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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHH Ha ypOBHE OCHOBHOTO OOIero oOpa3oBaHMs COCTaBlIeHa Ha OCHOBE TpeOOBaHUU K
pe3ylbTaTaM OCBOCHHMS OCHOBHOM 0OOpa3oBaTelbHOM MpPOrpaMMbl OCHOBHOTO o00miero o0Opa3oBaHus,
npeacraBieHHbix B ®I'OC 00O, a Takke Ha OCHOBe ¢eaepalbHON paboyeil mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLEMIMKU TMpernojiaBaHust y4eOHOro mnpeamera «XuMHUs» B 00pa30oBaTEIbHBIX OPTraHU3aALUIX
Poccuiickoit ®enepanuu.

[IporpamMmMa mo xumMuu Ja€T MpeACTaBlIEHUE O LEsIX, o0IIel cTpaTerud 0Oy4eHHUs, BOCIIUTAHUS U Pa3BUTUA
oOyJaroluxcsi CpeCcTBaMU y4eOHOro mIpeaMeTa, yCTaHABIMBAeT 0O0s3aTebHOE MPEIMETHOE COAEpIKaHHE,
IIpelyCMaTpUBAET PACIIPEAEICHUE €0 10 KJIaccaM U CTPYKTYpPUPOBAHME IO pa3JesiaM U TeMaM IIPOrpaMMbl 10
XUMHUH, OMNPEIEIsieT KOJIMYECTBEHHbIE W KAueCTBEHHBIC XapPaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO
MIOCJIEIOBATEIbHOCTh M3YUYECHHUS] XUMHHM C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH OO0YYaroIIMXCs, OMpeNesieT BO3MOXKHOCTH TMpeaMeTa JUis
peaninzanuu TpeOOBaHUII K pe3yjbTaTaM OCBOEHMSI OCHOBHOW 0Opa3oBaTelbHONM HPOrpaMMbl Ha YpOBHE
OCHOBHOTr0 00111ero o0Opa3oBaHusi, a TakKe TpeOOBaHUU K pe3yipTaTaM OOy4YeHHs XMMHUU Ha YpOBHE Lieseil
M3YYEHHUS TpeMeTa U OCHOBHBIX BHIOB Y4€OHO-TI03HABATEIHHON JIEATEIHbHOCTH 00Y4YaIOIIErocs Mo OCBOCHUIO
y4eOHOr0 Co/IepKaHus.

3HaHME XUMHUU CIYXHUT OCHOBOM Al (pOpMHpPOBAHUS MUPOBO33PEHUSI 00YHaOIIErocs, €ro MpeAcTaBIeHU 0O
MaTepUaIbHOM CIMHCTBE MHpPA, BAXHYIO pOJIb HrpaloT (OPMUPYEMbIe XHMHEU MPEACTABICHUS O
B3aMMOITIPEBPALICHUSIX SHEPTUU M 00 SBOIIOIMH BEIIECTB B MPUPOAE, O MYTAX PEUICHHS TNI00ATBHBIX MPOOIeM
YCTOWYMBOIO Ppa3BUTHS YEJIOBEYECTBA — ChIPbEBOM, JHEPreTUYECKOM, IHUIIEBOM U 3KOJOTMYECKOU
0e30macHOCTH, POOIEM 3JpaBOOXPAHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3allid BO3MOXHOCTEH Ui caMOpa3BUTHS W (POpMHpPOBAHHS KyIbTYpbl JHYHOCTH, €€
o0riei 1 GyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBINUICHHS M TBOPYECKHX CIOCOOHOCTEH OOy4arommxcs, HaBBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JeATEeNbHOCTH, OKCHEPUMEHTAIbHBIX U HCCIENOBATENIbCKMX  YMEHMH,
HEOOXOMMBIX KaK B MMOBCEIHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHON JIEATEIHLHOCTH;

3HAKOMHUT CO CIeNU(UKONH HAyIHOTO MBIILIECHUS, 3aKJIabIBA€T OCHOBBI IIEIOCTHOTO B3IUIAAa HAa €IUHCTBO
OPUPOABI U YENOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHpPOBAaHMM E€CTECTBEHHO--HAYYHOMN
IrPaMOTHOCTH O0YyYaroIIuXcs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO--HAyYHBIM 3HAHMSIM, K MPUPOJE, K
YeJIOBEKY, BHOCHT CBOM BKJIAJ B HKOJIOTHYECKOE 00pa3oBaHue 00Yy4arOLIHXCS.

JlaHHBIE HaIpaBJICHUS B OOYYCHHHM XMMHH 00ECNEUYMBAIOTCS CHEU(BUKON copepkKaHHs y4eOHOro MpeaMeTa,
KOTOPBI SBJISIETCS MENaroruuecku aJaliTHPOBaHHBIM OTpakeHHEeM 0a30BOM HaykM XMMHHU Ha ONPENEIEHHOM
arane €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro 0o0Opa3oBaHMsS OPHEHTHUPOBAH Ha OCBOCHHE OO0YYaIOIIUMHCH
CUCTEMBbI TEpPBOHAYAIbHBIX MOHATHM XUMHUH, OCHOB HEOPraHMYECKONM XHMHUHM U HEKOTOPBIX OTIAEIbHBIX
3HAYUMBIX TTOHSATHUIA OPraHUYECKON XHUMUHU.

CrpykTypa coaepxaHHs HporpaMMbl MO0 XMMHHM c(OpMHpOBaHA Ha OCHOBE CHCTEMHOIO Mojaxoja K eé
n3yuyeHuto. ComepxaHue CKIAIbIBACTCS U3 CUCTEMbI MOHATUM O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHM O XuMudeckoil peakuuu. OO0e OSTH CUCTEMBI CTPYKTYPHO OPTaHM30BAHBI [0 MPHUHIIUITY
[IOCJIEI0BATEIbHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABIEHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. . MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YUYEHHUSI O CTPOECHUHU aTOMa U XUMHYECKOU CBSI3H;

— MpeCTaBlIeHUH 00 3NEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA pacCMAaTPUBAIOTCS HAa OCHOBE SMIMPUYECKH MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB,
Pa3BHUBAIOTCS TOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJNHSAS (YHKIIMKU OOBSICHEHHS U



MIPOTrHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BOZMOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJy4YeHUS N3ydaeMbIX
BELIECTB.

OcBoeHne MmporpamMmbl IO XUMHH CIIOCOOCTBYEeT (DOPMUPOBAHHMIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJISIONICH HAy4HOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEeMHON MPHUPOAbI, IIEHHOCTHOTO OTHOILIEHUS K
HAayYHOMY 3HAHUIO M METOJIaM MO3HAHUA B HayKe. V3yueHue XuMuM MPOUCXOIUT C MPUBJICUCHUEM 3HAHUH U3
paHee M3y4yeHHBIX y4yeOHbIX mpeameToB: «Oxkpyxaromuii mup», «buonorus. 5-7 knacce» u «®usuka. 7
KJIacC».

[Ipy u3ydyeHUH XUMHUHM NPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XHUMHUYECKOW HayKuH Kak o0O0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IMPAKTUUYECKOW JAEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO0 W3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUUECKUX 3HAHUNA —
BOKHEUIINX (AKTOB, TIOHATHHA, 3aKOHOB W TEOPETHUYECKUX IOJIOKEHUH, JOCTYMHBIX O0O0O0OIIEHHIA
MHPOBO33PEHUYECKOT0 XapaKTepa, si3bIka HayK, B MPUOOIIEHNN K HAYYHBIM METO/IaM MO3HAHUS IPU U3yYEHUH
BEIIECTB U XUMUYECKUX peakuuii, B GOPMHUPOBAHUH U PA3BUTUU MTO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUH B
y4eOHO-TI03HABATEIbHOW H  y4eOHO-HMCCIIEIOBATENBCKON JIeSTEbHOCTH, OCBOCHHM TIPAaBWIJI 0E3011acHOTO
0OpaIIeHus C BEIIECTBAMU B TIOBCEIHEBHOW KHU3HH.

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOT'O O0IIEro 00pa30BaHUs BaXXHOE 3HAUECHUE NMPUOOPENU TaKue Lely,
KaK:

— (opMupoBaHUE WHTEIUIEKTYaJbHO PAa3BUTOW JMYHOCTH, TOTOBOW K CamMOOOpa30BaHHIO, COTPYAHHYECTBY,
CaMOCTOSITEIFHOMY TIPHHSTHIO PEIICHHIA, CIOCOOHOW aJanTHPOBATHCA K OBICTPO MEHSIOUIMMCS YCIOBHSAM
KHU3HU;

— HamnpaBlEHHOCTh OOyYeHHsS Ha CHUCTEMaTHYeCcKoe NpUoOIIeHHne OOydYaroluXcsi K CaMOCTOSATEIbHOU
MO3HABATEIBHON JEsTEIbHOCTH, HAYYHBIM METOAAM MO3HAHUA, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE
CITOCOOHOCTEH K XHMUU;

— obecrieyeHue YCIOBHUH, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OO0YYalOUMMHCA OIbITa Pa3sHOOOpa3HOM
NeSTeNbHOCTH, IMO3HAHWS M CAMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIJIFOYEBBIX KOMIIETEHLUH), HMMEIOLINX
YHHUBEPCAIbHOE 3HAYEHHE VISl Pa3JIMYHbBIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOmel (HyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCJIE YMEHUU
OOBSCHATH U OLIEHUBATh SIBICHUS OKPYXKAIOIIET0 MUPA, UCIIONIb3Yys 3HAHUS U OIBIT, IOJyYEeHHbIE IPU U3YyUEHUH
XUMUH, IPUMEHATh UX MPH pEeIIEHUH TPOOJIEM B MOBCETHEBHOM JKU3HU U TPYAOBON AEATEIbHOCTH;

— (¢opMHpOBaHUE y 00YYAIOLINXCS TYMAaHUCTUUYECKUX OTHOIICHUH, TOHMMAaHUs IEHHOCTH XMMHYECKUX 3HAaHUM
JUIs BBIPAOOTKHU 3KOJIOTMYECKH IIeJIeCO00pa3HOro MOBEAECHUS B OBITY M TPYJOBOW JESATENBHOCTH B LIEJSAX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAIOILIEH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHUBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHHSI OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQUIIS U HANpaBIEHHOCTH
JalbHENIIero o0yyeHusl.

OOmiee 4yMcaO YacoB, OTBENEHHBIX MJI W3YYEHHS XMUMHHM Ha ypOBHE OCHOBHOIO 0OOIIero oOpa3oBaHMs,
cocraBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZIeln0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHUSA

[Ipeamer xumuu. Posib XUMHM B KM3HU 4YeJIOBEKA. XMMHUA B cUCTeMe HayK. Tena u BemecrtBa. Puznueckue
cBOMicTBa BemiecTB. ArperarHoe cocrossHue BeuiecTB. IloHsTne o merogax mo3HaHuMA B XUMUHU. UYHcCTbIe
BemiecTBa 1 cmecu. CriocoObl pa3eneHus cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 31eMEeHThl. CHMBOJBI XMMHYECKUX 3JIEMEHTOB. lIpocTeie m croxxHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckasi popmyna. BareHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aromHass Macca. OTHocuTenbHas MOJEKyJsipHas Macca. MaccoBas [10J11 XUMHYECKOIO
3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monb. Monsipas Macca. B3auMOCBS3b KOJIMYECTBA, MAacChl M YUCIIA CTPYKTYPHBIX
eauHulL BeulecTBa. Pacu€rsl o popmynam XMMUYECKUX COETUHEHUM.

du3nyeckue M XUMHUYECKHE SBJICHMS. XUMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH COXPAHEHHS MAaccChl
BellecTB. XuUMHUeckue ypaBHeHHs. Kiaccuduxamuss XUMHUYECKUX pPEaKIHUil (COeAMHEHUs, pa3ioXKeHUs,
3aMeIIeHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMMHYECKOH NOCYIOW, MpaBWjiamMH paboTel B JabopaTopuu M mpuEMaMu OOpamieHHs C
nabopaTtopHbIM 000pyAOBaHHWEM, W3YYEHHE M OIHcaHue (U3MUECKUX CBOICTB 0Opa3lOB HEOPraHUYECKUX
BelIeCcTB, HaOMoAeHne Pu3ndeckux (IJIaBIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIICHHE U
KOHJICHCAIIUSI BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJCUCTBUE
Melna C KHUCJIOTOW) SIBIEHWM, HAOMIOJEHHE W OIMCAaHUE IPU3HAKOB IMPOTEKAHUS XUMHUYECKHX pPEaKIHii
(paznmoskeHue caxapa, B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHHe TUIPOKCUIA MEAH
(I) npu HarpeBanum, B3auMoieiicTBHE Kene3a ¢ pactBopoM comu meau (1), u3ydeHne cnocoOoB paszeneHus
CMeceil: ¢ MOMOIIBI0 MarHurta, (pUIbTpOBaHWE, BHIAPUBAHUE, TUCTIILIISAIUS, XpomaTorpadus, MpoBeACHHE
OYUCTKHU MOBApEHHON COJIM, HAOJIIOJEHHE U OMHCAHWUE PE3YNbTAaTOB MPOBEAEHHUS OIbITA, WIIOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MaCcChl, CO3JaHUE MOJIETIEN MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmech razos. Cocras Bo3ayxa. Kuciaopon — anemeHnT u npocroe Bemiectso. Haxoxkaenue kuciopona
B Ipupojie, pusmueckre U XUMHUYECKHe cBoicTBa (peakuuu ropenus). Oxkcupapl. I[IpumeHeHue kuciopona.
Crioco0Obl MmostydyeHus: KUCIopoJa B JIabopaTOpUU UM NMpOoMBbIIUIeHHOCTH. KpyroBopoT kucioposia B HpUpOJIE.
O30H — aloTponHas MOAU(HUKAINS KUCIOPOA.

TemnoBoii 23 heKkT XUMUIECKOU PEeaKINK, TePMOXUMUYECKUE YPABHEHHUS, DK30- U DHIOTEPMUYCCKUE PEAKIUH.
TomnuBo: yroib U MeTaH. 3arpsi3HEHHE BO3/1yXa, YCUJIEHHE MapHUKOBOTO 3(ddexTa, pa3pylleHre 030HOBOIO
CJIOA.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxoxkeHue Boxopona B MpHpoJE, (PU3NYECKHEe U XUMHUYECKHE
CBOMWCTBaA, MPUMEHEHHE, CIIOCOOBI MorydeHus. KuciaoTsl u conu.

Mosipablit 00b€M Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Boma kak pactBoputens. PacTBopsl. HachlllieHHBIE B HEHACKIIIEHHBIE PACTBOPBI.
PacTtBopuMocTh BemecTB B Boae. MaccoBas J0js BEIIECTBA B pacTBOpe. XHWMUYECKUE CBONCTBA BOJBI.
OcHoBanus. Ponbs pacTBOpOB B Mpupo/ie U B KM3HU YelloBeka. KpyroBopoT Boabl B NMpHUpPOAE. 3arps3HEHUE
MpUPOHBIX BOA. OXpaHa U OUNCTKA NPUPOIHBIX BOI.

Knaccudukanmss wHeopranmdeckux coeauHeHuil. Oxcuapl. Kiaccudukanmst OKCHIOB: COJIEOOpa3yrOIINe
(ocHOBHBIE, KHCJIOTHBIE, amdoTepHble) U HeconeoOpasyromme. Homenkiatypa okcunoB. dusmueckue u
XMMHYECKHE CBOMCTBA OKCUIOB. [lonyueHne OKCHUI0B.

OcnoBanus. Kiaccudukanusi ocHoBaHUM: MIENOYN M HEPACTBOPUMBIE OCHOBaHUsA. HoMeHKIIaTypa OCHOBaHUH.
Du3nYeCKre U XMMUYECKUE CBOMCTBAa OCHOBaHUH. [lonydyeHre ocHOBaHHUIA.

Kucnoter. Kmaccuduxarms kucnot. Homenknarypa kucinoT. @usnueckue 1 XUMHYECKHAE CBOMCTBA KUCIOT. Psin
aktuBHOocTH MeTasuioB H. H. bekerosa. [lonyuenue kucuor.



Comu. Homenkiarypa coseil. dusznueckre u XuMH4eckue cBoicTBa cosieid. [lomyduenue conei.

I'enernyeckas cBSA3b MEXAY KJacCaMHM HEOPTraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIMpE/eNICHHE COAEpKaHMUs KUCIOpoAa B BO3IyXe, MOIydeHHe, coOupaHue, pacro3HaBaHUE U
U3Y4YCHHE CBOICTB KHUCIOpOJa, HaONIOJCHUE B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUSA
BO3HUKHOBEHHUSI M TPEKpalIeHus ropeHus (moxkapa), 03HAKOMJIEHHE C oOpa3laMHi OKCHIOB M OIMCaHHE UX
CBOWCTB, NOJIy4eHHE, COOMpaHUe, paclio3HaBaHUE U U3yYeHHE CBOWCTB BOAOpPO/a (FOPEHUE), B3auMoIeiiCTBHE
Bojopoaa ¢ okcuaoM meau (ll) (BO3MOXXHO HCHOJB30BaHKWE BHICOMATEPUATIOB), HAOJIOJIEHHE O0pPa3IoB
BEUIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEM pACTBOPEHMsI BEIIECTB C Pa3InYHON
pacTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOM MACCOBOW JIOJEH PACTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJbI C METa/NIaMH (HATPUEM M KaJiblieM) (BO3MOKHO HCIIOJIb30BAHHE BUICOMATEPUATIOB),
UCCleIOBaHHe O0pa3Il0B HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHUE M3MEHEHUS OKpacKu
MHIUKATOPOB B PACTBOpax KUCJIOT U leloued, u3yueHue B3aumozeictsus okcuna meau (ll) ¢ pactBopom
CEPHOW KHUCIOTHI, KACIOT C METAJUIAaMH, PEAKLUUHA HEUTpaIu3alMy, IOJIyYEHHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOI0 MeTajla JAPYT'MM M3 pacTBOpa COJM, PELICHHE 3KCIEPUMEHTAIbHBIX 33Jad IO TEMeE
«BaxHeinme Ki1acchl HEOPraHMUECKUX COCUHEHUN».

IMepuonuveckuii 3axkon u Ilepuoamyeckasi cucremMa xumuuyeckux 3jaemeHToB JI. M. MenpaeseeBa.
Crpoenne aroMoB. XumMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKINH

[lepBble MONBITKM KJIACCU(PUKALMKM XUMUYECKUX 3JieMeHTOB. lloHATHE O rpynmax CXOAHBIX 3JIEMEHTOB
(menoYyHble W MIEIIOYHO3EMETIbHbIE METAJUIbl, TajlOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
amdoTepHbIe OKCUBI U TUAPOKCHUIBL.

Ilepnonnueckuin  3akoH. Ilepuoguuveckas cucrtemMa xumudeckux onemeHtoB J[. M.  Menneneesa.
Koportkonepuoanast u nnuHHONeproaHas ¢popMmel Ilepuonnyeckoil cucreMsl Xumudyeckux snemeHtos /[, U.
Menpeneesa. Ileproasl u rpynnsl. @U3HUYECKUN CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB NEPHOAA U TPYIIIBI
JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sjiep. M3oTomnbl. Dnekrponbl. CTpoeHHe 3J1eKTPOHHBIX 000JI0UeK aTOMOB
nepBbix 20 xumuueckux 3neMmeHToB Ilepmommueckoit cucrtembl JI. M. MennaeneeBa. XapakTepHucTHKa
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS paJinyca aTOMOB XMMHUYECKUX DJIEMEHTOB, METAUNINYECKUX M HEMETANINYECKUX
CBOICTB I10 TPYIIIaM U MIEPUOJIAM.

3nauenue [lepnoauueckoro 3akoHa u Ileproanyeckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB JJISl pa3BUTHS HAYKU
u npaktuku. [[. 1. MenneneeB — yd€HbIN U TpaXAaHUH.

Xumnueckas cBsa3b. KoBaneHTHas (moJjisipHas M HENOJIIpHAsi) CBA3b. DJIEKTPOOTPHULATEIBHOCTh XUMHUECKUX
2J1IeMEHTOB. MloHHAas CBS3b.

Crenenb  okucineHus. OKHCIUTENbHO--BOCCTAaHOBHUTENbHBIE  peakuuu. Ilpomeccsl  OKucieHus
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3IOoB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOEWCTBHE TMAPOKCHJA IIMHKA C PacTBOpaMHU
KHCIIOT U LIEeJIOUEH, MPOBEJEHHE OIBITOB, WLTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peaknuii (ropeHne, peakiuy pazIoKeHUs, COSTUHEHNUS ).

Mesicnpeomemmnwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€d IPU U3YUEHUH XMMUU B § KJIacCe OCYLIECTBIIETCS YEPE3 UCIIOIb30BaHUE
KaK OOIIMX €CTECTBEHHO--HAYYHBIX IMOHSATHM, TaK W MOHITHUH, SBJSIOMIMXCS CHUCTEMHBIMH JUIS OTIENbHBIX
MIPEAMETOB €CTECTBEHHO--HAY4YHOIO LIMKJIA.

OOme ecTeCTBEHHO--HAy4YHbIE MOHATHUS: HAy4yHbIH (akT, THUMOTe3a, Teopus, 3aKOH, aHaIU3, CHUHTE3,
KJaccuuKkanus, NepuoAnIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOACTHUPOBAHNE, U3MEPEHHE, MOICTb, IBIICHHE.
®duznka: Marepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIbI, PaINOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUYECKUH 3apsif, BEIIEeCTBO, TeN0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA, I'a3, GU3NUECKUE BETUYHHBI,
€IMHHULIBI U3MEPEHHUS, KOCMOC, TJIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPO/IbL, MOJE3HBIE UCKOMAEMbIE, TOTLITUBO, BOJHbBIE
pECYpCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKas peaKus

[Tepuonuueckuii 3akoH. Ilepuommueckas cucrema xumudeckux snemeHToB [[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kajus,
KaJblUsl W UX COEAMHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM 3JIEMEHTOB B Ilepuoguueckoil cucteme u
CTPOCHHEM HUX aTOMOB.

CrpoeHue BemiecTBa: BHUJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIMUYECKUX PEUIETOK, 3aBHCHUMOCTH CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKIATypa HEOPraHMYECKUX BELIeCTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINUXCS K
Pa3IMYHBIM KJIaccaM HEOPTaHUYECKUX COCAMHEHUN, TeHEeTHYeCKasl CBsI3b HEOPTaHUYECKUX BEIECTB.
Knaccudukanusa XUMHUYeCKUX pEaKIHMil MO pa3iuyHbIM IpHU3HaKaM (M0 YHCIYy U COCTaBy Yy4YacTBYIOIIHUX B
pEaKIMK BEIIECTB, IO TEIIOBOMY d(PQEKTy, M0 H3MEHEHHUIO CTENICHEH OKUCIICHUS XUMUYECKHX SJIEMEHTOB, I10
OOpaTUMOCTH, TI0 YYacTHIO KaTajau3aTopa). OJK30- M OSHAOTEPMHUYECKHE pPEaKIUH, TEPMOXUMHUYECKHE
ypaBHEHHUS.

[TonsiTue o ckopoctu xumMuueckor peakiuu. [lonstue 06 0OpaTUMbIX M HEOOPATUMBIX XUMUYECKUX PEaKLIUsX.
[loHsiTHE O TOMOrEHHBIX U Te€TepOreHHbIX peakuusax. [lonstue o karanuze. [loHsATHE O XHUMHUYECKOM
paBHOBecuM. DaKTOpbI, BIHUAIOIIME HA CKOPOCTh XUMHYECKOM PEAKUMU U IOJOKEHHE XUMHYECKOIO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIBHBIC PEAKIUU, DSJIEKTPOHHBIM OamaHC OKHCIUTEbHO-BOCCTAaHOBUTEIBHOM
peakuuu. CocTaBlieHUE YpaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIUN C UCIOJIb30BAaHUEM METOJA
3JIEKTPOHHOTO OajaHca.

Teopust EKTPONTUTHYECKON AUCCOIHMAIMUA. DIEKTPOIUTHI U HEINEKTPOIUTH. KaTHOHBI, aHHOHBI. MexaHu3m
JUCCOIIMAIIMU BEIIECTB C PAa3IMUYHBIMU BUJAMU XUMHUYECKOW cCBsi3M. CreneHp aucconuanuu. CuibHbBIE U
cl1a0ble AIIEKTPOIIUTHI.

Peakuuu nonHoro oomMeHa. Y cioBus NPOTEKaHUs peakliMii HOHHOTO OOMEHa, MOJIHbIE U COKPAIIEHHBIE HOHHbBIE
ypaBHeHHUs peakiuil. CBONCTBa KUCIIOT, OCHOBaHHUM U COJIel B CBETE MPEJICTABICHUN 00 3IEKTPOIUTUYECKOM
nucconuanuu. KadectBeHHble peakiiuy Ha HOHBL. [IoHATHE O rMApoIU3e coei.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJIETISIMU KPUCTAUNIMYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAVIOB U HEMETAIJIOB
(rpadbuta W anmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHs), HUCCICIOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PeaKkIMy OT BO3JACHCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIIEAOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IIpOLEcca JUCCOLMALNN KUCIIOT, HIeJI0Uel U cojiel (BO3MOXKHO HMCIIOIb30BaHUE BUJEO MaTEPUAIIOB),
MIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKAHHUS peakuuii MOHHOro obOMeHa (oOpa3oBaHME
ocaJKa, BBIJEJIEHHE Ta3a, OOpa3oBaHHE BOJbI), OINbBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX peakiuil (TOpeHue, peakiiy pa3IoKeHus, COSANHEHUS ), pacllO3HABaHNUE HEOPTAHUYECKUX
BEILIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4.

HemeTajibl u MX coeJUHEeHUSA

OObmas xapaktepuctuka ragoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIICHUS.
Crpoenue 1 pu3nyeckre CBONCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUUYECKHE CBOMCTBA HA MIPUMEpE XJopa
(B3aMMOJEHCTBUE C MeTajulaMH, HEMETaJUlaMu, Iieao4aMu). XiopoBogopod. CoisiHas KUCIOTa, XUMUUYECKHE
CBOWCTBA, MOJIy4YE€HUE, MPUMEHEHHE. J[eiCTBHUE XJI0pa U XJOPOBOJIOPOIA HA OpraHU3M 4YesloBeka. BaxuHenime
XJIOPUJIBI U UX HAXOXACHUE B IPUPOJIE.

OOmas xapaktepuctuka s1eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEHH
okucneHus. CtpoeHHe M (PU3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAa M Cepbl. AJIOTPOIHBIE
MoaU(UKAIMN KHUCIIOpOJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHe, (u3HYecKue U
XUMHUYecKHue cBoMCcTBA. OKCUIBI cephl KaK MPeICTaBUTENH KUCIOTHBIX OKCUA0B. CepHas KHCIOTa, (pusndeckue
U XHMHUYECKHE CBOHCTBa (0OIIMe KaK MpeICcTaBUTENs Kilacca KHCIOT W crneuupuyeckue). XuMHUECKUe
peaKIyy, JeKalue B OCHOBE MPOMBIIIJICHHOTO CIoco0a MOJy4YeHus: cepHoil KucioTsl. [IpuMeHenue cepHoit



kucnoTel. Conu CcepHOW KHCIOTHI, KauecTBEHHas peakuus Ha cyibdaT-uoH. Haxoxnenue cepel u eé
COeMHEHUI B mpupone. XUMUYECKOE 3arpsi3HEHHE OKPY)KAIOLIeH Cpeabl COCTUHEHUSMHU Cepbl (KUCIOTHBIC
J0XK]U, 3arpsiI3HEHNUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

Obmas xapakrepuctuka 31eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTENEeHH
OKHCJIEHUA. A30T, paclpocTpaHeHHe B MpHUpoje, pusnueckre U XUMHUYECKUe cBoicTBa. KpyroBopor a3ora B
npupoje. AMMHUaK, ero (U3NIEeCKUe U XUMUYECKUE CBOICTBA, MmojrydyeHne U npuMeHeHne. Coiau aMMOHHUS, UX
¢u3nveckue U XMMHUYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakiysi Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, e€ MmoJiyueHue, (Gru3nueckue U XMMUYecKrue CBOMCTBA (00IIMe KaK MpeACcTaBUTeNs Kjlacca KUCIOT U
cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MUHEPAIbHBIX YJOOPEHMIA.
XUMHUYECKOE 3arpsa3HEHUE OKpYXKAloIIeH Cpeabl COSAMHEHUSMH a30Ta (KUCIOTHBIC IO, 3arps3HEHHE
BO3/yXa, MOYBEl B BOJ0EMOB). Pochop, amnorponHsie Mogudpukanuu Gochopa, GU3NIECKUE U XUMUYECKHE
ceoiictBa. Oxcupa dochopa (V) u dochopHas kuciora, GU3MIECKHEC U XHUMHUYECKHE CBONCTBA, IMOJIydYEHHE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHUH.

Oo6mas xapakrepuctuka 3yeMeHToB |VA-rpymnmbl. OcoOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTCPHBIC CTCIICHH
OKHCIICHHS. YTIEpOo/I, ATIOTPOIHBIE MOJU(PHUKAIINY, PACTIPOCTPAHEHUE B IPUPOJIE, GPU3NIECKHAE U XUMUIECKHE
cBoiicTBa. Ancop6ouus. KpyroBopot yriepona B npupoje. OKcuasl yriaepoaa, ux Gu3ndeckue U XMMUYECKHe
CBOWCTBA, JICHCTBHE HA KUBbIE OPTaHU3MBI, IOyY€HHE U IPUMEHEHHE. DKOJIOTHUECKHUEe MTPOOIeMBbI, CBSI3aHHBIC
¢ okcugom yriepoga (1V), rumore3a rioOalbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(dekT. YronpHas
KHCIOTa U €€ conu, uX (U3NYeCKHe W XMMHYECKHE CBOWCTBA, MOJy4YeHHE M TIpuMeHeHue. KadecTBeHHas
peakius Ha kapOoHaT-uoHbIl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIIEHHOCTA U CETLCKOM
XO3SIICTBE.

[lepBoHavabHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCOUHEHMAX yriepoza (MeTaH, 3TaH, ITHUJICH,
alleTWICH, JTAaHOJ, TJMIEPHH, YKCyCHas Kuciora). lIpupomHble WCTOYHHUKH YTIIEBOJIOPOIOB (Yroib,
NPUPOJHBIN ra3, HeTh), MPOIYKTHI UX NepepaboTKU (OEH3MH), X POJIb B OBITY M MPOMBINUIEHHOCTH. [ToHsATHE
0 OHOJIOTMYECKH BaKHBIX BEIIECTBaX: JXHMpax, OenKax, YriaeBoJaX — M HUX pPOJM B JKM3HM YEJIOBEKa.
MarepuanbHO€ €ITMHCTBO OPraHMYECKUX U HEOPTAaHUYECKUX COCINHEHHH.

Kpemunii, ero ¢usndyeckne u XMMHYECKHE CBOMCTBa, MoJydyeHWe W npuMmeHeHue. CoeanHEeHUs KpPeMHUsS B
npuposae. OOmue npenacrasieHus o6 okcuge kpemHus (IV) u xpemHueBoil kuciore. CHIMKaThl, HX
UCMOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTU. BaxkHeline cTpouTenbHbIe MaTepHalibl: Ke€paMHUKa, CTEKIIO,
LIEMEHT, OeToH, xene300eToH. IIpoOieMbl 0e30macHOr0 HCIOJB30BaHHUS CTPOUTENBHBIX MAaTepUanoB B
TTOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3l0OB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIIOTBHI, NPOBEICHHE KayeCTBEHHBIX
peakiuii Ha XJOPHUI-MOHBI U HAONIOJIeHHE MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXkarolue (pusnueckue u
XAMAYECKHE CBOWCTBA TaJlOr€HOB M WX COCIUHEHHH (BO3MOXXKHO HCIIONB30BAaHHE BHUACOMATEPHUAIIOB),
03HaKOMJICHHE C 00pa3IamMu XJIOPUIOB (TATIOTC€HUIOB), O3HAKOMJICHHE ¢ 00pa3liaMu Cephl B €€ COSTUHEHUSIMHU
(BO3MOXKHO MCIIOJIb30BaHKE BUAEOMATEPHUAIOB), HaOMOEHUE Mpoliecca OOYTIIIMBaHUs caxapa Moj JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEpPHOIN KUCIOTHI, M3yue€HHE XHMHYECKHUX CBOWCTB pa30aBlIeHHOW CEpHOI KHCIOTHI,
MPOBE/ICHNE KaYeCTBEHHON peaklny Ha Cynb(aT-uoH 1 HaOIr0IeHUe TIpU3HaKa e€ MPOTEeKaHus, 03HAKOMIICHHUE
c (Qu3nyeckuMu CBOMCTBaMH a3oTa, ¢ochopa U UX COEIUHEHUH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), 00pa3liaMu a30THHIX M (POchOPHBIX YI0OpEHH, momyyeHre, coOnpaHue, paclo3HaBaHue U
U3yueHHe CBOICTB aMMUaKa, MPOBEJICHNE Ka4YeCTBEHHBIX peakIfii Ha HOH aMMOHUS U GochaT-uOH U U3yUeHUE
MPU3HAKOB HX MPOTEKaHHWs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MeAbI0 (BO3MOKHO
UCIIOJIb30BaHNE BHUIEOMATEPHUATIOB), H3Y4YEHHE MOJIele KpUCTANIMYeCKUX pemeéToK anMasa, rpadura,
¢bymiepeHa, O3HAKOMJIGHHE C TIPOLIECCOM aACOPOIMHM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM U
YCTPOHCTBOM IPOTHBOTa3a, MOJIydYeHUe, coOUpaHue, paclo3HaBaHWE W W3yueHHE CBOWCTB YIJIEKHMCIIOTO rasa,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT W CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX MPOTEKaHUS,
O3HaKOMJIEHHE C MPOAYKLIHEH CHIIMKATHON MPOMBIIUICHHOCTH, PElIeHrEe YKCIIEPUMEHTaIbHBIX 3a7a4d 10 TeMe
«BaxxHenme HeMeTaJUTbl U UX COEAUHEHUS.

MeTajibl M MX COeIMHEHHUS



OO61ast xapaKTepUCTHKAa XMMHUECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUHU UX ToJiokeHus B Ilepuonnyeckoit
cucteMe xumuueckux »sneMeHtoB J[. WM. MengeneeBa u crpoeHuss aroMoB. CTpoeHHE METAILIOB.
Mertannuueckasi CB3b M METAUIMYECKAs KPUCTAJUIMUECKas pelI€TKa. DINEKTPOXUMHUUECKUN psfl HapsHDKEHUN
MeTaiioB. PU3NYECKUE U XUMUYECKHE CBOMCTBA MeTauioB. OO01iue crnocoObl nmoinydeHusi Metaios. [lonstue
0 KOPpO3UU METaNIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JOPATFOMUHUIA,
OpOH3a) M UX MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilesrounsle MeTasuibl: nojoxeHue B llepuogmyeckon cucreme xummyeckux anemeHToB . M. MeHnneneesa,
CTpOCHHE UX aTOMOB, HaXOXKJeHue B mpupoje. dusnueckre U XMMHUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U
kanusi). OKCUIbI U THAPOKCHUIBI HATPUS U Kanud. [[puMeHeHune meaoyHbIX METaUIOB U UX COSAMHEHUH.
[[lenoyHo3eMenbHbIE METAIUIBI MAarHUM WM KaJbLUK: NOJIO)KEHHE B lleproanueckoil cUCTEME XUMHUYECKUX
anemenToB [I. 1. Menneneesa, CTpoeHHE MX aTOMOB, HaxoKJeHUE B Ipupone. Ousndyeckue U XMMUYECKUE
CBOMCTBAa MarHus U Kanblius. BaxHeime coeguHeHNs Kaablus (OKCUM, THAPOKCH, coiH). JKECTKOCTH BOJIBI
U CHIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B [lepuoandeckoit cucreMe xumudeckux snemeHToB J[. M. Menneneesa, ctpoenue
aToMma, HaxOoXXJeHue B npupoae. OHU3NuecKue U XMMUYECKHE CBOWCTBA alOMUHH. AMQOTEpHbBIE CBOWMCTBA
OKCHJIA ¥ TUJIPOKCUJA AITFOMUHUSA.

Kenezo: nonoxenue B [lepuoauueckoit cucteme xumudeckux aemeHToB . . MenaeneeBa, ctpoeHue atoma,
HaxoxaeHue B npupoze. Gusnueckre u XuMUUeCKHe cBOMCTBa xene3a. OKCUAbl, THAPOKCUIBI U COJIH XKelle3a
(1) u xene3a (1), ux cocras, cBOWCTBa U TOITyYCHHE.

Xumuueckuii Ixcnepumenm:

O3HaKOMJIEHHE C 00pasllaMu METaUIOB U CILJIaBOB, WX (PU3MYECKHMMH CBOICTBaMH, WU3Y4YE€HHE DPE3yJIbTaTOB
KOPPO3HH METAJUIOB (BO3MOXHO HCIOJIb30BAHUE BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHUCTBHS OKCHIA
KaJIbIIUsl U HaTpUs ¢ BOJOH (BO3MOXKHO MCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), UCCIEOBAHUE CBONCTB HKECTKOM
BOJIbI, NpOLIECCa TOPEHMs JKelle3a B KUCIOpoJie (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), NMPU3HAKOB
NPOTeKaHUs KAaueCTBEHHBIX PEAaKLUH Ha MOHBI: MarHWs, Kalblius, aJIOMHHMA, LIMHKA, xene3a (I1) u xenesa
(11, memu (Il), HabarOEHHEe W OMHCAHHE MPOIECCOB OKPAIIMBAHUS IJIAMEHH WOHAMH HATpHs, KaIus |
KaJblusl (BO3MOXKHO HCIIOJIb30BAaHME BHAEOMATEpUAlIOB), HCCiIeNOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QIIOMHHMS U THIPOKCHIA IIMHKA, pElIeHHE SKCIIEPUMEHTAIbHBIX 33a4 Mo TeMe «BakHelne Metamibl U ux
COECIUHEHUS.

XuMus M OKpyxKaouas cpeaa

BemectBa um Marepuanabl B IOBCEIHEBHON KHM3HU 4eloBeKa. be3omacHoe HCMONb30BaHHE BEIIECTB HU
XUMHUYECKUX peakluii B ObITy. [IlepBas moMOILb PH XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XHWMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpenbl (IpelenbHasi JOMyCTUMasi KOHLEHTPAlus BEIIECTB, Jajee —
[TJK). Ponbs XuMuu B pelIeHHH SKOJIOTHYECKUX TPoOIem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepralioB (CTEKIIO, CIIJIaBbl METAIJIOB, MTOJIMMEPHBIE MaTepUaIbl).

Mesicnpeomemmuwie ceasu

Peanuszanus MeXnpeaMETHBIX CBSI3€H IPU U3YUEHUH XUMUU B 9 Kilacce OCYIIECTBIISIETCS YEPE3 UCIIOJIb30BaHHE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M TOHATUH, SBISIFOMIMXCS CHUCTEMHBIMHU JJISl OTIENbHBIX
MIPEeIMETOB €CTECTBEHHO--HAyYHOTO LIHKJIA.

OOme ecTecTBEHHO-HAyYHble MOHATHUS: HAay4dHbIH (akT, TUMOTe3a, 3aKOH, TEOpUs, aHajiu3, CHUHTE3,
KJaccu(ukanus, NepuoAUYHOCTh, HAOII0ICHNE, SKCTIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE, MO/IENb, SIBICHUE,
MapHUKOBBIN A(DEKT, TEXHOIOTHSI, MAaTEPHAIIBI.

®duznka: Marepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIbI, paJMOAKTUBHOCTb, MOJIEKYJIA,
AJIEKTPUUYECKUI 3apsijl, TPOBOIHUKH, TOIYIPOBOJHUKH, JUIICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, 00BEM,
arperaTHOe€ COCTOSTHME BELIECTBa, a3, pacTBOpP, PAacTBOPUMOCTb, KpUCTANIMYECKass pEIIETKA, CILIaBBI,
(bu3nyecKkre BeIMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, MJIaHETHI, 3BE3/1bl, COHIIE.
buonorust: ¢orocunTes, napixanue, Omocdepa, SKOCHCTEMa, MUHEpAIbHBIC YIAOOPEHUS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.



I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, TOJE3HBIE UCKOMAeMbIe, TOTLINBO, BOAHBIC
pECYpCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IPOI'PAMMbBLI 11O XUMHWU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsI JOCTHUTAIOTCS B XOJE
oOyueHUs: XUMHH B €IMHCTBE Y4eOHON M BOCIUTATEILHOMN JEIATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU
POCCUHCKMMH COLIMOKYJIBTYPHBIMH W JIYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSMHU, TNPUHSATBIMH B O00IIECTBE
MpaBWJIaMd W HOPMaMHu TIOBEJIEHUS U CHOCOOCTBYIOT TpoOIleccaM CaMOTIO3HAHMS, CaMOPa3BUTHS H
COLIMAIN3alUU 00yJaromuXcsl.

JIn4HOCTHBIE pe3yNbTaThl OTPAXAIOT FOTOBHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS CUCTEMOW MO3UTHBHBIX
LEHHOCTHBIX OpPUEHTAIINI U PACIIUPEHUE OTbITA IEATEIHbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoTHYECKOro BOCIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY HACJICIHUIO,
MOHUMAHUS 3HAYCHHUS] XMMHUYECKOM HAyKM B JKM3HU COBPEMEHHOIO OOIeCTBa, CHOCOOHOCTH BIAACTh
JOCTOBEpHON MHpOpMaIueil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITUSX MHUPOBOW U OTEUECTBEHHOM XHUMUW,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTAaBICHUSI O COIMAIBHBIX HOPMax U TMpaBWIaX MEXKIUYHOCTHBIX OTHOIICHWH B KOJUICKTUBE,
KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHO-MCCIIEeI0BATENbCKON, TBOPUECKON U
IPYTUX BHUJAAX JEATSIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH IEATEIILHOCTH TPH BBHITIOJHCHUH
y4eOHBIX, TIO3HABATEIHLHBIX 33]1a4, BBITIOJHEHUN XUMUYECKUX dKCIEPUMEHTOB, CO3/ITaHUM YICOHBIX MPOCKTOB,
CTpeMJICHHsI K B3aMMOIMOHMMAHHUIO UM B3aUMOIIOMOIIM B IMPOLIECCE ITOW yuyeOHOU NeATeIbHOCTH, TOTOBHOCTH
OILICHHUBATh CBOE TMOBEJACHHUE M MOCTYNKH CBOMX TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCJIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHUYECKHE TPEJCTABICHUS O BEIIECTBE U XMMHYECKOH PEAKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO DPa3BUTHSI HAYKH M COCTABIIAIOIIME OCHOBY JUIsl TIOHMMaHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHUpAa,
Mpe/ICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3AUMOCBS3SIX YETOBEKa C MPHUPOIHOM
CpeAoii, O POJIM XUMHUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTE;

MMO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIC HA TOJyYEeHHUE HOBBIX 3HAHWWA O XUMHH, HEOOXOIUMBIC IS
OOBSICHEHUSI HaOJIOIaeMBIX TMPOIECCOB M SIBICHUH, MO3HABATENbHON, WH(MOPMAIMOHHOW M YHUTATEIbCKOM
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHON Pa0OTHI C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATYpPOH,
JOCTYITHBIMU TEXHUYIESCKUMH CPEJICTBAMH MH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYUYEHHIO W TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
MPOEKTHOM H HCCIEeNOBATENIbCKONW AESITENTbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHSA
oOyueHus B JalbHEHIIIEM;

4) opMHUpOBAHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha 3JI0POBBIi 00pa3
KU3HU, OCO3HAHWE TOCIEACTBHIA M HEMPUSTHE BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS alKOTOJs, HAPKOTHKOB,
KYpeHHUsI), HeOOXOIUMOCTH COOJIOICHUS TPaBUI OE30MaCHOCTH MPHU OOPAIIEHUN ¢ XUMUYECKIMH BEIIECTBAMHU
B OBITY U peasbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

WHTEpEC K MPAKTUYECKOMY HW3YYCHHIO NPOQEeCcCHil W TpyAa pa3iudHOTO pOJa, YBAKEHUE K TPyAy H
pe3ylbTaTtaM TPYIOBOU JESTEIBHOCTH, B TOM YKCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUM 10 XWMUH,
OCO3HaHHBIM BBHIOOP HMHIUBUIYaTbHOW TPAEKTOPHH MPOJOJDKEHHUS O0O0pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX
WHTEPECOB W CIIOCOOHOCTM K XHUMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH, YCIEemHOM
npodecCHOHAEHON NEATEeNHbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHaIBHOM cperie;



6) IKOJIOTHYECKOT0 BOCTIHTAHNA:

HKOJIOTUYECKH IIeJIecO00pa3HOoe OTHOIIEHHE K TPUPOAE KaK HMCTOUYHUKY >KM3HM Ha 3emje, OCHOBE eé
CYIIECTBOBAHHUS, IOHMMaHUE LIEHHOCTH 3/I0POBOTO U 06e30macHOro odpasa *HU3HH, OTBETCTBEHHOE OTHOIICHHE
K COOCTBEHHOMY (PM3MUYECKOMY U IICUXMUYECKOMY 3/I0POBbIO, OCO3HAaHME IIEHHOCTU COOJIOACHUS IPABUI
0e301acHOro MoBeJeHMsI IIpu paboTe C BEIIECTBAMHU, a TAK)KE B CUTYALUSIX, YTPOXKAIOLUIUX 3A0POBBIO U JKU3HU
JTIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHHS, MOTydaeMble NMPH W3YYECHHH XHMHUH, JJIS PEIICHHs 3ajad, CBA3aHHBIX C
OKpy’Karollel NpUPOAHOM cpeloi, A TOBBIIEHHUS YPOBHA SKOJOTMYECKOH KyJIbTYpbl, OCO3HAHMS
r7100aJIbHOTO XapakTepa HSKOJOTMYECKUX HpoOjJeM M IyTed HX pelleHHs IOCPEICTBOM METOJOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHS PYKOBOJACTBOBATHCS MM B IIO3HABATEIBHOW, KOMMYHHUKATUBHOW H
COLIMAJIBHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe MeranpeIMETHBIX PpEe3yJIbTaTOB BBIJCIAIOT 3HAYUMblE [UId (OPMHPOBAHUS MHMPOBO33PEHMS
oOIIeHayYHbIE TOHATHS (3aKOH, TEOpHSs, MPHUHIUI, THUIOTE3a, (aKT, CHCTEeMa, MPOIECC, SKCIEPUMEHT W
Apyroe.), KOTOpbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEAMETax M IMO3BOJSIOT HA OCHOBE
3HaHUM M3 3TUX MpeaMeToB (GOpPMHUPOBATh MPEJACTABICHUE O LEJIOCTHOM HAaydyHOW KapTHMHE MHpa, U
YHUBEpCaJbHble YyueOHbIe JAEHCTBUS (IIO3HABATENbHbIE, KOMMYHHKATHBHbBIC, PETYJISATHBHbBIE), KOTOpbIE
o0ecreynBarOT GOPMHPOBAHNE TOTOBHOCTH K CAMOCTOSITEIFHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHHUIO y4eOHOU
JESITEIbHOCTH.

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruyeckue geiicTBUA:

YMEHMSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOECHUU 3HAHMW: pPaCKpbIBATh CMBbICI
XAMAYECKUX TOHATHH (BBLACIATh WX XapakTepHbIe MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMHU
MOHATUSIMH ), UCIIOJB30BATh MOHATUSA U1 OOBSICHEHHS OTAEIbHBIX (aKTOB U SIBIICHUH, BBIOMpATh OCHOBAHUS U
KPUTEPUH U KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEeaKIUif, yCTaHaBIMBAaTh MPUYMHHO-
CIIC/ICTBEHHBIE CBS3M MEXAY OOBEKTaMH H3yY€HHs, CTPOUTh JIOTMUECKHE pACCYXJIEHUS (MHIYKTHUBHBIE,
JeTyKTHBHBIE, TI0 aHAJIOTHH ), I€TaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE TPHUMEHSATh B TpOIecce IMO3HAHWA TOHATHS (TpeJAMETHBIE W METalpeAMETHBIC), CHMBOJIHYECKHE
(3HAKOBBIE) MOJIEIH, MCIIONb3YEMbIE B XUMHHU, TPEOOPA30BBIBATh IIMPOKO NMPUMEHSEMbIE B XUMUHU MO/JIEJIbHBIE
NPEJCTAaBICHU — XUMHUUYECKUH 3HaK (CHMBOJI 3JIEMEHTa), XMMHYecKass (opMysia U ypaBHEHHE XHMHYECKOM
peakuuu — TpU pelIeHHH Yy4eOHO-TO3HABaTEeNbHBIX 3a7ad, C YYETOM 3THUX MOJIEIbHBIX MPEJCTABICHUMN
BBISIBIISITh M XapaKTEPU30BATh CYNIECTBEHHBIC NMPU3HAKA H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKLUi, BBIABIATH 00IIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3M M IIPOTUBOPEUHS B
M3Yy4aeMBbIX MIPOLECCAX U SBICHUSX.

Bba3zoBble uccienoBarenbckue 1eiCTBUS:

YMEHHE HCII0JIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a TaKKe B KauecTBE
OCHOBBI JIIs1 POPMUPOBAHUS TUIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KICHUM;
npuoOpeTeHue OMbITa MO MIAHWPOBAHHIO, OPTaHU3AlUU U IPOBEICHUIO YYCHUUECKUX IKCIIEPUMEHTOB, YMEHHE
HaOII0AaTh 3a XOJOM IPOLECCa, CaMOCTOSITEIbHO IPOTHO3UPOBAaTh €ro pe3yibTar, (opMyIupoBaTh
0000IIEHNsT M BBIBOJABI MO pe3yjibTaTaM IMPOBEAEHHOTO ONBITA, MCCIEAOBAaHUS, COCTaBIATh OTYET O
IpojieTIaHHo paboTe.

Padora ¢ undopmanmeii:

yYMEHUE BbIOMpPATh, AaHAIU3UPOBATb M MHTEPIPETUPOBATh HHPOPMALMIO Ppa3IM4YHBIX BHUAOB U  (HOpM
NPEJCTAaBICHNS, IOJYyYaeMyl H3 pa3HbIX HCTOYHUKOB (HAYYHO-TOMYJISIpHAs JIMTEpaTypa XHMHYECKOTO
COJZIepKaHusl, CIpaBOYHBIE TMocoOus, pecypchl VHTepHETa), KPUTUYECKH OIICHMBATh IMPOTHBOPEUYHBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE NMPUMEHATh Pa3INYHble METOMbI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MH(OPMAIMKM U COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOAMMBIX [UI BBIOJHEHMs] Y4YeOHBIX M TIO3HABaTENbHBIX 3aJad ONpENENEHHOro THIIa,
npuobpereHue omnbiTa B 00JacCTH  HCIOJIB30BaHHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX —TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCIOJIH30BAHUS PA3IUYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSITEIILHO BHIOMPATh



ONTUMANIbHYI0 (HOpMY MpeAcTaBIE€HUS HHPOPMALUU U WUIIOCTPUPOBATH pPELIAeMble 3a/aud HECI0KHBIMU
CXeMaMH, AUarpaMMaMu, IpyruMu popmMaMu rpaduKu ¥ UX KOMOUHAIMSIMU;

YMEHHE HCIIONb30BaTh M aHAJIU3UPOBaTh B IIpolecce y4eOHOM U HCCIe0oBaTENbCKOM JIeATENIbHOCTH
MHGOPMALIHIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEJILCKOTO XO035ICTBA U TPAHCIOPTA HA COCTOSIHUE OKpY’Karollen
IPUPOJHOM CpEJIbI.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

YMEHMs 3aJaBaTh BONPOCHl (B XO0A€ Juajora M (WIKM) AMCKYCCHH) IO CYIIECTBY OOCYXIaeMOHl TeMBl,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS NPEATIOKEHHOM 3a1aun;

YMEHUS NPEJCTABIATh IOJyYEHHbIE PE3yJIbTaThl M103HABATEIbHOM JESITEIbHOCTH B YCTHBIX M IUCHMEHHBIX
TEKCTax; JAeJaTh MPE3CHTAINIO PE3YIbTATOB BHIIIOJHEHUS XUMUYECKOTO SKCIIEpUMEHTa (JIAOOPaTOPHOTO OTIBITA,
nabopaTopHOH pabOTHI 1O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

YMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIbHOW M MCCIIENOBATEIILCKOM
NESTeNbHOCTH IPU PELICHUH BO3HMKAIOIMX IpoOJeM Ha OCHOBE Y4€Ta OOILMX HMHTEPECOB M COIJIacOBaHMS
no3unuid (00CyKaeHus, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMBbI», KOOPAWHAIMS COBMECTHBIX JCHCTBUM,
ompeielIeHUEe KPUTEPHUEB 10 OIEHKE KaYeCTBA BBITIOJIHEHHON PabOThI U IpyTHUe).

PeryasiTuBHbIe yHHBepcalbHble y4eOHbIe NeiicTBUA:

YMEHHE CaMOCTOSATEJIBHO ONpPENEeNiTh LEIN AESTeNbHOCTH, IJIaHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U
IpU HEOOXOTMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBIOMpATh HamOoiiee A(PQPEKTHBHBIE CIOCOOBI
pelieHrs y4eOHBIX U [IO3HABaTENbHBIX 337ady, CaMOCTOSITENBHO COCTaBIATh WM KOPPEKTUPOBATH
IPE/UIOKEHHBI allrOpUTM JEHCTBUH NpU BBINOJHEHUU 33/JaHUl ¢ y4ETOM IOJIydyeHHMs] HOBBIX 3HAHUH 00
U3y4yaeMbIX OOBEKTax — BEIIEeCTBAX M peakUUsAX, OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOIO pe3yJsbTaTa
3asIBJICHHOM 11€7IM, YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUHU 3aJIlaHUM.
NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00S3aTEIBHOIO COJACPXAHUSA, YCTAaHOBJICHHOTO IaHHOM
¢benepanbHOi paboueil mporpamMMmoil, BBIIEISAIOT: OCBOEHHbIE OOYYAIOUIMMMCS Hay4yHbIe 3HAHUSA, YMEHUS U
Croco0b! JecTBUH, crienupuueckue A NpeaMeTHON 061acTu «XUMHUA», BUbI JESTEIbHOCTH 1O MOTyYEHUIO
HOBOT'O 3HAaHMsI, €ro WHTEpIpeTallH, MPeoOpa3oBaHUI0O U MPUMEHEHHIO B PA3IUYHBIX Y4YE€OHBIX M HOBBIX
CUTYalUsX.

K xoHiy o0ydeHus B 8 KkJjacce mpeIMETHbIE pe3yslbTaTbl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXKaTb
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

® PacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKHX IOHATHI: aTOM, MOJIEKYJd, XUMHUYECKHI JJIEMEHT, NPOCTOE
BELIECTBO, CJI0KHOE BELIECTBO, CMECh (OJJHOPO/IHASL M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEIbHASI aTOMHAs
U MOJIEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JI0JIsi XMMHYECKOTO
3JIEMEHTa B COEIMHEHHM, MOJISIPHBIM 00BEM, OKCHJ, KUCIIOTA, OCHOBaHME, COJb, 3JIEKTPOOTPULATEIHHOCTD,
CTENeHb OKMCJICHHS, XHMHUYECKas peaklus, KiIacCU(UKAIUSA peakuuil: peakuu COeIWHEHMs, pPEeaKLIUu
pa3JoXKeHUs, peaklMM 3aMellleHus, Peakui oOMeHa, 9K30- U 3HJIOTEPMHUYECKHE peaKlUu, TEIUIOBOU >PdeKT
peaxkuuu, sIpo aroMa, 3JEKTPOHHBIM CIOH aroma, aTOMHas OpOHUTalb, paAMyC aromMa, XMMHYECKas CBSA3b,
MOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAs CBS3b, MOHHAs CBA3b, UOH, KaTHMOH, aHWOH, PacTBOp, MAacCOBas JOJI
BellecTBa (IIPOLEHTHAs! KOHLIEHTPAIMs) B PaCTBOPE;

® MJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHMX MOHATHM M MPUMEHATH 3TH MOHATUS NPU ONHUCAHUU
BELIECTB U UX MPEBpAILECHUN;

® IICTI0JIb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBJIeHUs (OpMyJ BEIIECTB M ypaBHEHUH XHMHYECKHX
peaKuuii;

® OIIpENIeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENICHb OKHCICHHS JIEMEHTOB B
OMHAPHBIX COEAMHEHHSX, NMPUHAUICKHOCTh BEIIECTB K ONpPENeNEHHOMY KIaccy COeIMHEHHH 1o (dopmynam,
BUJ XUMHUYECKON CBSI3U (KOBAJIECHTHAsl U MOHHAs) B HEOPraHMUYECKUX COEMHEHUSX;

epackpbiBaTh cMbIci Ilepmommnueckoro 3axkoHa JI. M. MengeneeBa: IEeMOHCTPUPOBATh ITIOHUMAHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX MOJ0XKeHUs B [leproaudeckon cucreme,
3aKOHOB COXPaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIDHOTO Y4Y€HHs, 3aKOHA
ABoraapo;



® ONHCHIBATh M XapaKTepH3oBaTh TabnuuHyio (opmy Ilepmomuueckoil cHUCTeMbl XUMHUYECKUX 3IIEMEHTOB:
pasnuuaTh TOHSTHS «ryaBHas moarpynmna (A-rpynma)» u «mobouHas moarpynma (b-rpymma)», manmeie u
0oJbIIMEe TEepUOMbl, COOTHOCUTH O0O3HAUEHHUs, KOTOpble HMelTcs B Tabmuue «[lepuoauueckas cuctema
XUMUYecKux aeMeHToB Jl. . MenaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XUMHUECKUX
AJIEMEHTOB (COCTaB U 3aps A1pa, 00IIee YUCIIO HIEKTPOHOB U PACIIPECIICHIE UX O AIEKTPOHHBIM CIIOSIM);

e KJ1acCU()UIIUPOBATh XUMUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA, XMMUYECKHE PeaKIuu (110 YUCITy U
COCTaBY YYacTBYIOIMX B pEaKLUU BEUIECTB, MO TEIIOBOMY 3 (deKTy);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXKIas
OIHMCaHWE IPUMEPaMH MOJIEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOIIMX XUMUYECKUX PEAKILIN;

® [IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX KAuyeCTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBpAIlCHUI B Pa3INYHBIX YCIOBUSX;

® BEIYUCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO JOJIO XUMHUYECKOTO
aeMeHTa 1Mo (Qopmysie COeIWHEHHUs, MacCOBYIO JOJIO BEIIeCTBA B PACTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMHYECKON peaKilny;

® [I[PUMEHITh OCHOBHBIE OMEpallii MBICIUTEIbHON JAEITeIbHOCTH — aHAIN3 U CUHTE3, CpaBHEHHE, 0000IIeHHeE,
CHCTEMaTH3alNI0, KIACCU(PHUKAINIO, BBISIBICHHE MPUYHMHHO--CIICICTBEHHBIX CBA3CH — Uil M3YYCHHUs CBOWCTB
BEIIECTB M XMUMHYECKHX PEaKIMid, €CTECTBEHHO-HAYYHbIC METOJIbI TO3HAHUS — HAONIOJIEHHE, W3MEpEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBIH);

e CIIeZIOBAaTh TpPABWJIAaM IIOJIB30BAHUS XUMHUYECKOW MOCYNON M J1abopaTopHbIM O0OpYyIOBaHHEM, a TaKXKe
nmpaBwiaM oOpallleHuss C BEIIeCTBAMH B COOTBETCTBHM C WHCTPYKLHUSMHU IO BBIIOJHEHHUIO JaOOPaTOPHBIX
XMMHUYECKHUX OIBITOB MO TMOJYYCHHIO U COOHMpaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA W KHCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OINpPEAEIEHHOM MaccoBOM Jl0yiell pacTBOPEHHOIO BELIECTBA, IJIAHUPOBATh U
MPOBOJIUTh XUMHUYECKHE HKCIEPUMEHTHI 10 PACIIO3HABAHHIO PACTBOPOB IIEIOYEH W KHCIOT C TMOMOIIBIO
MH/MKATOPOB (JIaKMYC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE).

K xoHiy o0ydeHus B 9 KkJacce MpeIMETHbIE pe3yJlbTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh
Cc(OPMHPOBAHHOCTH y OOYJAFOIINXCS YMEHUH:

® PACKPBIBATh CMBICI OCHOBHBIX XUMHUECKUX MOHATHH: XMMUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH,
aHMOH, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHHUS,
XUMAYECKas peakiusi, XMMUYECKas CBs3b, TEIUIOBOH 3((eKT peakiuu, MOJb, MOJSAPHBIA 0OBEM, pacTBOp,
AJIEKTPOJIUTHI, HEJEKTPOIUTHI, IEKTPOIUTHYECKAs IUCCOLMALUS, PEaKIIMM MOHHOTO OOMEHa, KaTalu3aTop,
XMMHYECKOEe paBHOBECHE, 0OpaTUMBbIE U HEOOPAaTUMBbIE PEAKLIUHU, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINHY,
OKHCIIUTEIh, BOCCTAHOBUTEIb, OKHCIICHHE W BOCCTAHOBIIEHHUE, aJUIOTPOIHS, aM(pOTEPHOCTh, XUMHUYECKAasl CBS3b
(KoBaJIeHTHAs, HOHHAsI, METAJUTNYECKast), KpUCTAJUTMYECKasi PEIIETKa, KOPPO3UsI METAILIOB, CIUIABhI, CKOPOCTh
XMUMUYECKOH peakiuu, npeaensHo gonyctumas konnentpanus [1/IK Bemecrsa;

® WJLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHITHH W TMPUMEHSTH STH TIOHSATHS TPH OMUCAHUN
BEIIECTB U UX MPEBpaIlCHUll;

® ICTIOJIF30BaTh XMUMUYECKYI0 CHUMBOJHKY JUIsI COCTaBJICHUS (OPMYJ BEIIECTB W ypPaBHEHHH XHUMHYECKHX
peakuuii;

® OIIpENIeNATh BaJEHTHOCTh M CTENEHb OKHMCICHHUS XHMHMYECKHX OJJIEMEHTOB B COCIMHEHUSX pa3IMYHOIO
COCTaBa, MPHHAJJICKHOCTh BELIECTB K ONMpPEACIEHHOMY KJIACCy COeIMHEHHMH Mo (GopMmyliaM, BUA XUMHUYECKOU
CBsI3U (KOBaJCHTHAs, MOHHAs, METAIUTMUECKAs) B HEOPTAaHMUECKUX COCTUHEHUSX, 3apsl HOHA TI0 XUMHUYECKOM
dbopMyrne, xapakTtep cpedbl B BOAHBIX PAaCTBOpaX HEOPraHUYECKUX COCAUMHEHHM, THUIl KPUCTAILTHYECKON
PEIETKH KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMbIch llepmoamyeckoro 3akona [[. M. MenpgeneeBa u NEMOHCTPUPOBATH €ro IMOHUMAaHUE:
ONMCHIBaTh W XapakTepus3oBaTh TaOnmuuHyio (opmy Ilepmoauueckoil cucTEMBl XUMHUYECKHX 3JIEMEHTOB:
pa3nuyath TOHATHA «TJaBHas mnonarpynmna (A-rpynma)» u «mobounas moxarpymma (b-rpymma)», manbie u
00JIbIIKE MEPUOJbI, COOTHOCUTh 0003HAUEHUs, KOTOPhIE UMEIOTCS B MEPUOAMYECKON TabauIe, ¢ YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHUS aTOMOB XHMMMYECKHMX OJJIEMEHTOB (COCTaB M 3apsia sjapa, olliee 4YHcCIo
AJIEKTPOHOB M PACIpEeNICHHE UX 0 JIEKTPOHHBIM CII0SIM), OOBACHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHHUH



CBOWCTB 3JIEMEHTOB U UX COCIMHEHHUH B Ipezesax MajibIX MEPHOAOB U INIABHBIX HOATPYIII ¢ YYETOM CTPOCHMUS
UX aTOMOB;

e KJ1acCU(PUIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XMMUYECKHE PeakLuu (110 YUCIy U
COCTaBYy YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3P QEKTy, MO0 M3MEHEHUIO CTENCHEH OKHUCICHUS
XHMHYECKHX AJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CIEHU(PHUECKUE XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX
BEIIECTB, IMOJTBEPXk/Jas OINUCAHHWE INPUMEpPaMHM MOJEKYJSIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYHOIUX
XUMUYECKHUX peaKIuii;

® COCTAaBJIATh YPAaBHEHUS IEKTPOJIMTUYECKOH AMCCOLMALMM KUCJIOT, MLIeJouell W coied, IoJHbIe U
COKpaIlléHHbIE YPABHEHUS PEAKLUii HOHHOIO 0OMEeHa, ypaBHEHHsI peakifii, TOATBEPKAAIOLINX CYLIECTBOBAaHHUE
TFEHETUYECKOM CBSI3U MEXK]y BELLIECTBAMH Pa3JIMYHbIX KJIACCOB;

® DACKpBIBATh  CYIIHOCTb  OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  IMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PeaKLUid;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTU MTPOTEKAHUs XMMHUYECKHX
[IPEBPALICHUI B pa3JIMYHBIX YCIOBUSIX;

® BEIUUCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAaccChl BEIECTB, MacCOBYIO JOJIO XMMHUYECKOIO
ayieMeHTa 1Mo (HopMysie COCAMHEHHUS, MAacCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOAMTH PACUETHI IO
YPaBHEHHIO XMMUYECKOH peaKiui;

e cOOMIOaTh IPaBWJIA I0JIb30BAHUS XHMMUYECKOW MOCYN0Ml U 1a00paTOpHbIM OOOpYIOBaHUEM, a TaKkKe
npaBuia OOpalleHHs C BEIIECTBAMM B COOTBETCTBMM C HHCTPYKLHMSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX
XMMHUYECKHUX OIBITOB I10 MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (aAMMHUAKa M YTJIEKUCIIOro rasa);

® [IPOBOJIUTh PEAKLUH, MOATBEPXKIAIOIIME KAayeCTBEHHBI COCTAaB pa3IMYHBIX BELIECTB: PACIO3HABATh
OINBITHBIM MYTEM XJOpHI-, OpoMuA-, HoauA-, KapOoHat-, docdar-, cumukat-, cyabpaT-, THAPOKCUI-UOHBHI,
KAaTHOHBl AMMOHUSI U MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX pacTBOpax HEOPraHMYECKHX
BELIECTB;

® [I[PUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIHON AEATEIbHOCTH — aHAIN3 U CUHTE3, CpaBHEHHE, 00001IeHHE,
CHCTEMaTHU3allii0, BbISIBIEHUE TNPUUYUHHO-CIEJACTBEHHBIX CBSI3eH — JUIsI M3y4YeHHs CBOMCTB BELIECTB H
XMMHUYECKHX PEaKIUi, ECTECTBEHHO-HAYUHbIe METO/Ibl T0O3HAHUS — HAOJI0JIeHNEe, U3MEPEHUE, MOIETMPOBAHNUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHCIUTEIBHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PECAKIITNN
bu6mmoreka [IOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriyOiaeHue 3HaHHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | 6
' DIICMEHTO PYHIRL -€pa 1 ee https://m.edsoo.ru/7f41a636
COEZIMHEHUS
| | . oo
. JIEMEHTOB V A-TPYIIITHL. T U UX
Py ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
: JIEMCHTOB - Bl YT "
. Pyn poA https://m.edso0.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. W€ CBOICTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponp xumuu B 1 bu6mmoreka [IOK
KU3HM YesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax Imo3HaHUS B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 bubnuorexa [JOK
obparienus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<Il’3a3z[eneHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0OH MTOCTOSTHCTBA COCTaBa 1 bubnmuotexa [JOK



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

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTENIbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUAYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHUUKJIONETUCT. O6o6yI;IJeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubnnorexka [JOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u 206npaHHe bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
MHJIUKATOpax https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputesb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
" ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
r
18 rmceasn neoprammiccran. Brmorera LIOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
K 6ota Ne3
50 "Ochomse ciacen neopraiceKix biorera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
IT
1| mamecka snoworton,Towmmie Bumorer LLOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX 31eMeHTOB /[I. 1.

https://m.edsoo.ru/00ada52c
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Menpeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butmnorexa LOK
55 aToMOB 3J51eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adatbc
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAyKU U NIPAKTUKU. []. bubnnorexa [JOK
W. MenneneeB — yuéHblil, nenaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubnmuorexa [JOK

peakuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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bubmuoreka [JOK

64 OKHCIIMTEIIM U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | ot |
CBS3Ey https://m.edso0.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00adb33c
67 PeszepBubIil ypok. O60011eHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHCTEMAaTH3AIMs 3HAHHUH https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XUMHAYeCKHX 3eMenToB [1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 EBOIZCTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecH#. DaKTOPHI, BIHUSIOIINE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 I[I/IC(IJ)OHI/IaI_II/II/I.pCI/IJIBHBIe U cia0ble bubmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3Kcnpep1/1MeHTaanmx Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1auW»
KonrtponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIuy B PacTBOPAX)»
18 OO1m1ast XapaKTepUCTHKA raJIOreHOB. bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00addd12
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XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjiopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
[IPUMEHEHUE
IT e 6ota Ne 2 eme
20 «IEI)(E'_I)iTHZH(I:/IKCa:OIJ)'i{If(;r; KI/ICJ‘I:)I:L;[ . Bubmiorexa LIOK
YACHHE COI> ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
B
21 smmscoxnx peasta, con o biGuorera LIOK
PRI, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBoiopo/1, CTpOeHHE,
24 q)nrs)nqefmﬁei xnlimqecm/le Brbmiorexa LIOK
5 https://m.edso00.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (pmnjecmdz " XI/II\IZI/I‘{eCKI/Ie bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC bubmmorexa LIOK
Pactipoctp PHPOAC, https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE bubmorexa [IOK

’ i https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
IT 0 Ne 3
o | Dot e
yqu 13V https://m.edsoo0.ru/00adf180
€ro CBOMCTB

31 A3oTHas KUCOTa, e€ Pu3muecKue u bubnnorexa [HOK
XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e e
yAo0p ’ . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMU a30Ta
(¢) .0 V

33 (p(())cc((lf)(()) pHaHKIfII:CHJI((I)):: (b(I?IE:HE{e)CII:He u Bubmiorexa LIOK

P ot https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHON cpefbl hocaTamu

https://m.edsoo.ru/00adfc20
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35

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KACIOTa U €€ COJIN

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe IIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bubmuorexa [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas padorta Ne 5.

Pemenne OKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHUS)>

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padorta Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beraucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.eds00.ru/00ae1156
peakiuii, eciii OJIMH U3 PEarcHTOB
COJICPKUT TPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlemouHbIC METAJLIBI bubmmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHne U CUCTEMaTU3AIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
53 IIpakTruyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHUs"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skciepuMeHTaIBHBIX bubnnorexa [JOK
3a1a4 1o reMe «Bakneie https://m.edso00.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT IpUMecH. Berauciienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06o001IeHre U CUCTEMaTU3AIIHS
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edso00.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 knacc: yueb. as obmieoopazoBarenbHbx yuapexaenuii / O.C. I'abpuensH. - 3-e us.,
crpeorutl. - M.: JIpoda, 2022. - 286 c.

Xumus. kiacc: yuae0. s obmeoopazoBarenbHbIX yapexaenuit / O.C. [abpuensH. - 3-e u3.,
crpeotutl. - M.: JIpoda, 2022. - 288 c.

METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. 'abpuensn O. C., Bocko6oitaukosa H. I1., SlurykoBa A. B. HacronpHast kKHUra yauTens.
Xumus. 8 ki1.: Meroauueckoe rmocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAmrykoBa A. B. Terpanp amns 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pa6ot. 8 k1. K yue6uuky O. C. I'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

3. I'abpuensy, O. C. Metoauueckoe nocodue k yuednuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusi». 9
knacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosorndyeckue kaptol k yueOHuky O. C. 'abpuensna «Xumus. 8 kiaacey :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosorndyeckue kaptol kK yueOHuky O. C. 'abpuensna «Xumus. 9 kinace» :
Meroandeckoe rmocodue / JI. 1. AcanoBa. — M. : [poda, 2018

7. Xumus. 8 ki1.: KontponbsHbie 1 ipoBepounbie padoThl k yueoHuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda, 2022.
JTAaHHBIE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumusi» u caiit 1uis yaurens «5 uay Ha ypoK XUMHUN»
http://him.1september.ru Equnas xomexmus LIOP: [IpenMernas kommekuust « XuMHsI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAY4HBIE SKCTIEPUMEHTBHI:
xumus. Komneknus Poccuiickoro o0mieo0pa3oBareabrHOTO TopTaia
http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast omuMnuana mikOIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHbIA y4eOHUK JJIst CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMUH: 3JIEKTPOHHBINA YISOHUK

http://www hemi.nsu.ru OTKpbITBII KoTemK: XUMUs

http://www.chemistry.ru /[uctaHninoHHast OITMMITHA/IA 110 XUMHUH: TEICKOMMYHHKAITMOHHBII
00pa3oBaTENbHBII MTPOESKT
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