEHUSI MPOrpaMMbl MO XUMHH OCHOBHOTO
oOmiero oOpa3oBaHUsl Ha YIIIyOJIGHHOM YPOBHE MMEIOT 00IIee COep’KaTeIbHOe
AIpO C TPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY
co0Ol, YTO TO3BOJISET PEATM30BHIBATH YINIYOJICHHOE M3yYEHHE KaK B paMKax
OTACIBHBIX KJIACCOB, TAaK W B paMKax peaau3aldd WHIUBUIYaJIbHBIX
o0pa30oBaTeIbHBIX TPACKTOPUN, B TOM YHCJIC UCIOJIB3Ys CETEBOE B3aMMOJICHCTBHEC
opranu3anuu. Ilo 3aBepiieHHM peanu3alid IPorpaMMbl yTIyOJICHHOTO YPOBHS
oOyyJaromuecsi CMOTYT JIeTaJlbHee OCBOWTH MaTepual, OBIAJACTh PACIIMPEHHBIM
KpYyroM MOHSTUN U METOJIOB, PelIaTh 3a/1aun 00Jie€ BLICOKOTO YPOBHS CI0KHOCTH.

[IpenMeTHble pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIONIUMUCS HAayUYHBIX
3HaHUW, YMEHUH M CHOCO0OB JACHCTBHMM, cHenUubUUECKUX I TPEeIMETHOMN
obnmactu «XUMHS», OCHOBHI HAy4YHOTO MBINUICHUS, BHUIBI JEATCIBHOCTH IIO
MOJYYEHUI0 HOBOTO 3HAHUS, €ro HWHTEpIpeTaluu, mpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U PEATbHBIX IKU3HEHHBIX YCIOBUSX;
00ecreynBalOT BO3MOXKHOCTh YCIIEITHOTO OOYyYEeHHsS Ha CIEAYIOIEM YpPOBHE
oOpa3zoBaHUs.

K xonmy oOyuenus 6 &8 kuaacce y obOydgatomierocs OyayT chHOpMHUPOBAHBI
CJIEIyIONME TPEAMETHbIE PE3yJNbTaThl HW3YYEHUS XUMHUU Ha YriayOJeHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHSTHH: aToM, MOJIEKYJa,
XUMUYECKUN B3JIEMEHT, METajul, HEMETajll, aJulIOTPOIHs, NIPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEUIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBas JOJds XUMHUYECKOTO DJJEMEHTa B COCJAMHEHHH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCUJI, KUCIIOTa, OCHOBAHUE,
coiib, aM(OTEepHbIN OKcHI, aM(OTEPHBI THUAPOKCHI, XUMHUYECKas PpEaKIus,



KJIacCCU(UKALUS PEaKUil: peakui COCIUHEHUs, PeaKIIUU Pa3JIOKEHUs, PeaKIiu
3aMELICHUs], peaklMM OOMEHa, 3K30- U HSHAOTEPMHUUYECKHUE PEaKLUH; TEIJIOBON
3hdexT peakiuu; sSAPO aroMa, JIEKTPOHHBIM €O aroma, aToMHas OpOUTab,
paguyc artoMa, XMMHAYECKas CBA3b, MOJIIPHAS W HEMOJSAPHAs KOBAJIEHTHas CBS3b,
MOHHAas CBfA3b, WOH, KaTHOH, AaHWOH, pacTBOp, MaccoBass JOJsi BEIIECTBA
(mpolleHTHas KOHLEHTpalus) B pacTBOpPE, MOJSpHAs KOHLEHTpalus BELIeCTBa B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHHUS, OKUCIUTEIN U
BOCCTaHOBUTEIH, OKHCJICHHE 51 BOCCTAaHOBJICHHE, OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU, METOJ] 3JIEKTPOHHOTr0 OanaHca;

WUIIOCTPUPOBAaTh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHX IOHATHH WU
MIPUMEHSITh 3TU NOHATHA MPU ONMCAHUM BEILECTB U UX MPEBPALLICHU;

UCII0JIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIEHUS (POpMYJ BEILECTB
Y YPABHEHUUN XUMUYECKUX PEAKIINM;

OIPE/ETATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApPHBIX COEAMHEHUSX,
CTENEHb OKUCIEHUS DSJEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAIIEHKHOCTD
BEILECTB K ONPEICICHHOMY KJIACCy COEIUHEHUH MO (opMyiaM, BUAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COECINHEHHUSAX;

pacKppIBaTh CMBICH 3aKOHOB COXPAHEHUS MacChl BELIECTB, ITOCTOSHCTBA
cocraBa, [lepuomuueckoro 3axkona [[. 1. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHUH, 3aKOHAa ABOTAPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOJIAX
[IO3HAHUSA, B TOM YHUCJIE DSKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJIAxX
UCCJIEI0BAHNS BEIIECTB U N3YUYEHUSI XUMUYECKUX PEaKIUi;

NEMOHCTPUPOBATh IMOHUMAHHE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT HX I0J0KeHUS B [leprnoanyeckoi cucreme:

ONHKCHIBATHh W XapaKTepu3zoBaTh TabmuuHyro ¢opmy I[lepuoanueckoit
CUCTEMBl XMMHUYECKUX AJIEMEHTOB: pa3iudarh MOHATUS «IIaBHas noarpynna (A-
rpynna)» u «nobounas noarpynmna (b-rpynmna)», «manble N€pUOIbD U «OOJIbIINE
MIEPUOABDY;

COOTHOCUTH 0003HaUYeHMsI, KOTOpble UMeroTcst B Tabnuue «llepuonnueckas
cucrtemMa xumudeckux oduieMeHtoB J[. WM. MeHnneneeBa», € UYHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
a1ipa, 00IIee YUCIIO ANEKTPOHOB U PACHPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

OOBSCHATHh CBSI3b TIOJIOKCHHMS »djeMeHTa B Ilepuomuyeckoil cucreme ¢
pacupenesneHueM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, IOAYPOBHSIM U
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

KJIACCU(HUIIMPOBATh XHMHYECKHE BJIEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMHUYECKUE PEAKINH (IT0 YHCIYy M COCTAaBY YUaCTBYIOIIMX B PEAKL[MU BELIECTB, 110
TerioBoMy hdexry);



XapaKkTepu3oBaTh (OMUCHIBATh) (U3MYECKHE U XHUMHYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEHIECTB: KUCIOPOAa, BOAOPOAA, BOABI, OOIINE XUMUYECKHE
CBOMCTBA OKCHOB, KHCJIOT, OCHOBAaHUI W COJIEH, TEHETUYECKYIO CBSI3b MEXIY
HUMU, TIOATBEPXKIAs MPUMEpPaMU MOJEKYJSIPHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XUMUYECKHUX PEaKIIU;

ONMKCHIBATH POJIb KUCJIOPO/A, BOJOPOAA M BOJBI B MPUPOJIHBIX Ipolieccax, B
KUBBIX OpPTaHW3Max, MX MPUMEHECHHE B PA3IUYHBIX OTPACIAX MPOMBIILICHHOCTH,
BO3MO>KHOE HCIIOIH30BAaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
COCTaBa M CTPOEHHUSA, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpPAIICHUN B
Pa3TUYHBIX YCIIOBUSAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTa B COSTUHEHUH,
MacCOBYIO JIOJIF0 XMMHMYECKOr0 3JIeMEHTa Mo (opMyJie COCIMHEHHs, HaXOAUTh
npocTeiyto GopMyTy BemecTBa M0 MaCCOBBIM WIJIM MOJIBHBIM JOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBOpeE, MPOBOIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON pPEeaKIny;

NPUMEHSATh OCHOBHBIE OMNEpaIlMy MBICIUTEILHON NESITeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTeMAaTU3AINI0, KIIaCCU(PUKAIUIO, BHISBICHHE
MPUYUHHO-CIICICTBEHHBIX CBSI3¢d — U1 W3Y4YEHUS CBOWCTB BEIIECTB W
XUMHUYECKUX PEaKINid, €CTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS — HAOJI0IEHNE,
U3MEpEHre, MOJEITUPOBAHUE, SKCIEPUMEHT (pEalbHBIA W MBICICHHBIN) — JUIS
OCBOEHUS YU4EOHOTO COJIEpIKaAHUS;

pacKpbiBaTh  CYIIHOCTh IPOILIECCOB  OKHUCICHHWS H  BOCCTAHOBJICHHS,
COCTaBJIAITh YPaBHEHHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
(MeTo10M 3JIEKTPOHHOTO OalaHca);

YCTaHABJIMBATh CBS3UW MEXKIYy pealbHO HAOII0JaeMbIMH XUMHYECKUMU
SIBJICHUSIMH M TIPOIIECCAMHU, TTPOUCXOJISINIUMHA B MAaKpO- U MHUKPOMHPE, OOBICHSTH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHHUSIMU
JIpyruxX y4eOHBIX MPEIMETOB;

coOmogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
UCIIONb30BAaHUU XHMHUYECKOM TOCyIbl W OO0OpYyIOBaHHs, a Takke IpaBHia
oOpamieHusi ¢ BEMIECTBAMU B COOTBETCTBUM C WHCTPYKIUSAMH BBITIOJIHCHUS
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYEHHIO W COOMPAHUIO
ra3oo0pa3HbIX BeIlIeCTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAcCOBOM  JIOJIEM  PACTBOPEHHOI'O  BEIIECTBA, PELICHUIO
AKCIIEPUMEHTANLHBIX 3a7a4 1o TemMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCJIMHECHUI;



JEMOHCTPUPOBATh  BIIAJICHUE OCHOBAMH XHUMHYECKOM  TPaMOTHOCTH,
BKJIIOYAIOIIEH YMeHHsI 6€30MacHOro oOpalleHus C BEIIECTBAMU, HCIIOJIb3yEMbIMU
B TIOBCETHEBHOM KU3HM, a TAKKE 3HAHUE MIPABUJI MOBEACHUS B LIESAX COCPEKEHUSI
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoHmy oOydenuss ¢ 9 knacce y oOydaromierocss OyayT copMHUpoOBaHbI
CIIEMyIONIME TIPEAMETHBIC PE3yJNbTaThl HW3YYCHUS XUMHUH Ha YriayOJeHHBIM
YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUNA: XUMUYECKUN JJIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHUOH, AaHWOH, »JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peaKkiusi, TEIUIOBON 3(PPeKT peakinuu, MoJib, MOJISPHBIN
00BbEM, pacTBOp;

BJIEKTPOJIUTBI, HEIJICKTPOIUTHI, JJICKTPOIUTAYECKAsS TUCCOLHUALNSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 COoJieid, oOpaTUMble M HEOOpaTUMbIE PEaAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHME U BOCCTAHOBJICHUE, DJIEKTPOJU3, aJIOTpomnus, amMpOTEpPHOCTD,
XUMUYECKasi CBsI3b (KOBaJICHTHAs, MOHHAS, METAJJIMYECKas), MEKMOJEKYJIIPHbIE
B3aMMOJICHCTBUSL (BOAOpPOAHAs CBA3b, CWibl Ban-nep-Baanbca), KOMIUIEKCHbBIE
COCJIMHEHHUS, KPUCTAIUTMYECKUE pEeIIeTKU (MPUMUTHUBHAs KyOudeckas, o0BEMHO-
LIEHTPUPOBAaHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOuueckas,
reKcaroHajgbHasl TJIOTHOYIAKOBAaHHAsS), KOPPO3UsS METAUIOB, CILUIABBI, CKOPOCTh
XUMHYECKOW PEaKLUM, KaTajlnu3, XUMUYECKOE PAaBHOBECHUE, JIIEMEHTBI XUMUUECKOU
TEPMOJMHAMUKHN KaK OJHOM U3 TEOPETUYECKUX OCHOB XxumuH; [1/1K;

WJUTIOCTPUPOBATh  B3aWMMOCBSI3b  OCHOBHBIX XUMHYECKMX TIOHATHUH W
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

MCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (DOpMYI BEIIECTB
Y YPaBHEHUW XMMHYECKUX PEAKIIHIl;

ONpPEAEHsATh BAJICHTHOCTh W CTEIEHb OKUCICHUS XMMHUYECKHX 3JIEMEHTOB B
COEIMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAICKHOCTh BEHIECTB K ONPEACICHHOMY
KJIACCYy COEIMHEHUH 1O (opmysiaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOW, METaJUIMYeCKOW) B HEOPraHWYECKUX COCJAMHEHMSX, 3apsji HOHA IO
XUMUYECKOW (opMyIie, XapakTep cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUNIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MenngeneeBa wu
JNEMOHCTPUPOBATH €r0 MIOHUMAHHUE:

OMUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogmyeckoit
CUCTEMBl XUMHYECKHMX JJIEMEHTOB: pa3jiMdyaTh MOHATUA «A-rpymma» u «b-
TpyIIay, «Majble IEPUOIb» U «OOJbIINE TEPUOIBIY;



OOBSCHATH CBSI3b TIOJIOKCHHS »djeMeHTa B Ilepuoauyeckoil cucTteme ¢
pacnpeieieHueM BJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, IOAYPOBHAM H
OpOUTAJIIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

BBIJICJIATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HX
COeIMHEHUN (KUCIIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
OKCHJIOB W THJPOKCHJOB) B Ipejeaax MaJIbIX MEPHOJI0B U TJABHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB,;

PaCKpbIBaTh CMBICII TEOPHUH JIEKTPOJIUTHUECKON TUCCOLMAINH, 3aKOoHa ['ecca
U €ro CJIEIACTBUM, 3aKOHA JCUCTBYIOIIMX MAcC, 3aKOHOMEPHOCTEH HM3MEHECHUS
CKOPOCTH XMMHUYECKOW pEaKUHMH, HaMpaBICHUS CMEIICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIacCU(UIIMPOBATh XWMHYECKUE JJIEMEHThl, HEOPraHUYECKuEe BEIIECTBa,
XUMUYECKHUE peakiuu (10 YUCIy U COCTaBY YYaCTBYIOUIUMX B PEAKIMU BEMIECTB, [0
TerioBoMy 3(¢deKTy, Mo arperaTHOMy COCTOSIHHUIO PEareHTOB, 0 HU3MEHEHHIO
CTEMEHEeW OKMCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYacCTHIO
KaTaJin3aropa);

XapaKkTepu3oBaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCAMHEHMH, MOJATBEPXKAasi 3TO ONHUCAHUE
MpUMEPaAaMHU  MOJIEKYJIIPHBIX U HOHHBIX  yPaBHEHUW  COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUM;

COCTaBJISITh YPABHEHMUS: DJIEKTPOIUTUYECKON TUCCOLUUALIMN KUCIIOT, IET0YEn
U Ccojiel; TIOJIHBIE W COKpAIlleHHbIE ypaBHEHHS peakIuii HOHHOTO OOMEHa;
peaKkuuii, MOATBEPKAAOIMINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXIY
BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

pPacKpbIBaThb CYIIHOCTb MPOLIECCOB TUAPOJHA3a COJIEM MOCPEACTBOM
COCTaBJICHUS KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPAaBHEHUH peakiuil, CyIIHOCTb
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO 0anaHca ATUX PEAKIIUIA;

MPEACKA3bIBATh XapaKTep CPe/lbl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (PU3MUECKHE U XHUMHYECKHE CBOMCTBA
MPOCTBIX BEIIECTB (KUCIOPO, 030H, rpaduT, aMas, KpeMHuH, 6op, a3oT, hocdop,
cepa, XJIOp, HaTpUM, Kajauid, MarHuii, KajablHUi, alIFOMUHUM, JKEJIE€30, MEAb, IIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX
pacTBOpPoOB (aMMHaK, XJOPOBOJOPO, CE€poBOJOpoA, okcuabl yriaepoaa (II, IV),
kpemuust (I1V), azora (I, II, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
cepHucTas, cepHas, a3oTHasi, ¢ochopHas, yrojbHas, KPEMHHUEBasi KHCIOTHI,
OKCUJIbI U ruapokcuabl MetaiioB [A—ITA-rpynn, amomunus, meau (1), nuHKa,
xenesa (11 u 111));



MOSICHATh COCTaB, OTAENBHBIE CIIOCOOBI IMOJIyYEHHS W CBOMCTBA CIIOKHBIX
BEHIECTB (KUCIOPOACOIEpKAIIUE KUCIOTHI XJIOpa, a30THUCTast, OOpHAsi, YKCyCHas
KHCJIOTBI U MX coiid, ramorenu sl kpemuust (IV) u docdopa (III u V), okcug u
ruapokcu xpoma (I1I), nepmanranar kanus;

OIUCHIBATh POJIb BAXKHEHUIINX M3ydaeMbIX BEIIECTB B MPUPOJHBIX Ipoleccax,
BJIMSTHUE HA )KMBBIE OPraHU3Mbl, IPUMEHEHUE B PA3TUYHBIX OTPACISAX SKOHOMUKH,
MCITIOJIb30BaHUE JJI CO3[IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTUI;

MPOBOANTH PEAKIMHU, MOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB pa3iMYHbIX
BEIIECTB, PACIIO3HABATH OIBITHBIM IyTEM COJEpKalliecsi B BOAHBIX PacTBOPax
WOHBI: XJIOpHI-, OpoMHA-, HOAUI-, cyiab(dar-, docdar-, kapOoHAT-, CHIMKAT-,
CynbGuT-, Cynbua-, HUTPAT- W HUTPHUT-UOHBI, THUAPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI, MarHusi, Kajabllys, AIIOMUAHMUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BXKHEUIIIUX M3y4aeMbIX BELIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHYECKOW KHHETUKH U
TEPMOIUHAMUKHY;

BBIYKCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3J€MEHTa Mo (opMyse COEAMHEHHUS, MACCOBYIO
JOJI0 BEIIeCTBa B pPAacTBOPE, MOJBHYIO [OJI0 XHMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIecTBa B PacTBOpPE, HAXOAUTH
npocTeninyo (popmMylly BEIECTBa 0 MACCOBBIM UM MOJBHBIM JIOJSIM 3JIEMEHTOB,
MPOBOANUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMA C YYETOM HEJIOCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOTO BbIXOJA MPOAYKTA, 3HAUYEHHUS TEIIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmogaTh  mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  IpH
HCIIOJIb30BAHUM XUMHUYECKOM TOCyabl M OOOpyJOBaHUS, a TakKKe IpaBuiia
oOpallleHus] ¢ BEIIeCTBAaMU B COOTBETCTBUU C MHCTPYKIMSIMH BbIIOTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYEHHIO W COOMPAHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMUaka M YIIEKHUCIOro Tras3a) U PEILICHUIO
AKCIIEPUMEHTAJBHBIX 33/Ja4 [0 TeMaM Kypca, MPEACTaBIATh pPE3yJIbTaThl
dKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEIbCTB, TPa(UKOB, TAOIUIl U BHISBIIATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIC OIEpAIlMM MBICIUTEIBHON NEATENBHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTEMATHU3allMI0, BBISBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBSA3E€H) MPU U3YYEHUU CBOWCTB BEIECTB M XMMHYECKUX PEaKIIH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMU METOJaMU MO3HaHUA (HAONI0ACHUE, U3MEPEHHE,
MO/ICJIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIA U MBICIICHHBIN );



NpUMEHATh  MpaBuja  Oe30macHOTO  OoOpalieHuss ¢ BellecTBaMH,
UCMOJb3yEMBIMU B IIOBCEJHEBHOM KU3HHM, IIpaBWia TIOBEIACHHUS B LEJAX
cOepekeHus: 370pOBbS W OKPYXKAIOIIEH NpPUPOJHOM Cpeiabl, NMOHUMAaTh Bpex
(omacHOCTh) BO3JIEWCTBHS HA JKUBBIE OPraHU3Mbl ONPENEICHHBIX BEIIECTB,
NOSICHATh Ha MpUMepax CIocoObl YMEHBILICHHUS U MPEeIOTBPALIECHUS UX BPEIHOTO
BO3/EMCTBYSI, 3HAUEHUE KUPOB, OEJIKOB, YIIIEBOJOB JUUIsl OPraHU3Ma YEJIOBEKa;

MCII0JIb30BaTh MOJIyYEHHbIE MpEACTaBIeHUs O cdepax mpodeccrHoHaIbHOMI
NESTENbHOCTH, CBSI3aHHBIX C HAYKOH U COBPEMEHHBIMH TEXHOJIOTHSIMHU, KAK OCHOBY
i 1poeccuoHabHOM OpHEeHTAalMKu W JIi OCO3HAHHOTIO BhIOOpA XUMHUHU Kak
npoQUIbHOIO MpeaMeTa MpH MPOJOHKEHUH OOyUeHHUsT Ha YpPOBHE CPEIHETrO
oO1iero oOpazoBaHusi;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIEIOBATENBCKON NESITEIbHOCTH
XUMHYECKON W XUMHUKO-3KOJOTHYECKOW HANpaBICHHOCTH, HPUOOPECTH OIbIT
IPOBEACHUSI YUEOHBIX UCCIIEIOBAaHUM B YCIOBHSIX 00pa30BaTENIbHBIX OpraHU3aluii,
a TaKXe opraHu3auuii (HEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHus AETEH.



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
Koan4gecTBO 4acoB
Ne HaunMmenoBanue pas3ienoB DJIeKTpOHHbIe (LM (ppOBbIE)
KonTpoabHbie IIpakTnueckue
n/n U TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHavaiabHbIe XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acTh
bu6moreka [{OK.
€CTECTBO3HAHUS U
1.1 DAKTHIECKO 8 2 https://lesson.edu.ru/04/08
P https://content.edsoo.ru/lab/subject/4/
NeATEILHOCTH YeI0BeKa
bu6mmoreka [{OK.
BemiecTBa u XuMH4ueCcKue
1.2 U 22 1 https://lesson.edu.ru/04/08
peaxi https://content.edsoo.ru/lab/subject/4/
Hroro no pazgeny 30
Pa3nen 2. BaxkHeiiune npeacTaBuTe 1M HEOPraHMYECKUX BeLeCTB
Boznyx. [Tonarue o razax. bubnmorexa LOK.
2.1 Kueopor. OKCHIL 14 1 https://lesson.edu.ru/04/08
poxn. bl https://content.edsoo.ru/lab/subject/4/
bu6mmorexa [{OK.
Bonopox. ITonsarue o
2.2 Kan(f)TaI)[( T COMSX 6 1 https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4/
Bopa. PactBopsl. [lonsiTue bubmorexa LIOK.
2.3 06 OCHOBAMILX 13 1 https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4/
2.4 OCHOBHBIE KJ1aCcChl 13 1 1 bubmuoreka [{OK.

HCOPTaHUYCCKUX

https://lesson.edu.ru/04/08




COECIUHEHUN https://content.edsoo.ru/lab/subject/4/

Hroro no pazgeny 46

Pasnen 3. [lepuoanueckuii 3axon u [lepuoauueckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaesieeBa. CTpoeHune aToMOB.
Xumnueckas cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE pe€aKkIuu

Ilepuoanueckuii 3aK0H 1

[lepuonnueckas cucrema bu6mmoreka [JOK.
3.1 XHMHYECKUX dJIEMEHTOB /J[. 13 https://lesson.edu.ru/04/08
U. MenneneeBa. CtpoeHue https://content.edsoo.ru/lab/subject/4/
aroMma
XumMu4uecKkas CBA3b.
bu6mmoreka [JOK.
OKHCIUTEIBHO-
3.2 BOCCTAHOBITCLHEL 13 1 https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4/
peakuuu
Hroro no pazneny 26
bu6mmoreka [JOK.
PesepBHOE Bpems 0 https:/lesson.edu.ru/04/08

https://content.edsoo.ru/lab/subject/4/

OBIIEE KOJIMYECTBO YACOB

[10 ITPOIT'PAMME 102 3 6




9 KUIIACC

KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM JIeKTPOHHBIe (HH(POBHIE)
Kontpoasnbie | IlpakTuyeckue
n/n NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. BemecTBo 1 XuMHuyecKasi peakius
bu6mmoreka [{OK.
11 [ToBTOpEeHMe U yriayOneHue 3HaHUK O 5 https://lesson.edu.ru/04/08
' BEILIECTBE https://content.edsoo.ru/lab/subject/4
L
bubmnoreka LIOK.
12 OCHOBHBIE 3aKOHOMEPHOCTH 12 1 https://lesson.edu.ru/04/08
' MPOTEKAHUS XUMHUYECKUX PEAKIU https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka I{OK.
13 DNIEKTPOIUTHYECKAS JUCCOLIMALIHS. 12 1 ) https://lesson.edu.ru/04/08
' XUMHYECKUE PEAKIIUU B paCTBOPAX https://content.edsoo.ru/lab/subject/4
[
Hroro no pazgeny 29
Pa3nen 2. HemeTa/uibl ¥ UX COeTUHEHUSI
bu6mmorexa IJOK.
21 OO6m1ast XxapaKTepUCTUKA XUMHUECKUX 6 1 https://lesson.edu.ru/04/08
' anemeHTOB VIIA-rpynmnsl. ["agorenst https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka LJOK.
OO1mas XxapakTepuCTUKa XUMHUIECKIX hitos.//1 duru/04/
. pS: . .
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 8 Ups://lesson.cdu.nu/04/08

COCINMHCHUA

https://content.edsoo.ru/lab/subject/4
/




O61ua;1 XAPaAKTCPUCTHKA XUMHUYCCKUX

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

2.3 aneMeHToB VA-rpynmsl. A30T, pocdop 10 )
https://content.edsoo.ru/lab/subject/4
U UX COEeIUHEHUS /
bu6mmorexa IOK.
OO6m1ast XapaKTepUCTUKA XUMHUECKUX
https://lesson.edu.ru/04/08
2.4 aneMeHToB [VA-rpynmnsl. Yriepoa u 11 .
. https://content.edsoo.ru/lab/subject/4
KpEMHUU, UX coeuHeHus. bop /
Hroro no paszneny 35
Pa3zgen 3. MeTaJJIbI M MX CO€IHUHEHUS
bu6mmoreka [{OK.
o https://lesson.edu.ru/04/08
3.1 OO011e cBOIiCTBA METAJIJIOB 8 )
https://content.edsoo.ru/lab/subject/4
/
bubmnoreka LIOK.
o https://lesson.edu.ru/04/08
3.2 Baxueiiniie MeTaibl 1 UX COETUHEHUS 20 )
https://content.edsoo.ru/lab/subject/4
/
Hroro no pazgeny 28
Pa3nen 4. Xumus u okpy:xaoumas cpeaa
bu6mmoreka [{OK.
BemniecTBa 1 maTepuansl B KU3HU
o https://lesson.edu.ru/04/08
4.1 yenoBeka. OCHOBBI DKOJIOTHYECKOH 5 .
https://content.edsoo.ru/lab/subject/4
IPaMOTHOCTH /
Hroro no pasneny 5
Pasznea 5. O0o01menye 3HAHUH
5.1 [ToBTOpeHue u 006001IeHNE 3HAHUIA 5 bubnmnoreka [{OK.




OCHOBHBIX pa3/esioB KypcoB 8—9

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4

KJIaCCOB /

Hroro no pazgeny 5
bu6mmorexa IJOK.
https://lesson.edu.ru/04/08

PesepBHOE Bpems 0 .
https://content.edsoo.ru/lab/subject/4
/

OBILIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME




IHOYPOYHOE IINIAHUPOBAHUE

8 KJIACC
Koaun4yecTBo 4acoB
Ne JIeKTPOHHBIEe HM(POBbIE
Tema ypoka Kontpoasnbie | IlpakTudeckue
n/n Bceero o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
IIpenmer xumuu. Pons XuMuu B :KU3HU bubmamnoreka IIOK.
1 yenoBeka. [lonaTue o0 ucropun 1 https://lesson.edu.ru/04/08
BO3HMKHOBEHUSA U PA3BUTHS XUMUU. https://content.edsoo.ru/lab/subject/4
XuMusl B CUCTEME HayK L
bu6mmoreka LHOK.
Tena u BemecTBa. PU3NUECKUE U
. https://lesson.edu.ru/04/08
2 XHMHYECKHUE CBOMCTBA BEIIECTB. 1 )
https://content.edsoo.ru/lab/subject/4
duznYecKue 1 XUMUUYECKHE SBICHUS /
bubmnoreka LIOK.
[loHsITHE O TEOPETUUECKUX METOAX
https://lesson.edu.ru/04/08
3 MO3HaHUS B €CTECTBEHHBIX HayKaXx. 1 .
. https://content.edsoo.ru/lab/subject/4
VcTOYHUKY XUMHYECKON HHPOpMAIIH /
[IpeacraBieHus: 0 HAYYHOM [MO3HAHUM HA
IMIIMPUIECKOM YPOBHE: HAOIOICHUE,
bu6mmoreka [{OK.
U3MEpPEHUE, IKCTIEPUMEHT,
https://lesson.edu.ru/04/08
4 MozaenupoBanue. [lonstue o merogax 1 .
https://content.edsoo.ru/lab/subject/4
paboThl ¢ XUMHUYECKUMHU BEIIECTBAMM. /
O6opyaoBaHue MIKOJIbHOW XUMUYECKOMN B
naboparopuu
[Tpaktuyeckas padora Ne 1 o Teme bubnnoreka [{OK.
5 "ITpaBuia paboTsl B 1a00opaTopuu U 1 1 https:/lesson.edu.ru/04/08

npUEMBI 00paleHUs ¢ Ja00PATOPHBIM
obopynoBanuem"

https://content.edsoo.ru/lab/subject/4
/




bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

6 Yucreie BelllecTBa U CMECU ]
https://content.edsoo.ru/lab/subject/4
/
bu6mmorexa IOK.
o https://lesson.edu.ru/04/08
7 Crioco0bl pazfeneHus: cmecei )
https://content.edsoo.ru/lab/subject/4
/
[Tpaktuyeckas padora Ne 2 o Teme bubmotera [OK.
" o https://lesson.edu.ru/04/08
8 Paznenenue cmeceit (Ha mpuMepe OYUCTKH .
N " https://content.edsoo.ru/lab/subject/4
MOBAPEHHOM COJIH) /
bu6mmoreka [{OK.
9 ATOMBI 1 MOJIEKYJIbl. XUMHUYECKUE https://lesson.edu.ru/04/08
DJIEMEHTHI https://content.edsoo.ru/lab/subject/4
/
I bubmnoreka LIOK.
pOCTBIE U CII0KHBIE BellecTBa. BemlecTra
https://lesson.edu.ru/04/08
10 MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO .
https://content.edsoo.ru/lab/subject/4
CTPOECHUSA /
bu6mmoreka [{OK.
1 Xumnueckast popmyna. BaneHTHOCTD https://lesson.edu.ru/04/08
aTOMOB XUMHUYECKHUX DJICMEHTOB https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka [{OK.
https://lesson.edu.ru/04/08
12 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB )
https://content.edsoo.ru/lab/subject/4
/
13 OrnpenenieHre BAJICHTHOCTH aTOMOB I10 bu6mmoreka [HOK.

dbopMyiaM OMHAPHBIX COCTUHEHHIA

https://lesson.edu.ru/04/08




https://content.edsoo.ru/lab/subject/4
/

OrHOCUTENbHAA aTOMHAs Macca.

bu6mmoreka [HOK.
https://lesson.edu.ru/04/08

14
OTHOcHTENbHAsA MOJIEKYJISIpHAs: Macca https://content.edsoo.ru/lab/subject/4
/
BrraucieHuss OTHOCUTEILHOM bubmuoreka [{OK.
15 MOJIEKYJIIPHOM MAcCChl BEIIECTB, MOJIIPHOM https://lesson.edu.ru/04/08
MAacCChl, MACChI BEIIECTB U KOJIMYECTBA https://content.edsoo.ru/lab/subject/4
BEIIIECTBA /
bu6mmoreka [{OK.
16 MaccoBas 10J11 XUMHYECKOTO 2JIEMEHTA B https://lesson.edu.ru/04/08
COCIMHCHUH https://content.edsoo.ru/lab/subject/4
/
bubmnoreka LIOK.
17 Beruucnenus MaccoBoil JOIH XUMHUYSCKOTO https://lesson.edu.ru/04/08
aJieMeHTa 1o (hopmyiie CoeTMHEHUS https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka [{OK.
13 Haxoxnaenue npocreiinien opMyIibt https://lesson.edu.ru/04/08
BEIIECTBA MO MACCOBBIM JIOJISIM 3JIEMEHTOB https://content.edsoo.ru/lab/subject/4
/
. bu6mmoreka [{OK.
Brraucnenus npocreiieii hopMyIisl
https://lesson.edu.ru/04/08
19 BEIISCTBA [0 MACCOBBIM HMJIM MOJILHBIM .
https://content.edsoo.ru/lab/subject/4
JIOJISIM DJICMECHTOB /
20 KonunuectBo BemecTBa. Mob bu6mmoreka [HOK.

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




[

BzauMocBs3b KOJIMYECTBA, MAaCChbl U YHCJia

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

21
CTPYKTYPHBIX €JUHUL] BEIIECTBA https://content.edsoo.ru/lab/subject/4
/
bubmnoreka LIOK.
2 MoISIpHAs MacCa CMECH BEIIECTR https://lesson.edu.ru/04/08
p https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka [{OK.
3 MonbHasa 1011 XUMHYECKOTO YJICMEHTA B https://lesson.edu.ru/04/08
COCIMHECHUH https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka I{OK.
24 Haxoxnaenue mpocreiinien opMyIibt https://lesson.edu.ru/04/08
BEIIECTBA 110 MOJIbHBIM OOJISIM 3JIEMEHTOB https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka LHOK.
75 XUMHUYECKHUE ABJIECHUSI. XUMUYECKAS https://lesson.edu.ru/04/08
peakuus u e€ MpU3HAKU https://content.edsoo.ru/lab/subject/4
[
bubmuoreka [{OK.
3aKOH COXpaHEHUs1 MacChl BEUIECTB.
https://lesson.edu.ru/04/08
26 ATOMHO-MoJEeKyIgpHas Teopust. Ku3Hb u .
https://content.edsoo.ru/lab/subject/4
nesareabHOCcTh M. B. JIomoHOCOBa /
bubmnoreka LIOK.
7 XuMuyeckue ypaBHeHUs. THUrbl https://lesson.edu.ru/04/08

XUMHUYCCKUX peaKm/HZ

https://content.edsoo.ru/lab/subject/4
/




PacuéTtnl Mo XuMHU4YeCKUM YPaBHCHUAM

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

28 KOJIMYECTBA U MAaCCHI UCXOTHBIX BEIIECTB )
https://content.edsoo.ru/lab/subject/4
WM NPOAYKTOB pEeaKuu /
Brruncnenus 1o ypaBHEHUsIM XUMUYECKOU
bu6mmoreka LHOK.
peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
https://lesson.edu.ru/04/08
29 WU3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe )
https://content.edsoo.ru/lab/subject/4
pEareHTOB WX MPOIYKTOB PEAKIIHH. /
0O00011eHNe U CUCTEMATU3ALINS 3HAHUI -
bu6mmorexa IJOK.
30 KonTponbnas pabota Ne 1 o reme https://lesson.edu.ru/04/08
"BemecTtBa 1 XuMHUYECKHE peakuu' https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka [HOK.
https://lesson.edu.ru/04/08
31 Bosnyx — cmecs razos. [lonsarue o razax. )
https://content.edsoo.ru/lab/subject/4
/
bubmnoreka LIOK.
" R ps: .edu.
32 3akoH ABoraapo. MoispHbIli 00bEM ra3oB https://lesson.edu.ru/04/08 )
https://content.edsoo.ru/lab/subject/4
/
. Bbu6mmorexa IOK.
Brranciaenus 00€Ma, KOJIHYECTBA
https://lesson.edu.ru/04/08
33 BEIIIECTBA raza Mo U3BECTHOMY €r0 )
. https://content.edsoo.ru/lab/subject/4
KOJINYECTBY BEUIECTBA, 00BEMY /
bu6mmoreka [{OK.
OTtHOcHUTEeNbHAS INIOTHOCTD
o https://lesson.edu.ru/04/08
34 ra3zoB.BrIunciieHns OTHOCUTEILHOMI

IIJIOTHOCTH Ira30B

https://content.edsoo.ru/lab/subject/4
/




OrnpeneneHrie OTHOCUTEIbHOM
MOJIEKYJISPHON MacChl ra3000pa3HOTO

bu6mmoreka IOK.
https://lesson.edu.ru/04/08

35
BENIECTBA [0 N3BECTHON OTHOCUTEIHLHOM https://content.edsoo.ru/lab/subject/4
IUIOTHOCTH i
. bu6mmoreka [{OK.
Brruucnenust OTHOCUTENBHOMN
N N https://lesson.edu.ru/04/08
36 MOJIEKYJIIPHOM MacChI ra3a 1o U3BECTHOM .
. https://content.edsoo.ru/lab/subject/4
OTHOCHUTEIIbHOM TJIOTHOCTH /
OO0BEMHBIE OTHOIICHUS Ta30B MpU bu6mmoreka I{OK.
37 XUMUYECKUX peakUuusax. Beraucienus https://lesson.edu.ru/04/08
00BEMOB ra3oB N0 YPaBHEHUIO https://content.edsoo.ru/lab/subject/4
XMMHUYECKON peaKinu L
bu6mmoreka LHOK.
13 Kucnopon — snemMeHT u npocroe https://lesson.edu.ru/04/08
BENIECTBO https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
39 CnocoObl MoTy4YeHus: KUCJIOPo/ia B https://lesson.edu.ru/04/08
71a00paTOpUU M MPOMBIIUICHHOCTH https://content.edsoo.ru/lab/subject/4
[
[Tpaktrueckas padota Ne 3 o Teme bubmorexa [IOK.
" https://lesson.edu.ru/04/08
40 [Tomyuenue u cobupanue KuCIopoaa, )
o https://content.edsoo.ru/lab/subject/4
M3YUYEHHE €TI0 CBOMCTB /
bu6mmorexa LHOK.
41 KpyroBopoT KICIOpOa B IIPHPOJIE https://lesson.edu.ru/04/08
24 P p pHp https://content.edsoo.ru/lab/subject/4
[
42 O30H — ayuoTponHas MoaupUKalus bubnnoreka [{OK.




KHCJIOpOAa

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4

[

TemtoBoit 3(h(PeKT XUMUIECKON PEeaKITHH,
TEPMOXUMHYECKUE YPABHEHHUS, DK30- U

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

43 SHIOTEPMHUYECKHE PEeaKIIUH. TOILINBO. )
p P https://content.edsoo.ru/lab/subject/4
Hcnonb3oBaHue yriis 1 METaHa B Ka4eCTBE /
TOIUIMBA. 3arpsA3HEHHE BO3IyXa. B
Breruncnenus no ypaBHEHUSIM XUMHYECKOM
N but6mmoreka I{OK.
PEaKIuu: KOJIMYEeCTBA BEIIECTBA, 00bEMA,
44 MAaCCBI 10 U3BECTHOMY KOJIHUYECTBY hitps:/lesson.edu.ru/04/08
. Y https://content.edsoo.ru/lab/subject/4
BEILIECTBA, 00BbEMY, MaCCe PEareHTOB Uin /
MPOAYKTOB PEaKIU1 )
bu6mmorexa IOK.
Bopopoa — sneMeHT u mpocToe BEMIECTBO.
45 CII0COBH! IOy eI BOIOPONA B https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4
1ab0paTOPUN U TTPOMBIIIIICHHOCTH /
bubnuoreka IHOK.
[Tpaktuyeckas padora Ne 4 o Teme 1
46 "Tlosyuenue 1 coGMpanue BOIOPOIA https://lesson.edu.ru/04/08
¢ n ’ https://content.edsoo.ru/lab/subject/4
M3Y4YEHUE €ro CBOMCTB /
bu6mmoreka [{OK.
47 Hcnonb3oBanne BOAOPOJA B KAUECTBE https://lesson.edu.ru/04/08
TOIJIMBA https://content.edsoo.ru/lab/subject/4
/
bubmuoreka [{OK.
43 ITouste o xucnorax u coiasx. Cocras https://lesson.edu.ru/04/08

KHUCJIOT U COJIEU

https://content.edsoo.ru/lab/subject/4
/




Brruuciaenus o0néMa, KOJIMYECTBA

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

49 BEILIECTBA ra3a o U3BECTHOMY €Ir0 )
Y . https://content.edsoo.ru/lab/subject/4
KOJIMYECTBY BEIECTBA HIIK 00BEMY /
Brruucnenust 008MOB ra3oB 10
YPaBHEHUIO XUMUYECKOU PEAKIUU. Eub OK
Brruncnenus no ypaBHEHUSIM XUMUYECKOU hH H;I;)TeKa Lcll ./04/08
. ttps://lesson.edu.ru
50 €aKI[UH: KOJNIECTBA BEIIECTBA, 00BEMA, .
peakt https://content.edsoo.ru/lab/subject/4
MACCBI 10 U3BECTHOMY KOJIHUYECTBY /
BEIIECTBA, 00BbEMY, Macce PEareHTOB UiTn -
MPOAYKTOB PEAKIUU
. Bbu6mmorexa IOK.
dusnueckue cpoiicTBa Boasl. Bona B httos./ dur/04/08
ttps://lesson.edu.ru
51 npupojie. AHalIn3 U CHHTE3 — METO/IbI )
PHp https://content.edsoo.ru/lab/subject/4
M3YUYEHHS COCTaBa BOJIbI /
bu6mmoreka LHOK.
5) XuMuueckne cBoiictsa Boasl. Cocras https://lesson.edu.ru/04/08
OCHOBaHUU https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka [{OK.
https://lesson.edu.ru/04/08
>3 PacTopet. PacTBopnMocTs BeIIeCTB B BOAE https://content.edsoo.ru/lab/subject/4
/
bubmnoreka LIOK.
Hacreimennsle 1 HeHACHIIIIEHHEIE, httos./ duru/04/08
ttps: . .
>4 KOHUCHTPMPOBAHHKIE H PasOaBICHHEIC httzz'//ceosri‘?errllte e:ilsr(:lo ru/lab/subject/4
pacTBOpEI / ] ] ]
55 CriocoObI BEIpaKCHHS KOHIIEHTPAITUH bubmuoreka [{OK.

pacTBOpPOB: MacCOBaA AOJIA paCTBOpéHHOFO

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




BCUICCTBA, MOJIAApHAsA KOHUOCHTpAIUA

I~

[TpakTrueckast padota Ne 5 o reme
"[IpuroToBieHNE pacTBOPOB C
onpeaeseHHON MacCOBOM J10J1eH

bu6mmorexa IJOK.
https://lesson.edu.ru/04/08

56 . ]
pactBopé€HHOTO BemecTBa. [ [purorosienne https://content.edsoo.ru/lab/subject/4
pPacTBOPOB C ONPECAEHHON MOJIIPHOM i
KOHLIEHTpaluen pacTBOPEHHOIO BelecTna"

bubmnoreka LIOK.

57 Brrunciienus ¢ ucrnoabp30BaHUEM TOHSATHS https://lesson.edu.ru/04/08

«MaccoBast IO BEIECTBA B PaCTBOPE» https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka LHOK.

Brerunciienus ¢ HCOIb30BaHUEM TTOHATHS

.. https://lesson.edu.ru/04/08
58 «MOJISIpHAsk KOHLIEHTpaLUs pacTBOPEHHOIO .

https://content.edsoo.ru/lab/subject/4

BEILIECTBA» /

Ponb pacTBOpOB B MPUPOJIE U KU3HU bubnuorexa [{OK.

59 yesoBeka. KpyroBopot BOJIbI B IPUPOJIE. https://lesson.edu.ru/04/08
3arpsi3HeHUE MPUPOAHBIX BOJ. OxpaHa u https://content.edsoo.ru/lab/subject/4
OYMCTKA IPUPOAHBIX BOJ. [

bu6mmoreka I{OK.
Brruucienus ¢ ucnoib30BaHUEM TpadUKOB
.. https://lesson.edu.ru/04/08
60 pPacTBOPUMOCTH ISl paCYETOB .
https://content.edsoo.ru/lab/subject/4
PacTBOPUMOCTH BEILIECTB /
bu6mmorexa LHOK.

61 Beraucnenus ¢ HCIIOIb30BaHUEM TTOHSTHUS https://lesson.edu.ru/04/08

«MaccoBasi J0JIs1 BEIECTBA B pACTBOPE» https://content.edsoo.ru/lab/subject/4
[
62 Brruucnenus ¢ HCIOIb30BaHUEM TTOHATHUS bubmuoreka [{OK.

«MOJISIpHAsA KOHIICHTPAI A paCTBopéHHOFO

https://lesson.edu.ru/04/08




BE€IICCTBa»

https://content.edsoo.ru/lab/subject/4
/

Oxcuppl: cocTaB, KilaccupuKanus,

bu6mmoreka [HOK.
https://lesson.edu.ru/04/08

63
TPUBHAAIBHBIC HA3BAHUS https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
64 Ilony4yenue u XMUMUYECKUE CBOMCTBA https://lesson.edu.ru/04/08
OKCHJI0OB https://content.edsoo.ru/lab/subject/4
[
Bbu6mmorexa IOK.
65 [TonsiTHE O TUIPOKCUAAX — OCHOBAHMSX U https://lesson.edu.ru/04/08
KHCJIOPOACOAEPKAIIKNX KUCIOTaX https://content.edsoo.ru/lab/subject/4
L
bu6mmoreka LHOK.
DuU3nYECKUE U XUMUYECKUE CBOMCTBA https://lesson.edu.ru/04/08
66 .
kucioT. [lomydenne kucnor https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
N https://lesson.edu.ru/04/08
67 Kn alusi OCHOBAHUM
acenuican https://content.edsoo.ru/lab/subject/4
L
bubmnoreka LIOK.
68 I[&noun, X CBOKMCTBA U CITIOCOOBI https://lesson.edu.ru/04/08
MIOJTy4YEeHUS https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
69 HepactBopuMmble OCHOBaHHUs, UX CBOMCTBA https://lesson.edu.ru/04/08

M CIIOCOOBI TTOTy9IeHUS

https://content.edsoo.ru/lab/subject/4
/




[TonsiTe 06 aMmpOTEPHBIX THAPOKCHIAX:

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

70 XMMHYECKHE CBOMCTBA U MOJIyYEHHUE. .

. . https://content.edsoo.ru/lab/subject/4
[IpuMeHeHre Ba)KHEUILINX OCHOBAHUI /
Conu: coctaB, KiaccuuKaIus, bubmuoreka [{OK.

71 TpUBHAJIbHbIE Ha3BaHMs. Dusndeckue u https:/lesson.edu.ru/04/08
XMMHYECKHE cBOMCTBA cotied. [Tomyuenue https://content.edsoo.ru/lab/subject/4
conei i

bubmnoreka LIOK.

7 I'eneTnueckas cBsI3b MEXKIy KilaccaMu https://lesson.edu.ru/04/08

HEOPTaHWYECKUX COECTMHEHMI https://content.edsoo.ru/lab/subject/4
[
[TpakTtrueckas padota Ne 6. Pemenue bu6mmoreka [{OK.

7 3KCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME https://lesson.edu.ru/04/08
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX https://content.edsoo.ru/lab/subject/4
COCIUHECHUIDY /

Brruucnenus no ypaBHEHUsM XUMHUYECKOU
R bubmuoreka [{OK.
peaKIuu: KOJIMYecTBa BelecTBa, 00bEMa,
https://lesson.edu.ru/04/08
74 Macchl 10 U3BECTHOMY KOJIMYECTBY )
.. https://content.edsoo.ru/lab/subject/4
BellecTBa, 00bEMY, Macce peareHTOB WK /
MIPOJIyKTOB Peakluu B
Boeruucnenus maccel NpOAyKTa peakivu 1Mo
. bu6mmorexa LHOK.
M3BECTHOM Macce OJHOTO M3 UCXOIHBIX
https://lesson.edu.ru/04/08
75 BEILIECTB, B35TOTO B BUJIE PacTBOPA, )
. https://content.edsoo.ru/lab/subject/4
COJZIEpKAIIET0 ONPEAEIEHHYI0 MAaCCOBYIO /
JIOJIFO paCTBOPEHHOTO BELIECTBA B
76 KonTtponbnas pabora Ne 4 mo teme bubnuoreka [{OK.

"OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
COETMHEHUI"

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




[

HepBLIe ITOIIBITKHU KHaCCI/I(I)I/IKaI_[I/II/I

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

77 XAMUYECKHUX 3JIEeMEHTOB. [loHsTHE O .
https://content.edsoo.ru/lab/subject/4
TPYIIaxX CXOJHBIX 3JIEMEHTOB )
bubmnoreka LIOK.
73 DJIEMEHTHI, KOTOPBIE 00Pa3yIoT https://lesson.edu.ru/04/08
aM(doTepHbIe OKCHUJIBI ¥ THUIPOKCHUIBI https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
79 [Tepuoauueckuii 3akoH. OTKpbITHE https://lesson.edu.ru/04/08
Ilepunonnueckoro 3akoHa https://content.edsoo.ru/lab/subject/4
[
KopoTtkonepuoaHas U JTMHHONIEPUOTHAS bubnmoreka [{OK.
20 ¢dopmel [leproauueckoii cucTemMsl https://lesson.edu.ru/04/08
xumudeckux djaemenToB .. Menaeneena. https://content.edsoo.ru/lab/subject/4
[Tepro/pI ¥ TPYIIIBI i
bubmnoreka LIOK.
21 OCHOBHBIE CBEJICHUSI O CTPOCHUH aTOMOB. https://lesson.edu.ru/04/08
CocraB aTOMHBIX s€p https://content.edsoo.ru/lab/subject/4
[
bu6mmorexa IJOK.
%) N3oTOMnBI Kak pa3HOBUIHOCTH aTOMOB https://lesson.edu.ru/04/08
XUMHYECKOTO JIEMEHTA https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
pS: . .
83 OJEeKTPOHBI. DIEKTPOHHAsE OpOUTAIIb hitps:/iesson.cdu.ru04/08

https://content.edsoo.ru/lab/subject/4
/




OHepreTuyeckue ypoBHU U IOyPOBHU

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

84

aToma; s-, p-, d-opoburanu https://content.edsoo.ru/lab/subject/4
[
bu6mmorexa IOK.

DIIeKTPOHHBIC KOHPUTYpALIUU U
https://lesson.edu.ru/04/08

85 3EKTPOHHO-Tpadudeckue GopmMyJibl .

https://content.edsoo.ru/lab/subject/4

aTOMOB /

CrpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubnnoreka [{OK.

26 nepBbiX 20 XUMHUYECKHUX AJIEMEHTOB https://lesson.edu.ru/04/08
[Tepuoaunueckoit cucremst [1.1. https://content.edsoo.ru/lab/subject/4
Menpeneesa [
3aKOHOMEPHOCTH U3MEHEHHUSI painyca bubnuoteka [{OK.

87 aTOMOB XMMHYCCKHX 3JICMCHTOB, https://lesson.edu.ru/04/08
METAJUTMYECKUX U HEMETAIIIMYECKUX https://content.edsoo.ru/lab/subject/4
CBOMCTB M0 TpyNam 1 nepuojam [

N N bu6mmoreka [{OK.
H3meHeHne CBONCTB COSAUMHEHMI
https://lesson.edu.ru/04/08
88 XUMUYECKUX AJIIEMEHTOB B MEPUOJAX U )
https://content.edsoo.ru/lab/subject/4
rpyrmnmax /
XapaKkTepucTuka XMMHUYECKOTO 3JIEMEHTA
o ero noJjiokeHuto B [lepuoanyueckoit
bu6mmoreka [{OK.
cuctreme JI.1. MenneneeBa. 3HaueHue
https://lesson.edu.ru/04/08
89 [lepuoanueckoro 3aKoHa u )
. https://content.edsoo.ru/lab/subject/4
[lepuonnueckoi CUCTEMBbI XUMHUYECKUX /
3JIEMEHTOB JJIsl Pa3BUTHUSI HAYKU U i
MPaKTUKHU
90 DIIEKTPOOTPULIATETEHOCTh XUMHUYECKUX bubnmoreka [{OK.

9JICMCHTOB

https://lesson.edu.ru/04/08




https://content.edsoo.ru/lab/subject/4
/

91

KopanenTtHas noJjisipHas CBA3b

bu6mmoreka [HOK.
https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4
/

92

KoBanenTHas HCIMOJIsIpHAA CBA3b

bu6mmoreka [{OK.

https://lesson.edu.ru/04/08

https://content.edsoo.ru/lab/subject/4
/

93

HNounag cBa3p

Bbu6mmorexa IOK.
https://lesson.edu.ru/04/08

https://content.edsoo.ru/lab/subject/4
/

94

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIbI
BEIIIECTB

bu6mmoreka LHOK.

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4

/

95

Kpucrannnueckue u amop¢HbIe BelecTBa

bu6mmoreka [{OK.

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4

[

96

Tuner KpUCTAJUIMICCKUX peI_HéTOK Hu ux
XapaKTCPUCTHKHU

bubmnoreka LIOK.
https://lesson.edu.ru/04/08

https://content.edsoo.ru/lab/subject/4
/

97

[TprunHBl MHOTOOOpA3Us BEIICCTB,
3aBUCUMOCTH CBOICTB BEILECTB OT COCTABa
U CTPOCHHUS

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

https://content.edsoo.ru/lab/subject/4
/




Crenenn okuciaeHus. OKUCIUTENLHO-
BOCCTAaHOBUTCIIBHBIC PEAKINH.

bu6mmoreka IOK.
https://lesson.edu.ru/04/08

98 1
XHUMHUYECKHE 3IeMEHTHI — OKHUCIUTEIN U https://content.edsoo.ru/lab/subject/4
BOCCTAaHOBHTEIIH [
. bu6mmoreka [{OK.
CocraBiieHUE ypaBHEHUN OKUCIUTEIBHO-
o https://lesson.edu.ru/04/08
99 BOCCTAHOBHUTEJBHBIX PEAKIINil, METO 1 )
https://content.edsoo.ru/lab/subject/4
AIIEKTPOHHOTO OanaHca /
Breruncnenus no ypaBHEHUSIM XUMHYECKOM
) N but6mmoreka I{OK.
PEaKIuu: KOJIMYEeCTBA BEIIECTBA, 00bEMA,
https://lesson.edu.ru/04/08
100 MAacchl IO U3BECTHOMY KOJIMYECTBY 1 .
. https://content.edsoo.ru/lab/subject/4
BEILIECTBA, 00BbEMY, MaCCe PEareHTOB Uin /
MPOAYKTOB PEaKIU1 )
bu6mmorexa IOK.
101 KonTtponbnas pabora Ne 5 mo teme | https://lesson.edu.ru/04/08
"Ctpoenune atroma. XUMHUYECKas CBsI3b" https://content.edsoo.ru/lab/subject/4
/
Brruncienus npocteieid MoJeKyJISIpHOU bubnuoteka [{OK.
102 (dbopMyIIbI BEIeCTBA MO U3BECTHBIM 1 https://lesson.edu.ru/04/08
MAacCOBBIM JI0JIIM diieMeHTOB. O0001IeHIE https://content.edsoo.ru/lab/subject/4
Y cucTeMaTu3alus 3HaHui /
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




9 KUIIACC

KoanuecTBO 4acos

Ne JIeKTPOHHBIEe IM(POBbIE
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoTbI
bu6mmoreka [{OK.
https://lesson.edu.ru/04/08
1 CrpoeHue aToMOB 1 .
https://content.edsoo.ru/lab/subject/4
/
ITocnenoBaTenLHOCTE 3aITOJTHEHUS
. bu6mmoreka LHOK.
3JICKTPOHHBIX OPOUTAICH aTOMOB MaJIbIX
https://lesson.edu.ru/04/08
2 nepruo1oB. OCOOEHHOCTH 3aNIOJTHEHHUS 1 )
. https://content.edsoo.ru/lab/subject/4
AJIEKTPOHHBIX OPOUTAIICH aTOMOB /
OOJIBIITUX TTEPUOIOB -
bu6mmoreka [{OK.

3 CreleHp OKHUCIEHNS U BAJIEHTHOCTb. 1 https://lesson.edu.ru/04/08

Bunbel xXuMHuaeckoil cBsI3u https://content.edsoo.ru/lab/subject/4
/
OOMEeHHBIN U TOHOPHO-aKIIENTOPHBIA bu6mmoreka I{OK.

4 MEXaHU3M 00pa30BaHUs KOBAJICHTHOU 1 https://lesson.edu.ru/04/08
CBA3U. MexXMOIIeKyIsIpHbIC https://content.edsoo.ru/lab/subject/4
B3aUMOJICUCTBUS /

THIIBI KPUCTAIUNIMYECKUX PELIETOK,
0COOEHHOCTH CTPOCHUS bubnnoreka [{OK.

5 KPUCTAIUIMYECKUX PEIIETOK. 1 https://lesson.edu.ru/04/08
3aBHUCHUMOCTB CBOMCTB BEII[ECTBA OT THUIIA https://content.edsoo.ru/lab/subject/4
KPUCTAJUIMYECKOM PEIETKH U BUJIA i
XHUMHYECKOH CBSI3HU

6 Knaccudukanmsi XuMHUYECKUX peaKIiii 1 bu6mmoreka [{OK.




110 Pa3JIMYHBIM ITPpHU3HAKAM

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4

[

DHepreTrka XMUMHYECKUX PEaKIUH.

bubmnoreka LIOK.
https://lesson.edu.ru/04/08

! TennoBoi 3 PeKT XMMUIECKON peaKIuu https://content.edsoo.ru/lab/subject/4
i
bu6mmoreka [{OK.
] 3akon ['ecca ¥ €ro CleCTBHS https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4
/
Brruncnenust no TepMOXUMUYECKOMY
YPABHEHUIO PEAKIMU: TEIIOBOTO bubnnoreka [{OK.
9 3¢ dexTa XMMUIECKOI peaKIuu 1o https://lesson.edu.ru/04/08
KOJINYECTBY BEIIECTBA, MAaCcCe WU https://content.edsoo.ru/lab/subject/4
00BEMY MTpOpearupoBaBILEro WIH L
00pa30BaBIIETOCS BEIIECTBA
bubmnoreka LIOK.
10 [ToHsiTHE O CKOPOCTH XMMHUYECKOM https://lesson.edu.ru/04/08
peakuuu. 3aKOH IEHCTBYIOIIMX Macc https://content.edsoo.ru/lab/subject/4
[
Bbu6mmorexa IOK.
1 OHeprus aktuBauuu. [lonsatue o https://lesson.edu.ru/04/08
karanuze. epmenTsl. UTHrHOUTOPBI. https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka [{OK.
12 @DaxTOpBl, BIUAIOIIKAE HA CKOPOCTh https://lesson.edu.ru/04/08

XUMHUYECKON peaKiuu

https://content.edsoo.ru/lab/subject/4
/




ITonsaTHE O XUMHYECKOM PaBHOBCCHH,

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

13 .

npuHuun Jle [larense https://content.edsoo.ru/lab/subject/4
[

@akTOpPBI, BIUAIOIIKAE HA COCTOSIHUE
bu6mmoreka LHOK.

XUMUYECKOTO PAaBHOBECHUS.
https://lesson.edu.ru/04/08

14 [Iporuo3upoBanue BO3MOKHOCTH )

. https://content.edsoo.ru/lab/subject/4
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA /
B Pa3IMYHBIX yCIIOBUSIX B
bu6mmorexa IJOK.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE
https://lesson.edu.ru/04/08
15 peakuuu. BaxHble OKHCIUTENHN U )
https://content.edsoo.ru/lab/subject/4
BoccTaHoBuTeNM. [lepmManranar kanus /
CBoiicTBa IPOCTHIX BEILIECTB —
bubmnoreka LIOK.
METaJUIOB U HEMETAJIJIOB, KUCIIOT U
. o https://lesson.edu.ru/04/08
16 colieil — B cBeTe MpeICTaBICHUI 00 .
https://content.edsoo.ru/lab/subject/4
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX /
peakIusax -
IMpaktuueckas pabota Ne 1. Pemenue bubmmoreka LHOK.

17 JKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME https://lesson.edu.ru/04/08
«OKHCTUTENBHO-BOCCTAHOBUTEIbHBIE https://content.edsoo.ru/lab/subject/4
peakum» /

bu6mmoreka [{OK.

18 PacTBOpeHue kak (pU3NKO-XUMHUYECKHI https://lesson.edu.ru/04/08

rnpouece https://content.edsoo.ru/lab/subject/4
L
19 DNEKTPOIUTHI U HEAJICKTPOIUTHI bubnuorexa [{OK.

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




[

Teopus 3MEKTPOIUTUYECKON

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

20
JIMCCOITHAIINHT https://content.edsoo.ru/lab/subject/4
/
bubmnoreka LIOK.
21 HMonHoe npon3BeIcHUE BOIBI. https://lesson.edu.ru/04/08
Bonpopoansiil mokaszarenb https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka [{OK.
2 DIEKTPONUTHYECKAs] AUCCOLIMAIIS https://lesson.edu.ru/04/08
KHCJIOT, OCHOBAHUM U COJICH https://content.edsoo.ru/lab/subject/4
/
bu6mmoreka I{OK.
https://lesson.edu.ru/04/08
23 Peakiinu noHHOro oo6MeHa .
https://content.edsoo.ru/lab/subject/4
/
. . . bubmuoreka [{OK.
CBolCTBa KHUCIOT, OCHOBAHHUH U COJICH B
o https://lesson.edu.ru/04/08
24 CBETE MpEACTaBICHUI 00 )
. https://content.edsoo.ru/lab/subject/4
BJIEKTPOJIUTUYECKON TUCCOIUALINM /
bubmuoreka [{OK.
https://lesson.edu.ru/04/08
25 KayecTBeHHbIE peaklIMi HAa NOHBI ]
https://content.edsoo.ru/lab/subject/4
/
[TpakTrueckas padota Ne 2. Perenue bubmmorexa [OK.
https://lesson.edu.ru/04/08
26 AKCIEPUMEHTAIBHBIX 33724 110 TEME

<<9J'IeKTpOJ'II/ITI/I‘leCKa}I AucCcoluuanus»

https://content.edsoo.ru/lab/subject/4
/




I'mpponus coseid. IoHHBIE ypaBHEHHUS

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

27
TUAPOJIN3a COJIEN https://content.edsoo.ru/lab/subject/4
[
[Ipaktrueckas padora Ne 3. Permenue bubmmorexa LOK.
https://lesson.edu.ru/04/08
28 3KCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME )
. https://content.edsoo.ru/lab/subject/4
«I'maponus conein /
Konrponbnas padora Ne 2 o Teme bubmotera [OK.
29 "DNEeKTPOTUTHYECKAS TUCCOIHAIUS https://lesson.edu.ru/04/08
P . https://content.edsoo.ru/lab/subject/4
XUMHUYECKHUE PEAKIIMU B PACTBOPAX /
bu6mmoreka [{OK.
https://lesson.edu.ru/04/08
30 OO611as xapakTeprucTUKa HEMETAIIOB .
https://content.edsoo.ru/lab/subject/4
L
bubmnoreka LIOK.
OO6m1as XxapakTepuCTHUKa TaJOTeHOB.
N https://lesson.edu.ru/04/08
31 XHUMHYECKHE CBOMCTBA raJIOre€HOB. )
. https://content.edsoo.ru/lab/subject/4
XHUMHUYECKUE CBOMCTBA XJIOpa /
Xnopooaopoa. CossiHast KUCIIOTa. bu6mmoreka [{OK.
1 [Ipaktuyeckas padora Ne 4 o Teme https://lesson.edu.ru/04/08
"[TonyuyeHne CONSTHOW KUCIIOTHI, https://content.edsoo.ru/lab/subject/4
u3ydeHue e€ CBOUCTB" i
bu6mmoreka [{OK.
13 [ToHsTHE O KUCIOPOACOAEPKAIIUX https://lesson.edu.ru/04/08
KHCJIOTaX XJIOpa U UX COJIAX https://content.edsoo.ru/lab/subject/4
[
34 BrrunciieHus 1o ypaBHEHHSIM bubnmoreka [{OK.




XUMHAYECKHX PEaKIUii, €CJIN OJIMH UX
pEareHToB J1aH B U30BITKE

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4

[

Baxkueimme COCAMHCHUS XJIOpa U UX

bubmnoreka LIOK.
https://lesson.edu.ru/04/08

35
HAaXO0XKJICHUE B PUPO/IE https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
36 OO01mas XxapakTepucTHKa 3JICMCHTOB https://lesson.edu.ru/04/08
VIA-rpymisl https://content.edsoo.ru/lab/subject/4
[
. bu6mmoreka I{OK.
CtpoeHue 1 CBOMCTBA TPOCTOTO
https://lesson.edu.ru/04/08
37 BEILECTBA CEPBL. AJIOTPOIHbIE .
https://content.edsoo.ru/lab/subject/4
MOU(UKAITUN CEPBI /
bu6mmoreka LHOK.
13 CepoBomopon, CTpoeHue, pU3NIECKUE 1 https://lesson.edu.ru/04/08
XHMHUYECKHUE CBOMCTBA https://content.edsoo.ru/lab/subject/4
[
bubmuoreka [{OK.
https://lesson.edu.ru/04/08
39 Oxcunsl cepbl .
https://content.edsoo.ru/lab/subject/4
L
bubmnoreka LIOK.
.. https://lesson.edu.ru/04/08
40 CepHucTas KUCI0Ta U €€ COJH. )
https://content.edsoo.ru/lab/subject/4
[
41 CepHas KucioTa U €€ COJIH. bubmuoreka [OK.

[IpoMbILITIEHHOE TIOJTyYEHUE CEPHOU
KHCIIOTBI

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




I~

Haxosxnenue cepsl 1 €€ coeqMHEHUH B
npupojie. XMMHUYECKOE 3arps3HCHHE
OKPY’KaIOIIeH Cpeibl COeAMHEHUSIMU

bu6mmorexa IJOK.
https://lesson.edu.ru/04/08

42 cepbl. Beruncienust Mmaccel MpoayKTa )
. 9 https://content.edsoo.ru/lab/subject/4
peaKIu MO U3BECTHON MacCOBOM /
(o6BéMHOI) mone (%) ero BeIXoaa OT B
TEOPETUYECKH BO3MOKHOTO
Brruucnenust maccoBoit (00HEMHOI) bubnuorexa [{OK.
43 nonu (%) BBIXOJa TPOIYKTa PEAKIIUU 110 https://lesson.edu.ru/04/08
M3BECTHOM Macce (00BhEMY) HCXOTHOTO https://content.edsoo.ru/lab/subject/4
BEILECTBA U MPOJYKTa PEakluU L
bu6mmoreka [{OK.
44 OO01mas xapakTepucTHKa 3JIEMEHTOB VA https://lesson.edu.ru/04/08
- IPYIIIbI https://content.edsoo.ru/lab/subject/4
L
bu6mmorexa LHOK.
45 A30T, pacipoCTpaHEHUE B MPUPOE, https://lesson.edu.ru/04/08
(bU3uIecKre 1 XMMUYECKHIE CBOMCTBA https://content.edsoo.ru/lab/subject/4
[
AMMHUak, ero Gpu3NYeCcKue 1 XUMUIECKHIe bubnnoreka [{OK.
46 cBoricTBa. [IpakTnueckas padora Ne 5 mo https://lesson.edu.ru/04/08
teme "[losyueHne ammuaka, u3yuyeHue https://content.edsoo.ru/lab/subject/4
ero CBOMCTB" i
bu6mmoreka [{OK.
47 Co AMMOHIIS https://lesson.edu.ru/04/08 .
https://content.edsoo.ru/lab/subject/4
[
48 Oxkcuast azota (I, 11, IIL, IV, V) bubmnoreka LIOK.




https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4

[

A3otHcTag Kuciora. A3oTHas

bubmnoreka LIOK.
https://lesson.edu.ru/04/08

49 kucioTa.l[pombllIeHHOE TOTy4eHue .
. https://content.edsoo.ru/lab/subject/4
A30THOM KUCIIOTHI /
Hutpatsl 1 HUTpUTBL. XUMUYECKOE bubmmorexa LOK.
N https://lesson.edu.ru/04/08
50 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl .
https://content.edsoo.ru/lab/subject/4
COCIMHEHUSIMU a30Ta /
bu6mmoreka I{OK.
51 docdop, annmoTpomnHbie MOTUPUKALIUN https://lesson.edu.ru/04/08
dbocdopa https://content.edsoo.ru/lab/subject/4
L
bu6mmoreka LHOK.
5 Oxcunpt pocdopa (111, V) u bochopnas https://lesson.edu.ru/04/08
KHUCIIOTa https://content.edsoo.ru/lab/subject/4
[
bubmuoreka [{OK.
[ToHsTHE O MUHEPAIBHBIX YA0OPEHUSX.
N https://lesson.edu.ru/04/08
53 3arpsi3HeHUE NPUPOJHBIX BOJOEMOB .
https://content.edsoo.ru/lab/subject/4
COEAMHEHUSIMH a30Ta u pocopa /
bubmnoreka LIOK.
54 Yraepon, ero ajuioTpOIHbIE https://lesson.edu.ru/04/08
MOJU(UKAIIMH U CBOHCTBA https://content.edsoo.ru/lab/subject/4
[
55 Oxcunpl yraepoaa, ux pusndeckue u bubnmoreka [{OK.

XHMHYECKHE CBOMCTBA. DKOJIOTHUCCKUE
HpO6H€MbI, CBsA3aHHBIC C OKCHMIOM

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




yraepona (IV)

/

[TpakTrueckue padboTsl Ne 6 1o Teme

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

56 "[Tonyuenue oxcuaa yraepoaa (IV) u )
o https://content.edsoo.ru/lab/subject/4
HU3yYECHHUE €r0 CBOMCTB /
bu6mmoreka LHOK.
.. https://lesson.edu.ru/04/08
57 YronbHas KUCJIOTa U €€ COJu )
https://content.edsoo.ru/lab/subject/4
/
[TepBoHavabHBIC TTOHATHUS 00
bu6mmoreka IHOK.
OPraHNYEeCKHUX BEIIECTBAX KaK O
https://lesson.edu.ru/04/08
58 coenMHeHMsX yriepona. [IpupoaHeie )
https://content.edsoo.ru/lab/subject/4
HUCTOYHUKH YTJIEBOJOPOAOB U UX POJIb B /
OBITY U IPOMBILIUICHHOCTH -
bu6mmoreka [{OK.
[TonsaTHEe 0 OMOIOrMYECKH BaKHBIX
https://lesson.edu.ru/04/08
59 OPraHUYECKUX BEIIECTBAX — KUPAX, )
https://content.edsoo.ru/lab/subject/4
Oenkax M yriieBoaax /
Kpemnnii, ero ¢puznueckue u bubmmorexa LOK.
o https://lesson.edu.ru/04/08
60 XUMHUYecKue cBoiicTBa. OKCHUI KpEMHUS .
https://content.edsoo.ru/lab/subject/4
(IV), kpeMHHEBasI KHCIIOTA, CHIIUKATHI /
bu6mmoreka LJOK.
https://lesson.edu.ru/04/08
61 bop. bopnas kucnora .
https://content.edsoo.ru/lab/subject/4
/
62 [IpakTuyeckast padora Ne7. Pemenne bubnnoreka [{OK.

AKCIEPUMEHTAIBHBIX 33724 110 TEME
«BaxHel1me HeMeTaluIbl U UX

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




COCAUHCHMU

/

Brruucnenust maccol (00bEMa; H.Y.)
MIPOIYKTa PEaKIMH 110 JAaHHOW Macce

bubnuoreka [{OK.
https://lesson.edu.ru/04/08

63 (00BEMY) HCXOTHOTO BEIIECTBA, )
. https://content.edsoo.ru/lab/subject/4
COJIEpPIKAIIETO OMPEACIEHHYIO MAaCCOBYIO /
JIOJTIO TIpUMeEceH
Kontponbnas padota Ne 3 mo teme bubmorexa HOK.
64 «BaxHeume HeMeTaubl U UX st lesuncditn 0] Oh i
https://content.edsoo.ru/lab/subject/4
COEIUHEHHUS». /
OO1m1ast XxapakTepUCTHKa XUMUYECKHX bubnnoreka [{OK.
65 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH https://lesson.edu.ru/04/08
ux nonoxenus B [ICXD J1.1. https://content.edsoo.ru/lab/subject/4
MenpeneeBa. Meramibsl A- u b-rpynn [
Mertannuueckas CBsI3b U METAINIAYECKAs bu6mmoreka [{OK.
66 KpUCTAJUIMYECKAs PEIIETKA. https://lesson.edu.ru/04/08
3aBUCUMOCTh (PU3MUECKUX CBOMCTB https://content.edsoo.ru/lab/subject/4
METaJUIOB OT CTPOEHHUS KPUCTAIIIIOB [
bu6mmoreka I{OK.
67 OO01mure XuMHUYECKHe CBOWMCTBA https://lesson.edu.ru/04/08
METAJIOB. https://content.edsoo.ru/lab/subject/4
[
OO6mme cnocoOb! MOTyYEHUST METAJIOB, bubnnoreka [{OK.
68 MeTtaryprusi. CriaBbl. DJIEKTPOIIU3 https:/lesson.edu.ru/04/08
pacIuiaBoOB U PaCTBOPOB COJIEH KaK OAUH https://content.edsoo.ru/lab/subject/4
13 CIOCOOOB MOJTYyYECHUS] METAIIJIOB i
69 Brrunciienus 1o ypaBHEHUSIM bubnmoreka [{OK.

OJICKTPOJIM3a PacIlyiaBOB U paCTBOPOB
BCIICCTB

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




[

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

70 ITonsATHE O KOPPO3UU METAILIOB i
https://content.edsoo.ru/lab/subject/4
[
B . bubmnoreka LIOK.
BIYMCIICHUS COCTaBa CMECEH C
https://lesson.edu.ru/04/08
71 HCIOJIb30BAHUEM PEIICHUS CUCTEM .
. https://content.edsoo.ru/lab/subject/4
ypaBHEHUH /
bu6mmoreka [{OK.
7 Paziuynbie TUIIBI BBIYKUCICHUN O https://lesson.edu.ru/04/08
YPaBHEHUSIM XUMHUYECKUX PEAKIUA https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka I{OK.
73 Mertannsl A-rpyni. lenoynsie MmeTasl hitp: fossonedu.o 08 )
https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka LHOK.
74 Haxoxxnenue B mpupone. CBoiicTBa https://lesson.edu.ru/04/08
LIEJIOYHBIX METAIIOB https://content.edsoo.ru/lab/subject/4
[
bubmuoreka [{OK.
https://lesson.edu.ru/04/08
75 Oxcupl U TUIPOKCUIBI HATPUS U KaJlus .
https://content.edsoo.ru/lab/subject/4
[
bubmnoreka LIOK.
https://lesson.edu.ru/04/08
76 IllenoyHO3eMENbHBIE METAILIBI

https://content.edsoo.ru/lab/subject/4
/




Baxneime coeTMHEHUS KaJIbIIHs,

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

77
CBOMCTBA, IPUMEHEHUE https://content.edsoo.ru/lab/subject/4
[
JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK.
73 yctpanenus. [Ipaktudeckas padora Ne 8 https://lesson.edu.ru/04/08
o Teme "JKECTKOCTh BOJIBI U METOJIBI €€ https://content.edsoo.ru/lab/subject/4
yCcTpaHeHus" /
bubmnoreka LIOK.
79 P — https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
20 AmdorepHbIe CBOMCTBA OKCHIA U https://lesson.edu.ru/04/08
TUAPOKCHIA AIFOMUHHUS https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
21 OO01mas xapakTepucThKa MeTamuioB b- https://lesson.edu.ru/04/08
rpynin (MoOOYHBIX MOATPYIII) https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka LHOK.
%) [IepBoHavabHBIE IPEACTABIECHUS O https://lesson.edu.ru/04/08
KOMIUIEKCHBIX COEMHEHUAX https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
https://lesson.edu.ru/04/08
83 M 0 HPS.LECSSON.CALILAS LS
SAb 1 CEPELPO https://content.edsoo.ru/lab/subject/4
[
84 [IpencraBnenust 00 aMMHAYHBIX bubnmoreka [{OK.




KOMIUIEKcax cepedpa u Meau

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4

[

bubmnoreka LIOK.
https://lesson.edu.ru/04/08

85

Husx https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka [{OK.
26 AmdorepHbIe CBOICTBA OKCHA U https://lesson.edu.ru/04/08
TUAPOKCHIA LIMHKA https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka I{OK.
g7 Keneso https://lesson.edu.ru/04/08 .
https://content.edsoo.ru/lab/subject/4
[
bu6mmoreka LHOK.
28 OxKcuibl, TUIPOKCHUIBI U COJIH JKeJle3a https://lesson.edu.ru/04/08
(IT) m »xene3a (III) https://content.edsoo.ru/lab/subject/4
[
bubmuoreka [{OK.
89 YyIvE 1 CTallh — CILIABBL Kelesa https://lesson.edu.ru/04/08
Y https://content.edsoo.ru/lab/subject/4
[
[IpakTtuyeckas pabora Ne 9. Pemenue bubmuoreka [OK.

90 3KCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME https://lesson.edu.ru/04/08
«Baxueime MeTaabl U UX https://content.edsoo.ru/lab/subject/4
COEIMHEHUS» /

91 BrruuciieHus coctaBa cMecel ¢ bubmnoreka LIOK.

HCIOJIb30BAHHUECM PCIICHUA CUCTEM

https://lesson.edu.ru/04/08
https://content.edsoo.ru/lab/subject/4




ypaBHEHUH. Pa3ianuHble TUIIBI
BBIUYHCIICHUH 110 YpaBHEHUSIM
XUMHUYECKHUX PEaKIIHii

I~

Kontponbnas padota Ne 4 o teme

bu6mmoreka [{OK.
https://lesson.edu.ru/04/08

92 «Bakuel1me MeTalIbl U UX .
https://content.edsoo.ru/lab/subject/4
COCTUHEHUS» /
bu6mmorexa LHOK.
93 be3onacHoe ucnosnb30BaHUE BEIIECTB U https://lesson.edu.ru/04/08
XUMUYECKHUX PEAKIIUN B OBITY https://content.edsoo.ru/lab/subject/4
[
bubnuoreka [{OK.
94 HoBbie maTepuanbl 1 TEXHOJIOTHU. https://lesson.edu.ru/04/08
[IpuHIUIIBL «3EIEHON XUMUN https://content.edsoo.ru/lab/subject/4
L
bubmnoreka LIOK.
https://lesson.edu.ru/04/08
95 XuUMUA U 310pOBbE )
https://content.edsoo.ru/lab/subject/4
[
XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOLIEN bubnuoteka [{OK.
96 cpensl. [loHsTue o npeaenbHoO https://lesson.edu.ru/04/08
JIOITyCTUMOW KOHUEHTPALMH BELLECTB https://content.edsoo.ru/lab/subject/4
(ITAK) i
DKOJIOTHYECKHUE TIPOOIEMBI, CBSI3aHHBIC C bubnuoreka [{OK.
97 COEIMHEHMSIMU YTIIEpOIa, a30Ta, CEPHI, https://lesson.edu.ru/04/08
TSKENBIX METALIOB.PoNb XuMun B https://content.edsoo.ru/lab/subject/4
PENICHUN YKOJIOTUYECKUX MPOOIeM i
98 [Iepuoanueckuii 3aKOH U bu6mmoreka [{OK.

HepI/IOI[I/I‘ICCKaH CHCTCMAa XUMHUYCCKHUX

https://lesson.edu.ru/04/08




JJIEMEHTOB B CBETE TEOPUU CTPOCHUS
aToMa. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHX DJIIEMEHTOB U UX
COEIMHEHHH B epUOJax U rpynmax

https://content.edsoo.ru/lab/subject/4
/

CrpoeHue BemiecTBa B TBEPAOM, KUIKOM
1 ra3000pa3HOM COCTOSTHUU. Bupl

bu6mmorexa IOK.
https://lesson.edu.ru/04/08

99 xuMHuueckon csizu. Knaccudukanus 1 .
. https://content.edsoo.ru/lab/subject/4
XUMHUYECKUX PEAKIUi M0 pa3IudyHbIM /
MpU3HAKaM i
[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMHYECKHUX MPEBpAILICHUI
B Pa3JINYHBIX YCIIOBUAX HA OCHOBE bubnnoreka [{OK.

100 MPEICTaBICHUN XUMUUECKON KUHETUKHU 1 https://lesson.edu.ru/04/08
Y TEPMOJIMHAMHUKU. XUMHUYECKHE https://content.edsoo.ru/lab/subject/4
peakuuu B pacTBopax. [ uaponus comnen. i
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. DIEKTPOIH3.

[Ipaktrueckas padorta Ne 10. Pemenne bubmmorexa LOK.
https://lesson.edu.ru/04/08

101 JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 .

https://content.edsoo.ru/lab/subject/4
«XUMHUYECKHE PEAKIIHI /
[IpakTuyeckas padora Ne 11. Perenue bub6nuoreka [HOK.

102 OKCIIEpUMEHTAIBHBIX 3aa4 110 TEME 1 1 https://lesson.edu.ru/04/08
«MeTallibl, HeMETaJIbl X UX https://content.edsoo.ru/lab/subject/4
COCIUHEHUSD) /

OBIIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos U.T"., Cnaakos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,

AKIII/IOHCpHOC 06HI€CTBO «H3marenbcTBO «HpOCBGIIICHI/Ie»

METOINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
bubnuoteka [{OK. https://lesson.edu.ru/04/08

https://content.edsoo.ru/lab/subject/4/

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
bubmoreka [{OK. https://lesson.edu.ru/04/08

https://content.edsoo.ru/lab/subject/4/
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