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HHOACHUTEJBbHAA 3AIIUCKA

[IporpaMMma 1o XMMUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEeNIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE (eaepaTbHOM
paboueil mporpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHICIIUHU MPEMoAaBaHus y4eOHOTrO mpeamera
«Xumusi» B 00pazoBaTesbHbIX opranu3anusax Poccuiickoin denepamnum.

[Iporpamma 1o xumuu Aa€T NpeACTaBICHUE O MLEIAX, OOmel cTpaTerun OOydeHUs,
BOCIIUTAHUSA U Pa3BUTHUS OOYYAIOIIUXCS CpPEACTBAMH y4eOHOro MpeIMeTa, yCTaHABIMBAET
00sA3aTeNIbHOE NIPEIMETHOE COZIEpKAHUE, IPETyCMaTPUBAET PACIIPEAEIICHUE €ro 10 KilaccaMm U
CTPYKTYpUpPOBaHHUE I10 pa3fesiaM U TeMaM MPOrpaMMBbl [0 XUMHUHU, ONPEEIsIeT KOMUYECTBEHHbIE
U KauyeCTBEHHbIE XapaKTEPUCTUKH COJEPKAHMS, PEKOMEHAYEMYIO IOCIE0BATEIbHOCTh
M3YYEeHUS XUMUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHMKH y4eOHOTO
mporiecca, BO3pacTHBIX OCOOCHHOCTEH 00yUYarOMmMXCs, ONMPENENIeT BO3MOKHOCTH MPEIMETa ISt
peanu3zanuu TpeOOBaHHUM K pe3ylbTaTaM OCBOCHHsSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbI Ha
YPOBHE OCHOBHOT'O 00I11€T0 00pa30BaHUs, a TaKke TPeOOBaHUM K pe3yibTataM 00yUYeHHs] XUMUU
Ha YpOBHE Ieliell W3y4eHHs TpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENHHOM
JeSATEIBHOCTH 00Y4aroIIerocst 1o OCBOEHUIO Y4€OHOIO COJIep KaHus.

3HaHHE XUMUH CIY>)KUT OCHOBOH i1 (pOpMHUpPOBaHUS MUPOBO33pEHUST 00yUJaIOIIErocs, ero
MPEACTaBICHUN O MaTEPUATTLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMUPYEMbIE XUMHUEH
MIpPeICTABIICHUS] O B3aMMOIPEBPAIICHHUSIX SHEPTUU U 00 HBOIIOIMH BEIIECTB B MPUPOJIE, O MYTIX
petieHuss TJI0OANBbHBIX TMPOOJeM YCTOWYMBOTO pa3BUTHSA 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOMU, MHUIIEBOM 1 SKOJIOTHYECKO 0€30MacHOCTH, MPOOIeM 3paBOOXPAHCHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXHOCTEH i camopa3BuUTuss U (OPMUPOBAHUS
KYJIbTYPbI JITYHOCTH, €€ 00I1IeH 1 PyHKITMOHATHHOU IPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBIIUICHHUS] U TBOPUYECKHUX CIIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB WX  CaMOCTOSTEIIbHOW  y4eOHOW  NIeATeNbHOCTH, OJKCIIEPUMEHTAJIbHBIX |
WCCIEeIOBATeIbCKUX YMEHHH, HEOOXOMUMBIX KaK B TIOBCEJHEBHOW JKHU3HHM, TaKk H B
npodeccuoHaIbHON 1eATeNbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3TJIsi7]a Ha €UHCTBO NMPUPOABI U YEJIOBEKA, SIBJSETCSI OTBETCTBEHHBIM TarioM B (POPMUPOBAHUN
€CTECTBEHHO--HAYYHON IrPaMOTHOCTH 00 YJarOIIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTeCTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKIJIaJ B DKOJIOTHYECKOE OOpa3oBaHHE
oOydJaronmxcsi.

JlaHHbIe HampaBieHUS B OOYYCHHH XMMHU 00ECIEUMBAIOTCS CHEIM(UKON conepKaHus
yueOHOro mpeaMeTa, KOTOPBIA SBISETCS TEeNarorH4ecKd aJalnTHPOBAHHBIM OTPa)KEHHEM
0a30BOI HAYKW XUMUU Ha ONIPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa30BaHMA OPUEHTHPOBAH Ha OCBOCHUE
00y4JaIOIUMUCST CUCTEMBI TICPBOHAYAIBHBIX IMOHSATUN XUMHUHU, OCHOB HEOPTaHUICCKOW XVUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYUMBIX MOHSATUN OPraHUYECKON XUMUHU.

CrtpykTypa comepaHus MPOrpamMMbl IO XMUMHH C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
nonxona k e€ mzydenuro. CopeprkaHue CKIAABIBAETCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTEC W BEIIECTBE M CHCTEMBl MOHATHH O XHMHYECKOH peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpHO OpPTraHU30BaHbI MO MPUHIUIY MOCIEJOBATEIFHOTO Pa3BUTHUA 3HAHMKW HA OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBHI BCETO €CTECTBO3HAHUS;
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— Ilepuoanueckoro 3akona /1. 1. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YY€HHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— MpeJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOIHAIINH BEIIECTB B paCTBOPaX.

Teoperuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMUPUYECKH TMOITYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEJOBATEIbHO OT OJIHOTO YPOBHS K JpPYromy,
BBITIONHSSL (DYHKIIUM OOBSICHEHHS] M MPOTHO3MPOBAHUS CBOWCTB, CTPOSHUS U BO3MOXKHOCTEU
MIPAKTUYECKOr0 MPUMEHEHUS U MOTyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHMe MNporpaMMbl 0 XUMHUHU CIOCOOCTBYET (OPMUPOBAHMIO IPEACTABICHUS O
XMMHUYECKONH COCTaBIIAIONICH HAydyHOW KapTUHBI MHpa B JIOTUKE €€ CUCTEeMHON MpPUPOJIBI,
LIEHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3ydeHue xumuun
MPOUCXOJUT C TMPHUBJICUCHUEM 3HAHMW U3 PAHEE U3YUYCHHBIX YYEOHBIX MPEAMETOB:
«Okpyxaromuii Mup», «buonorus. 5—7 knaccel» u «dusuka. 7 kiace.

[Tpu u3yyeHUN XUMUU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, TPAKTUYECKON JEATETLHOCTH YEJIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOW KYIbTYphL. 3aJaua y4eOHOro mpeamMeTa COCTOUT B (hOPMUPOBAHHH
CHUCTEMbl XUMHUYECKHX 3HAHUW — BaXKHEUIINX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIeHH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
MPUOOIIIEHNN K HAyYHBIM METO/IaM TIO3HAHUS MIPU U3YYCHHUH BEIIECCTB U XUMUYECKUX PEaKIINil, B
(¢bopMUpPOBaHMHM ¥ pPA3BUTUU T[IO3HABATEIBHBIX YMEHUW M UX TPUMEHEHHH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-MCCIIEJOBATENbCKOM IESITETbHOCTH, OCBOEHUHU IPAaBUJ O€30IaCHOTO
oOpallleHus C BEIIeCTBAMU B TTOBCETHEBHOM JKU3HH.

[Ipy uM3yueHHH XMMHUHM Ha ypOBHE OCHOBHOI'O 0OIIEero 0Opa3oBaHUS Ba)XHOE 3HAYCHUE
MPUOOpPENH TaKue eI, Kak:

— (opMupOBaHNE MHTEIJIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY TMPUHSATHIO PEIICHUH, CIOCOOHON amanTHpOBAaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

— HaMpaBJICHHOCTh OOYYEeHHsS HA CHCTEMaTHYEeCKOE NPHUOOIIEHHE OOYJaIOIMHUXCS K
CaMOCTOSITEIHOW  TO3HABATEJIbHOW  JCSATEIBbHOCTH, HAy4YHBIM  METOJaM  TO3HaHUS,
(hopMUPYIOITIUM MOTHBAIIHUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— oOecrieueHne YCIIOBHM, CIIOCOOCTBYIOIIMX IPUOOPETCHUIO OOYYAIOIMMUCS OIBITA
pa3HOOOpa3HOW ACSITENHFHOCTH, TIO3HAHHUS M CaMOIO3HAHWSI, KIFOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JESATEIbHOCTH;

— ¢gopmupoBanue o01mel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON TPaAaMOTHOCTH, B TOM
YHClie YMEHUH OOBSCHATH M OLICHUBATH SIBICHUS OKPYKAIOLIEro MHpa, UCHOJb3Yysl 3HAHUS U
OTBIT, TIOJNIYYCHHBIC MPH H3YyYCHUH XUMHUHU, MPUMEHATh HMX TPU PEIICHUH MpodiIeM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

— ¢gopmupoBaHue y 00yJarOIUXCS TYMAHUCTHYECKUX OTHOIICHHA, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWM A1 BBIPAOOTKHM SKOJOTUYECKHU LIeJIecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXKAIOLIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBAIIMH K O0YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouiIs ¥ HAMPABICHHOCTH JabHEHIIIEro o0 yueHusl.

OO1iee yucino 4acoB, OTBEAEHHBIX AJIA M3y4YEHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBanus, cocTaBiseT 136 gacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezelno), B 9 kinacce — 68
yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/JbHbIe XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XHUMHS B CHUCTeMe HayK. Tema u
BemiecTBa. PuU3MuecKre CBOMCTBA BELIECTB. ArperarHoe cocrosinue BemiecTB. [loHsitue o
METO/1aX MO3HaHMA B XUMHH. YucThie BemecTBa U cMecu. CrocoObl pa3esieHUus] CMECEeH.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocTsie u clioXHbBIE BElIeCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTeNbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHAas
Macca. MaccoBast 105151 XMMUYECKOT0 JIEMEHTA B COEIUHEHUH.

KonnuectBo BemectBa. Monb. MomnspHass macca. B3auMocBsi3b KOJIMYECTBA, MAacChl U
qHClia CTPYKTYPHBIX SIMHHUIL BenecTBa. Pacuérel mo GpopmynamMm XUMHUYECKUX COCTHMHEHUH.

®u3znyueckue M XUMHUYECKHE SIBICHUS. XUMHUYECKas peakiuss U e€ MNpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukamnus XMMUYECKUX PEaAKIUi
(coenuHeHwMs, pa3aoKeHHs, 3aMeIIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0W, mpaBuiaMu paboThl B abopatopud U IpuéMamu
oOparmeHust ¢ 1abOpaTOpHBIM O0OpPYIOBaHUEM, M3YUYCHHE U ONMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HaOM0IeHne (pu3nYecKuX (TJIaBIeHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHTIEHHE W KOHJICHCAIIHs BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHNWE MEIHON MPOBOJIOKHU, B3aUMOJIECHCTBUE MeJla C KHCIOTOMN) SIBIEHUH, HaOII0IeHHE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHMWA XHMHYECKHUX peakuuid (pas3sioKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, paznoxkeHnue ruapokcuna menu (1) mpu
HarpeBaHWHW, B3aUMOJICHCTBHE >kele3a ¢ pacTtBopoM coiu Mmenu (), m3ydeHme cmocoOoB
pasleneHus cMeceil: ¢ TMOMOIbI0 Maraurta, (UIBTPOBaHHUE, BBIAPUBAHME, AUCTUILISIINS,
xpoMarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOM COJM, HAOMIOJEHWEe W OINMUCaHUE
pe3y/bTaTOB MPOBEJACHUS ONbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAaCChl, CO3/1aHHE
MOJIeNIe MOJIEKYI (IITapOCTEePKHEBBIX ).

BaskHel1ue npeacTaBuTeId HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciopoa — 3JIEMEHT M MPOCTOE BEUIECTBO.
HaxoxneHue xuciopoja B mpupoae, GU3ndecKue U XUMHYECKHUE CBOWCTBA (pEaKIUuy TOPESHHUS).
Oxkcunpl. Ilpumenenue xucimopoga. CnocoObl MOMydeHHUs KHCJIOpoJaa B JjabopaTopuud U
MPOMBIIIICHHOCTH. KpyroBopoT kucinopoma B mpuponae. O30H — ajuioTpomHass MOAUGUKALINS
KHCIIOpO/a.

TennoBoil 3¢p¢pekT XUMHUYECKOW peaklUud, TEePMOXUMHUYCCKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUYECKHE peaKIuu. TOMIMBO: Yroib W MeTaH. 3arps3HeHHE BO3yXa, YCHIICHHE
MApPHUKOBOTO P eKTa, pa3pyleHre 030HOBOTO CIIOS.

Boxopon — »snemeHT u mpocroe BemecTBO. HaxokaeHue BoIOpoAa B MPHUPOJE,
(u3nuecKre U XUMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmoTydeHus. KucioTer u comu.

Mounsipablii 00BEM ra3oB. Pacu€Thl o XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBolicTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacblmeHHble u
HEHACBIIIIEHHbIE PacTBOpbl. PacTBOpUMOCTH BemlecTB B Boje. MaccoBasi JoJisi BeEIIecTBa B
pactBope. Xumudeckue cBorcTBa BoJbl. OcHOBaHMs. Poiib pacTBOpPOB B MPHUPOJIE U B KU3HHU
yenoBeka. KpyroBopotr Bojabl B mpupoje. 3arps3HeHue mpupoAHbIXx Boa. OXpaHa M OUYMCTKA
MIPUPOTHBIX BOJ.



Knaccudukauus neoprannyeckux coeauHeHuid. Oxkcunpl. Kiaccuduxaiuss okcuaos:
coneobpa3yroiue (OCHOBHBIC, KUCIOTHBIC, aM(OTEpHEIC) U HeconeoOpa3yromue. HoMmeHnkarypa
okcu10B. dU3nueckre U XUMHUYECKHe CBOMCcTBa OKcuoB. [loyueHrne okCuaoB.

OcuoBanust. Kmaccudpukanus ocHOBaHWM: MIETOYM M HEPACTBOPHMBIE OCHOBAHMS.
Homenknarypa ocHoBanuid. Pu3nueckue M XHMHUYECKHE CBOMCTBa ocHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kuciaor. @U3ndYecKue U XUMHUUECKHE
cBoiicTBa KUCHOT. P aktuBHOocTH MeTauioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coneit. dusnueckue U XuMudeckue coiictBa coieil. [lomyuenue
COJIEH.

I'enetuueckas CBA3b MEKAY KJaccaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE ONpEEeICHUE COIeP)KaHUs KUCIOpOoia B BO3JyXe, MOTy4YeHHe, codupaHue,
pacro3HaBaHUE M W3YYEHHE CBOMCTB KHUCIIOpPOJA, HAOIIOJEHHE B3aMMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS U MpEKpaIIeHHUs TOpeHus (moxkapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHJIOB U ONHMCAHME MX CBOICTB, MOJYy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
W3y4eHHEe CBOWCTB BoJOpoaa (ropeHue), B3ammojeiicTBue Bogopoaa ¢ okcumom meau (I1)
(BO3MOXHO HCTIOJIb30BaHUE BHUIEOMATEPUAIIOB), HAOIIOeHNE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momnb, HccaenoBaHnE OCOOEHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3JIMYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM J0JIEW pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBIE BOJABI C MeTallaMH (HaTpUeM M KajbIleM) (BO3MOXXHO HCIOJIb30BaHUE
BHUJIEOMATEPUAJIOB), UCCIEIOBaHHE OOpa3[0OB HEOPTaHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJII0/ICHNe M3MEHEHHs] OKPAcKHM HMHIUKATOPOB B PAacTBOpax KHUCIOT W IIENIOuei, U3ydeHHe
B3auMozeiicTBus okcuma meau (ll) ¢ pacTBopoM cepHOMl KHCIOTHI, KHCIOT C MeETaIaMH,
peakuil HeWTpanu3aluM, I[OJy4eHHE HEePaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajljla APYTUM U3 pacTBOpa COJIM, PEIIEHUE SKCIIePUMEHTaIbHbBIX 3a/1a4 10 TeMe «Baxkueimme
KJIaCChl HEOPTaHUYECKUX COEIUHEHUID.

IHepuoguyeckuit 3akoH u Ilepuoguyeckasi cucrema xumudeckux iemenros /. .
MenpeneeBa. Ctpoenue aToMOB. XUMH4YeCKas CBsA3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHBIE
peakuuu

[lepBpie TOMBITKA KIACCU(PUKAIMA XUMHUYECKUX JJIeMEeHTOB. lloHATHe O rpymnmax
CXOIHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, FaJOreHbl, HHEPTHBIE T'a3bl).
DNEeMEHTBI, KOTOPbIE 00pa3ytoT aM()OTEPHBIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepumogumueckass cucrema xumudeckux osiaemeHToB J[. .
MenneneeBa. Koporkonepuonanas u miauHHONEpHOAHas (opMmbl Ilepuoauueckoil CUCTEMBI
xumuueckux syemeHToB JI. M. MenneneeBa. Ilepuonbl u rpynmbl. DUWYECKUNA CMBICHT
MOPSAIKOBOTO HOMEpa, HOMEPOB IIEPHUO/A U TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTtaB aroMHbIX snep. MWMzotombl. OnektpoHbl. CTpoeHHe
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEepBbIX 20 XUMHUECKUX 37eMeHTOB [leproaudyeckoit cucteMbl
J. W. MenneneeBa. XapaKTepUCTHKa XHMHUYECKOTO »JJEMEHTa IO €ro TMOJOXKEHUI0 B
Ilepnonnueckoii cucreme /l. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAINTUYECKUX U
HEMETAJNINYECKUX CBOMCTB M0 IPyIIaM U NEPUOAAM.

3nauenue [lepuonnyeckoro 3akoHa u [leprognueckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUISl pa3BUTHUA HayKd U npaktuku. [[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHAas) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX JIEMEHTOB. VIOHHASI CBSI3b.



Crenenb  okucineHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIpoueccsl
OKHCJIEHUS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumMeHm:

H3y4YeHHE O00pa3LOB BEUIECTB METAJJIOB M HEMETAJJIOB, B3aUMOACHCTBHE THAPOKCUAA
LMHKAa C pacTBOpaMU KHCJIOT M ILEJIOYEH, ITPOBEAECHUE OINBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI (TOpEHHUE, pEaKLIMU Pa3I0KEHUS, COCIUHEHUS).

Meoscnpeomemmnwie ceasu

Peanuzanus MexXnpeaMEeTHBIX CBSI3€H IMPU M3YYEHHU XMMHH B 8 KJIacCe€ OCYLIECTBISETCS
yepe3 HCMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYyYHBIX TIOHATUH, TaK W MOHSITHIA,
SIBJISIFOIIMXCS] CUCTEMHBIMHU ISl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIUKJIA.

OOmue ecTecTBEHHO--HAy4YHbIC TOHSATHUS: Hay4HbIH (DaKkT, THIOTE3a, TEOpus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukamus,  TNEPUOJUYHOCTb,  HAONIONEHUE,  HKCIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHHE, MOJEIIb, IBICHHE.

®dusuka: MaTepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHUI, H30TONBI,
pPaOaKTUBHOCTh, MOJIEKYNa, AJIEKTPUYECKUN 3apsiji, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEILEeCTBA, ra3, (U3NYECKUE BEIUYMHBI, €AUHMIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpacdusa: armocdepa, rumpochepa, MUHEpaNbl, TOPHbIE TMOPOJBI, TMOJE3HbIE
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHueckasi peakius

[lepuonnueckuii 3akoH. Ilepuoamyeckas cucrema XuMHUecKUx dsemeHtoB JI. H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUH CBOWMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalMs, KalbLUs W HMX COCJUHEHUU B COOTBETCTBUHU C
ITOJIOKEHUEM 3JIEMEHTOB B [leproinueckol cucreMe U CTPOEHUEM MX aTOMOB.

Crpoenue BelecTBa: BHUJIbI XMUMHUYECKON CBsA3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIlECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM W BHUJAA XHMHYECKOHN
CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPTAaHMYECKHUX BEIIECTB. XHWMHUYECKHE CBONCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBS3b HEOPraHUYECKHUX BEILECTB.

Krnaccuukanus XuMUYeCKUX peakiuid Mo pa3IndHbIM MPU3HAKaM (IO YHUCTY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, MO0 H3MEHEHHUIO CTeleHeu
OKHUCJICHUST XUMUYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHAE YPABHEHUS.

[lonsiTne o cxopocTu XuMHUUeckoil peakiuu. [loHarue o6 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKHX peakiusax. lIoHATHE O TOMOIreHHBIX M TETepOreHHbIX peakuusx. [lonsTue o
karanuse. [loHsTne o0 XuMHYecKkOM paBHOBecHH. DaKTOpbl, BIHAIOIIME HAa CKOPOCTh
XUMUYECKON PEAKLNUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJICKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHOM peakuuu. COCTaBICHUE YPABHEHUN OKHUCIHMTEIBHO--BOCCTAHOBUTEIBHBIX
PeaKIuii ¢ UCTIOJIb30BaHHEM METO/IA IIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTUYECKONW AUCCOLUALMHU. DJIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTnoHsl,
QHUOHBL. MeXaHU3M JHCCOLMAIMK BEHIECTB C PA3JIUYHBIMA BHJIAMH XHUMHUYECKOM CBSI3H.
Crenens auccoruanyy. CHUIbHBIC U Ca0bIe DIEKTPOIUTHIL.

Peakuyu moHHoro oomeHa. YcioBUSl MPOTEKAHUS PEAKIMI MOHHOIO OOMEHa, MOJHbIE U
COKpall€¢HHble MOHHBIE ypaBHEHMs peakuuil. CBONCTBAa KUCJIOT, OCHOBAaHUW M COJIEH B CBETE
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MpeICTaBIeHUl 00 SJIEKTPOIUTUYECKON Auccouuanuu. KadecTBeHHbIE peakiuy Ha HOHBI
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura M anMasa), CIOXKHBIX BEIIEeCTB (XJopuaa HaTpusi),
WCCIIEZIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pEakUuMd OT BO3JACHCTBUS pa3IMYHBIX
(hakToOpoB, HCCIEI0OBAaHUE AJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa JUCCOIHAIMU
KHCJIOT, IIeJo4Yei M cojeil (BO3MOXHO HCIOJB30BAaHHWE BHJEO MATEPUAJIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIIUX MpPHU3HAKK MPOTEKAHMS pPEaKIMii MOHHOTO oOMeHa (oOpazoBaHue
ocajJKa, BBIJCIICHHE Tra3a, OOpa30BaHWME BOJBI), OIBITOB, HJUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakluu pasioKeHUs, COCIUHEHUs),
pacro3HaBaHHE HEOPraHMYECKHX BEIIECTB C IIOMOIIBIO KAaYeCTBEHHBIX PEAKIMHA Ha HOHBI,
pelleHre YKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTanibl 4 X coeTUHEHUS

OOmast xapakTepucTuKa TajgoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA TPOCTHIX BEMIECTB — TaJOTCHOB.
XUMUYEeCKHUE CBOWCTBA Ha MpHUMepe XJopa (B3aMMOACICTBHE C MeTajulaMH, HEeMeTaJUIaMH,
menoyamu). XsopoBopopoxa. ConsiHass —KHCIOTa, XUMHUYECKHE CBOWCTBA, IMOJydCHHE,
npuMeHenue. JleficTBre Xjopa 1 XJI0pOBOJOPO/Ia Ha OpraHU3M YeloBeKa. BaxkHeilme XIopusl
Y VX HAXOXK/ICHUE B TIPHPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble CTereHH OkucieHus. CTpoeHne M (pU3MUYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMU KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBopopoj, cTpoeHue, (U3MYeCKue M XUMHUYeCKHe cBoWcTBa. OKCHABI CEphl Kak
MPEICTABUTENHN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XMMHUYECKHE CBONCTBA
(oOmme kak mpeacTaBUTENs Kiacca KUCIOT M crnenupudeckne). XUMHYECKHE PEaKIHH,
Jeallye B OCHOBE IPOMBIIUIEHHOTO crocoba MoixydeHHus cepHOil KucioTsl. IlpumeHeHue
cepHol KucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B TMpHUpoJe. XHUMHUYECKOE 3arpsi3HEHHE OKpYXarolled CpeJbl
COCJIMHEHUSIMU Ccepbl (KUCIOTHBIE TOKIU, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MIPEIOTBPAILICHHS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHSA. A30T, paclIpoCTpaHeHHE B MpHpoJe, (U3NYecKue U
XUMUYecKkne cBoicTBa. KpyroBopor a3zora B mpupojae. AMMHUaK, ero pu3nyeckre 1 XMMUIECKUe
CBOWCTBa, MoyueHHe 1 npuMenenue. Conu aMMOHHUS, UX (PrU3NYecKrue U XUMHUYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHas peakius Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOIy4YeHHe,
(¢u3nueckue W XUMHUYECKHE CBOWCTBa (0OmIME Kak TMPEICTAaBUTENsI Klacca KHUCIOT U
cnenuduueckue). Mcnoap3oBaHUe HHUTPATOB U COJIEH aMMOHMS B KadeCcTBE MHUHEpaJIbHBIX
ynoopenuii. XUMHUYECKOE 3arps3HCHUE OKPYXKAIOIICH CPeIbl COSAMHCHUSIMH a30Ta (KHUCIOTHBIC
TOKIM, 3arps3HEHHE BO31yXa, MOYBbI U BOA0EMOB). Docdop, ammoTpomnHble MoIUDUKAINH
dochopa, puznyeckne n xummuueckue cpoiicta. Oxcun ¢ocdopa (V) u pochopnas kuciora,
¢u3nueckue W XMMHYECKHUE CBOICTBa, monyueHue. lcmonb3oBanue QochartoB B KayecTBe
MUHEPAITbHBIX YI0OpEHUA.

Obmas xapaktepuctuka 31eMeHTOB |VA-rpynnel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHBIC CTETICHN OKHCIEHHS. YTIEPOH, aJUIOTPOIHbIE MOIU(PHUKAINH, PACTIPOCTPAHEHUE B
npupoae, pu3ndeckrue U XMMHUecKue cBorcTBa. Axcopouus. KpyroBopotT yriepona B mpupoe.
Oxcunpl yraepona, ux (U3NYECKUe W XMMHYECKHE CBOICTBA, IEHCTBHE HA JKUBBIE OPTaHU3MBEI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrHYeCKUe MPOoOIeMbl, CBA3aHHbIC ¢ OKcHaoM yriepoaa (1V),
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TUIOTE3a INI00AJIbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora u eé
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, IMOJy4yeHHE W IpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoHaT-uoHbl.  Mcmonp3oBanume  kapOoHaTOB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO341CTBE.

[lepBoHayasibHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHHSIX yIriepoja
(MeraH, BTaH, STWUJIEH, AalETWIEH, 3TaHOJ, IJIMLUEPHUH, YKCycHas Kuciora). I[Ipuponnsie
WCTOYHUKU YIJIEBOAOPOJOB (yroib, MPHUPOAHBIN Tra3, HedTh), HNPOAYKTHI HX NepepaboTKu
(O6eH3MH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [IoHATHE 0 OMOIOTMYeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oellkax, yrieBoJax — W HMX pOJIU B KU3HU 4YelloBeKa. MarepuallbHOe €IUHCTBO
OpraHMYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero Qusnyeckue W XUMHUYECKHE CBOICTBa, MOJy4eHHE U MPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmue mnpeactaBieHuss o6 oxcune kpemuus (1V) u
KpeMHUeBOi kucioTe. CHUIMKAThI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTU. BaxkHeiimue
CTPOUTENFHBIE MaTepUalibl: KepaMuKa, CTEKIJIO, IIEMEHT, OeTOH, >kene300eToH. [Ipobiembr
6€30I1aCHOr0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3yueHHe 00pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, NPOBEJCHHE
KAaueCTBEHHBIX peaklUui Ha XJIOPUA-UOHBI M HAOJIO/IEHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (pU3NYecKue MU XUMHUYECKHE CBOMCTBA I'aJIoOTEHOB M MX COEJUHEHUI (BO3MOXHO
WCIIOJIb30BaHNE BUEOMATEPHUANIOB), O3HAKOMJICHHE C O0pa3lamMH XJIOpPHAOB (TaJlOreHHsIoB),
O3HaKOMJIGHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpHaJIOB), HaOMIOJACHUE TMpollecca OOyIJIMBaHWA  caxapa TMOJ JCUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBIeHHON CEpHOM
KHCIIOTBI, TIPOBEJCHHE KAa4eCTBEHHON peakIMM Ha Cyib(paT-WOH U HaOJIOJIeHHEe MpHU3HaKa eé
MIPOTEKaHMs, O3HAKOMJIEHHE C (PU3MUYECKUMHU CBOMCTBAMM a30Ta, (ocdopa U UX COeAUHEHHH
(BO3MO’KHO MCIIOJIb30BAHHUE BHIEOMATEpUaoB), 00pa3laMu a30THBIX U (HOCHOPHBIX yIO0OpEHHUIA,
MojlydeHue, coOupaHue, paclo3HaBaHME U H3YYEHHE CBOMCTB aMMMaka, IpOBEJIEHUE
KAueCTBEHHBIX peakluid Ha HMOH aMMOHUS U Qocdar-uoH W U3y4YeHHE NPU3HAKOB HX
IIPOTEKAHUSA, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIBIO (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJEOMATEPUANIOB), M3yu€HUE MOJEeH KPUCTAUIMUECKUX PEIIETOK anmMasa,
rpaduTa, ¢ymiepeHa, O3HAKOMIIEHHE C NPOIECCOM aICOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHue
U M3y4YCHUE CBOWCTB YIJIEKUCIIOTO rasa, MpPOBEJCHHE KaYyeCTBEHHBIX pEakIUil Ha KapOOHAT H
CUJIMKAaT-UOHBl M U3YYEHUE IPU3HAKOB HX IMPOTEKAHHs, O3HAKOMJICHHWE C MNPOAYKIHUEH
CUJIMKAaTHOM ITPOMBILNUICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ay 10 Teme «Baxnenmue
HEMETAJIJIbl U UX COCTUHEHHUS.

MeTtanabl M X COeTHHEHHS

OOmass XapakTepUCTHKA XHUMHUYECKMX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxeHus B llepuonnueckon cucreme xumuueckux sneMeHToB J[. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckass CBA3b M METAJUIMYECKas KpUCTaJuIMYecKas
peméTka. DNEeKTPOXUMUYECKUM psAJl HaNpsHKeHUH MeTaioB. Du3nyeckne M XUMHYECKHUE
cBoiicTBa MeTaioB. OOmmMe crnocoObl MoMy4eHus MeTaioB. [loHATHE O KOPpO3UH METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3un. CIuiaBkl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[lenounble MeTasuIbL: NOJIOXKEHKHE B [lepronueckoi cUCTEME XMMUYECKUX 3JIEMEHTOB /l.
N. MenpaeneeBa, cTpoeHHE MX aTOMOB, HaxOXAeHUE B npupone. Pusnueckue U XUMUUYECKUE
cBOiicTBa (Ha nmpumepe HaTpus U Kanus). OKCUAb U TUAPOKCUABI HATpUsl U Kanus. [IpumeneHue
LIEJIOYHBIX METAJUIOB U UX COCTMHEHUI.



[I{esouHO3€MENbHBIE METAJUIBI MarHuid M KajdpUui: nojoxxenue B llepuogmyeckoi
cucremMe xumMuueckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUME MX aTOMOB, HAaxXO0XJICHUE B
npupone. Ouznueckre U XMMHUYECKUE CBOMCTBA MarHusl U Kanbliusg. Baxkueiliue coenuHeHus
KaJbIust (OKCHII, THIPOKCU, coir). JKECTKOCTh BOJIBI M CITIOCOOBI €€ YCTPAHCHHUS.

AmomunMil: nonoxxenue B Ilepuoanueckoir cucreMe xumudeckux siemeHtoB [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupojie. Pu3ndecKkue U XUMUYECKUE CBOMCTBA
anmoMuHus. AMpOTepHbIe CBOMCTBA OKCUIA U THIPOKCH/IA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuonuueckod cucreMe Xxumuyeckux osaementoB [ W
MemnzeneeBa, CTpOCHHE aToMa, HaXOKAeHHE B npupozae. Puznueckue U XMMUYECKHUE CBOMCTBA
xene3a. Okeuapl, runpokcunasl u conu kenesa (ll) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYeHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METaulOB M CIUIaBOB, HUX (PU3UYECKUMHU CBOMCTBAMH,
W3Y4YEHHUE pE3YJIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO MCIIOJIB30BAHME BHUAEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJIECHCTBUS OKCHA KaTIbIUs U HATPHUS C BOJOUW (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPUANIOB), HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, NpoIecca TOPEHHUs »Keie3a B
KHcIopoae  (BOBMOXKHO — HCIOJB30BAaHHE  BUJEOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBECHHBIX PEAKIMil HA MOHBI: MarHMs, Kajbllvs, alIOMUHUS, IMHKA, xene3a (I1) u xenesa
(1), memu (1), HabmOAEHNEe U ONMUCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH HOHAMHU HATpPHS,
KaJIisl U KaJbIUsl (BO3MOXKHO HCIIOJB30BAaHUE BUIECOMATEPHANIOB), UCCIeA0BaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCH/IA aTFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAJBHBIX 33/1a4 10
TeMme «BakHeilre MeTaibl U KX COCTUHEHUSD.

XuMus M OKpy:Kaloas cpeaa

BemectBa u Matepuaibl B MMOBCETHEBHON JKM3HHM YeJIOBEKa. be3omacHoe MCTob30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas moMomb NP XUMHUYECKHUX OXKOTrax u
OTPAaBIICHHSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH cpe/ibl (MpeesibHast JOMyCTUMAasi KOHIIEHTPAIHs
BelecTs, najiee — [1JIK). Pons XxuMuu B pemieHnn 3K0JI0rHYecKux mpoosem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepUaoB (CTEKIIO, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MAaTCPUATIBI).

Mesicnpeomemmuie céazu

Peanuzanus MexnpeaMETHBIX CBSI3eH NMpPU M3YYEHUU XMMHH B 9 Kjacce OCYLIECTBISETCS
4yepe3 WCIMOJb30BaHWE Kak OOMIMX €CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK U TOHSATHH,
SBJISIOIIMXCS] CHCTEMHBIMHU TSI OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOmue ecTecTBCHHO-HAYYHBIC TOHSTHS: HAy4HBIH (akT, THIIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHUHTE3,  Kilaccupukauus,  NEPUOJUYHOCTh,  HAOIIOJEHUE,  HKCIEPUMEHT,
MOJIETUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHS, MATCPUAITHI.

@®wuzuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEHTPOH, HWOH, HYKJIHUJI, H3OTOIIbI,
paauOaKTUBHOCTb, MOJICKYJIA, OJJICKTPUYECKUH  3aps]l, MPOBOJHUKH, IOTYNPOBOJIHUKH,
TUDIIEKTPUKHU, (POTO3JEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIAaBbl, (U3WYECKHE BEITHMYUHBI,
€MHUIIBI U3MEPEHHSI, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CONHIIE.

Buonorusi: ¢orocunres, apixanue, OHocdepa, IKOCUCTEMA, MUHEPATbHBIC YIOOpPEHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHThI, TUTATENIbHBIEC BELIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuHepanbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIN4HOCTHBIE pe3yNbTaThl OCBOCHUS IPOrpPaMMbBI OCHOBHOTO 00IEro oOpa3oBaHUS
JOCTHUTAIOTCS B X0JIe O0OYUCHHS XMMUU B €JIMHCTBE YU4COHOW U BOCIIMTATEIBHOM JICSITEIIEHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHICKMMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMHU, TPUHATBIMUA B OOINECTBE NMPAaBUJIAMU U HOPMAMHU TOBEICHHS H
CIIOCOOCTBYIOT ITpOIIecCaM CaMOIIO3HAHHMS, CAMOPA3BUTHSI U COIIMAIN3AIIUH 00yJatOIINXCS.

JIMYHOCTHBIC PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3MTHBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIUPEHHE ONbITa JESTEIFHOCTH Ha e
OCHOBE, B TOM YKCJIC B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY U HAYIHOMY
HAcJEIUI0, TOHMMAaHUs 3HAYeHUS XHUMUYECKOW HAayKH B JKU3HU COBPEMEHHOTIO OOINECTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpPMALMEH O MEePEeIOBbIX NOCTHKCHUSIX M OTKPBITHUAX
MHPOBOW M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSAX 00 YCTpOWCTBE
MUpa 1 00IIEeCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

NpPEJCTaBICHUS O COLMAIBHBIX HOPMAaxX M MPAaBWIAX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE,  KOMMYHHUKAaTHBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4e0HO-HCCIIeI0BATEeIbCKOM, TBOPYECKOW W JPYrHX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM JIESATEIBHOCTH MPH BHIOJHEHUH YUEOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIITOJHEHUH XHMHYECKHX JKCICPHUMEHTOB, CO3JaHUU YYEOHBIX TMPOCKTOB, CTPEMIICHUS K
B3aUMONOHUMAHUIO M B3aUMOIIOMOIIM B TPOIECCe ITOH Y4eOHOH NesITeNbHOCTH, TOTOBHOCTH
OlLICHMBaTh CBOE TOBEJCHHE M MOCTYIKH CBOMX TOBApHUINEH C TO3WIMHA HPABCTBEHHBIX U
MPABOBBIX HOPM C Y4ETOM OCO3HAHUSI MTOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUS

MHUPOBO33PCHYECKUE  MPEACTaBICHHS O  BEIIECTBE W  XUMHYECKOH  peakIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHUTHS HAayKH M COCTAaBIISIONIME OCHOBY IS
NMOHUMAHUsSI  CYIIHOCTM HAYYHOW KapTUHBI MHpa, TPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHS MPHPOIBI, B3aMMOCBA3AX YEJIOBEKa C MPUPOJHOM Cpelloi, 0 poJH
XMMUH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEIH;

MO3HABaTeJIbHBIE MOTHBBI, HAIlPaBICHHBIC HA IIOJIyYCHHWE HOBBIX 3HAHUI IO XHMHH,
HEOOXOJMMBbIe Uil OOBSCHEHUS HAOIIOAaeMbIX IPOIECCOB W SIBICHHM, TO3HABATEIbHOM,
MH(GOPMAIIMOHHON M YNTATEIBCKON KYJIBTYpPbI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIILHOIN paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, NOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHI0O M TO3HAHWIO, JIFOOO3HATENHFHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa30BaHMIO, MPOCKTHOM M MCCIIEIOBATEIbCKON AEATEIFHOCTH, K OCO3HAHHOMY BEIOOpY
HAINpPaBJICHHOCTH U YPOBHs 00Y4EHHS B aJbHEHIIIEM;

4) ¢popMupoOBaHHUsI KYJbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH JKU3HHM, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY 3JIOpPOBBIO,
YCTAaHOBKM Ha 3JI0pOBBIH 00pa3 JKU3HH, OCO3HAHWE IIOCIEACTBHH W HENPHUATHE BPEIHBIX
MPUBBIYEK (YHNOTPEOJEHUSI aJIKOroJisl, HAPKOTHUKOB, KYpPEHMs), HEOOXOJUMOCTU COOIOIEHHUS
npaBui 0E30MaCHOCTH MpPU OOpaIIeHHMH C XUMHYECKHMH BEUIECTBAMH B OBITY M pealbHOM
KH3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:
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HHTEpEeC K MPAKTHYECKOMY M3YyUeHHUI0 Mpodeccuil U Tpyaa pa3inyHOro poja, yBaxeHHe K
TPpyLy M pe3ysibTaTaM TpPYIOBOM JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHECHUS
MpEeIMETHbIX 3HaHUM 10 XHWMHH, OCO3HAHHBIM BBIOOP HHIMBUIYAIbHOW TPACKTOPUU
MPOJIOKEHHUST 00pa3oBaHUsl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHelmHoi MpodecCHoHaIbHON AeITeIbHOCTH U
pa3BUTUS HEOOXOUMBIX YMEHUM, TOTOBHOCTh aIalITUPOBATHCS B IPO(HECCHOHAILHOM CpeJIe;

6) IKOJIOrH4€eCKOro BOCIIUTAHUSI:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHHUKY JKU3HHU HA 3emiie,
OCHOBE €€ CyIIeCTBOBAaHMS, MOHMMAaHHE LIEHHOCTH 3J0pPOBOr0 M Oe30macHoro obpasa >KU3HHU,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIO/ICHUs MPaBUi OE30MacCHOTO MOBEACHHSI IPU paboTe ¢ BEIleCTBAMHU,
a TaKKe B CUTYalHsIX, YIPOKAOIIUX 3I0POBBIO U KU3HU JIFOJCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MONy4yaeMble MPU HM3YyYECHUH XHUMHH, JJIS PEIICHHUS
3a71a4, CBA3aHHBIX C OKPYKaOUIEH MPUPOJHON CPEIOM, ISl TOBBILIEHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbl, OCO3HAHHUS TI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJieM U MyTel UX pelieHUs
MOCPEICTBOM METOJ0B XMMHH, IKOJIOTHUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
I03HABATENbHON, KOMMYHUKATUBHON U COLIMAJIBHOMN MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeIMeTHBIX pe3ylbTaTOB BBIACISIOT 3HAYUMBIE IS (POPMHUPOBAHUS
MHPOBO33PEHHsI OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHSs, MPUHIINI, TUTOTE3a, (aKT, CUCTEMA,
MPOLIeCC, PKCIEPUMEHT U APYroe.), KOTOPbIe UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH NIPEICTABICHHE O
[[EJIOCTHOM HAay4YyHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHbBIE,
KOMMYHUKATHUBHBIE, PETYISITHBHBIE), KOTOpble ObOecnedynBaroT (GOPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHHUIO Y4eOHO 1eATeTbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

basoBblie Jiornyeckue 1ecTBUA:

YMEHHUSI HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS MNPU OCBOCHUU 3HAHUM:
pacKpbiBaTb CMBICI XUMUYECKUX MOHATHM (BBLACNATH HX XapaKTepHbIE MPHU3HAKH,
yCTaHaBIIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONb30BATh MOHATHS AJs1 00BICHEHUS
OTIENbHBIX (DaKTOB W SBIICHWH, BBIOMPATh OCHOBAHUS M KPUTEPUU MJsl KIACCH(PUKAIIUU
XUMUYECKHUX BEHIECTB U XMMHUYECKUX PEAKIUM, YCTAaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBS3U
MEXITy OOBEKTaMHU U3YYCHUsI, CTPOUTH JIOTHUECKHE PACCYX ICHUS (WHAYKTUBHEIC, IeTyKTHBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJBI U 3aKJIIOUEHUS;

yMEHUE MPUMEHATh B MPOIECCE MO3HAHUS MOHATUS (MIPEIMETHBIE U METaIlpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3YEMble B XHUMHH, NPeoOpa3oBbIBaTh IIHPOKO
MPUMEHSAEMbIE B XUMHHM MOJEJIbHbIC MPEICTABICHUSI — XUMHUUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XxuMHuueckas ¢opMyla M ypaBHEHHE XHMHUYECKOW peaklud — TpPU pEeHIeHuH YydeOHOo-
MO3HABATENBHBIX 3aJa4, C Y4YETOM OTHUX MOJIEIBHBIX [MPEICTABICHUNA BBISBISTH H
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIIMi, BBISBISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBCHHBIC CBSI3H U
MIPOTUBOPEYUS B U3yUAEMBbIX NPOLECCAX U SABICHUSAX.

ba3soBbie ucciieioBaTe/ibCKie 1eHCTBUA:

YMEHHUE HCHOJb30BaTh MOCTABIECHHBIE BOMNPOCHI B Kauy€CTBE MHCTPYMEHTA IO3HAHMS, a
Tak)k€ B KauyeCTBE OCHOBBI i (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE NPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

npuoOpeTeHre OIbITa MO IUTAHUPOBAHMIO, OPTaHM3AIMA U TPOBEJCHUIO YYEHUYECKHUX
JKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 XOJIOM MPOIECCca, CAMOCTOSITENIFHO MPOTHO3UPOBATH €TI0
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pe3ynbraT, GopMyIHpoBaTh OOOOHICHHS M BBIBOJBI IO pE3ylibTaTaM IPOBEAEHHOTO OIIbITA,
HCCIe0BaHUs, COCTABIIATH OTYET O MPOJIeIaHHON padoTe.

PabGora ¢ undgopmaumeii:

YMEHHE BBIOMPAThH, aHATM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3INIHBIX BUIOB
1 (opM IpeICTaBICHHS, TOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJIsIpHAs JINTEpaTypa
XMMHUYECKOTO COJIEpKaHus, CIpaBOYHbIE TmocoOus, pecypchl HWHTepHEeTa), KpUTHUECKU
OLICHUBATh IPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE MPUMEHSATH Pa3IMIHbIe METOBI U 3aIPOCHI IIPU TIOUCKE U 0TOOpe MHPOPMALIUN U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX VISl BHIIIOJIHEHUSI YYEOHBIX U MMO3HABATENBHBIX 3a/1a4
OTIPEACIIEHHOTO THIA, MPUOOPETCHHE ONbITa B O0JIACTH HCIIOJIB30BAHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIA/IEHUE KYJIbTYpPOil aKTUBHOTO HMCIIOJIB30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (opMy mpeacTaBiIeHHS
uH(pOpMallUd ¥ WUIIOCTPUPOBATH pellaeMble 3aJaud HECIOKHBIMH CXEMaMH, JAHarpaMMami,
npyrumu popMamu rpa@uK U 1X KOMOWHALIASMU;

yYMEHHUE HCMOIb30BaTh U aHAJIM3UPOBaTh B Ipolecce yuyeOHOH M HccienoBaTeabCKon
JeSITETFHOCTH HH(OPMAIIHIO O BIMSHUHU TPOMBIIIUIEHHOCTH, CEIBCKOTO XO3IHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY’Kalollel IpUpOAHOI cpeibl.

KoMMyHUKaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIE e CTBUA:

YMEHHs 3aJaBaTh BOIPOCH (B XoJe Auanora ©u (WiId) IJUCKYCCHH) MO CYIIECTBY
o0cyxmaeMoii TeMbl, (HOPMYIHPOBATH CBOM TPEJIOKEHUS] OTHOCHUTEIIHHO BBITIOJTHEHUS
MIpeNI0KEHHOM 3a/1auH;

YMEHUS TIPEICTABIISTh OJTYYCHHBIE PE3YyITbTAaThl IO3HABATEIBHOM e TEIFHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTaX; JellaTh MPE3CHTAIUI0 PEe3yNbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCTIepUMeHTa (J1a00paTOPHOTO OMBITA, Ja0OpPATOPHOW PAOOTHI MO WMCCIIEIOBAHHIO CBOMCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEILHOU W
HCCIIEIOBATENILCKOM JIeSITEIbHOCTH MPU PEIIEHUH BO3HUKAIOUIMX IMpOoOJIeM Ha OCHOBE y4éTa
OoOLIMX HMHTEPECOB W COTJIacoBaHMs MO3MIMK (00CyXkaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIIMS COBMECTHBIX JACHCTBUIA, OMpeieNIeHue KPUTEPHUEB MO OIEHKE KayecTBa
BBITIOJITHCHHOU PabOTHI U IpyTHE).

Pery/sfiTUBHbIE YHHBEpPCAJIbHbBIE YUeOHbIE AeiicTBUS:

YMEHHE CAMOCTOSTEIBLHO ONMpPEeNsITh Leu AeSITeNbHOCTH, UIAaHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESATEIHHOCTh, BBIOMPATH
HauOosnee dpdexkTuBHBIE CHOCOOBI pemIeHHWs Y4YeOHBIX W TO3HABATENbHBIX  3ajad,
CaMOCTOSITEILHO COCTABJISATh WJIH KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JEHCTBUHM MpHU
BBIMIOJTHEHUH 3aJaHUN € Y4E€TOM TMOJY4YEHHs HOBBIX 3HAHMM 00 M3y4yaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIUAX, OICHUBATH COOTBETCTBHE IMOJIYYCHHOTO Pe3yabTaTa 3asBICHHON IIEIH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPeJiaraeMble B YCIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yJIbTAaTOB [0 OCBOCHHUIO O0053aTEIBHOTO COAEpIKAHUSA,
YCTaHOBJICHHOTO JIaHHOW (enepanbHOil pabodeil mporpaMMol, BBIICNSIOT: OCBOCHHBIC
oOydalolMMUCSl Hay4Hble 3HAHUS, YMEHHUS M CIOCOOBI JAeicTBUiA, crhenuduueckue A
MPEIMETHON 00MacTi «XUMHUs», BUIBI JEATEIHHOCTH IO TOJXYYEHUIO HOBOTO 3HAHHUSA, €Tr0
HHTEPIIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAIUIX.

K xonmy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE IOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

® PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX TOHATHUN: aTOM, MOJIEKYNa, XUMHUYECKH

AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMeCh (OIHOpPOAHAs U
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HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHUYECKOIO
AJIEeMEHTAa B COCJUHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COIIb,
AIIEKTPOOTPHULIATEIILHOCTh, CTEIICHb OKUCIICHUS, XUMHUECKas peakius, Kiaccudukanus
peakuuii: peakuy COeIMHEHHUs, PEaKLIUU Pa3I0KEHUs, PEaKIi 3aMEeIleHHs, PeaKIuU
o0MeHa, 9K30- ¥ SJHIOTEPMUYECKHE PEaKIMH, TETIOBOH YPPEeKT peakuuu, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aToma, aToMHas opOuTalb, pajuyCc aromMa, XMMHYecKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBsA3b, WOHHASI CBSI3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (MPOLEHTHAs KOHIIEHTpallKs) B pacTBOPE;

® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX NOHATUH U TPUMEHATH ITH
MOHSATHS NIPU ONMCAHUU BELIECTB U MX MPEBPALICHUH;

® [ICIIOJIB30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBleHUs (OpMyll BeEIIeCTB H
YPaBHEHUN XUMUYECKUX PEaKIUH;

® OTIPE/ICTISITh BAJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COEIMHEHHSX, CTETEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHUHAJJIC)KHOCTh BEIIECTB K
ONpeNieIEHHOMY KJIacCy COeNMHEHMH 1o QopMmynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJleHTHas! M1 MIOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbich [lepuogmyeckoro 3akona J[. M. MenneneeBa: €MOHCTPUPOBATH
NOHUMaHHE TMEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXpaHEHMsI MacChbl BEUIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaJipo;

®ONHMCHIBATh M XapakTepus3oBaTh TabnuuHylo Qopmy Ilepuoanueckoit cucteMsl
XUMHYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas moarpymma (A-rpynma)» u
«moboynass moarpynna (b-rpymma)», manble ¥ OonblIMEe TEPUOABI, COOTHOCHUTH
0003HauYeHMs1, KOTOpble uMeroTcsl B Tabmuue «lleprognueckas cuctemMa XUMHUYECKUX
sanemeHnToB J[. Y. MeHneneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsii sapa, oOOIIee YHCIO D3JIEKTPOHOB H
pacnpeesieHne uX Mo 3JIEKTPOHHBIM CIO0SM);

e KJlacCU(UUMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIeCTBA, XUMHUYECKUE
peakuuy (10 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUHU BELIECTB, MO TEIUIOBOMY
spdekry);

® XapaKTepH30BaTh (OMUCHIBATH) OONIME XUMHUYECKHE CBOWCTBA BEIISCTB Pa3IMYHBIX
KJIaCCOB, IOATBEp)KJas  ONHCAHHWE IPUMEPAMHM  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLnii;

® [[POTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH NMPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBUSIX;

® BHIYHCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILECTB, MacCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMEHTa 1o (popMyIie coeTMHEHHs, MaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI O YPAaBHEHUIO XUMHUECKON peaKInu;

® [I[PUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON AESTENIbHOCTH — aHaJu3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEeMAaTH3AINI0, KIacCU(UKALNIO, BBIABICHUE MPUYUHHO-
-CJIC/ICTBEHHBIX CBSI3€H — JJIi M3YYEHHUS CBOMCTB BEUIECTB M XMMHUYECKUX PEaKLUi,
€CTeCTBEHHO-HAyyHble ~ METOAbl  TO3HAaHUS  —  HAOJMIOACHHME,  HM3MEpEeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICJICHHBIN);

ecie/0BaTh IpaBWJIaM [OJb30BaHUS XHMHUYECKOM Tocynoil U 1abopaTOpHBIM
o0opynoBaHHEM, a TaKXKe MpaBWiIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSIMU TI0 BBITIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB T10 TOJYYECHUIO
U COOMpaHHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KHCIOPOAA), MPUTOTOBICHUIO
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PacTBOPOB C ONpPEAEIEHHON MacCOBOM J10JIEM pacTBOPEHHOTO BEUIECTBA, INIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB WIEIOUYEH U
KHCJIOT C TIOMOIIIbIO MHIUKATOPOB (JIAKMYC, (peHONI(PTaNeHH, METHUIIOPAHK U JPyTHeE).
K koHny oOyueHus B 9 kJjacce IpeIMeETHbIE pe3yJbTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy 00YUaAIOIIHUXCSI YMEHUI:

® DACKpHIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX TIOHSATHI: XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BaJIECHTHOCTb,
AIEKTPOOTPHUIIATEIIPHOCTD, CTETICHh OKHMCIICHUS, XUMHYECKas pEeaKius, XUMUYecKas
CBSI3b, TEIUIOBOU A (EeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacCTBOP, ANEKTPOIHUTHI,
HEDIJICKTPOJIUTHI, JJEKTPOJIUTAYECKAST UCCOIMAIMsA, PEaKIHH HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIC pEaKIHUH,
OKHCITUTEIbHO-BOCCTAHOBUTENIFHBIE ~ PEAKIMH,  OKHUCJIHTENIb,  BOCCTAHOBHUTEIb,
OKHCJICHHE ¥ BOCCTaHOBIEHHUE, aIOTpOonus, amMQpOTepHOCTh, XUMHUYECKas CBA3b
(koBasieHTHAsi, WOHHAS, METAUIMYECKas), KPUCTAJUTMUECKas pEmETKa, KOPpPO3Us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM peakluu, TMPeAeabHO JOIycTUMAas
koHuentpauus [1JIK BemecTsa;

® IUUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATHH WU TPUMEHSTH OTH
MOHSATUS MIPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

® [ICTIOJIB30BAaTh XUMHUYECKYI0O CHMBOJIUKY [UIsl COCTaBlieHUS (opMmyn BeliecTB H
YPaBHEHUN XMMUYECKUX PEaKIUH;

® OIIPE/CNIATh BaJICHTHOCTh U CTETICHb OKUCICHUS XUMHUYECKUX AJIEMEHTOB B COECIMHEHUSAX
pa3IMYHOTO COCTaBa, NPHUHAJUIEKHOCTh BEUIECTB K ONpEAENIEHHOMY Kjaccy
coenvHeHUH 10 ¢opMynaM, BHUJ XUMHUYECKOW CBA3U (KOBAJICHTHAas, WOHHAs,
METaJUTMYECKasi) B HEOPTaHWUYECKUX COCIUHCHMSIX, 3aps] HOHAa IO XUMHUYECKOH
dbopMyre, xapakTep Cpeasl B BOJHBIX PAacTBOpPAaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKOUN penmETKH KOHKPETHOTO BEIIEeCTBA;

e packpbiBaTh cMmbich [lepuoanueckoro 3akona /. . MenaeneeBa u J1eMOHCTPUPOBATH €TO
MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogndeckoii
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rjaBHas mnoxarpymnmna (A-
rpynmna)» u «mobounas moxrpymmna (b-rpymma)», Manbie W OONBIIHE TMEPUOJIBI,
COOTHOCUTh 00O03HAuU€HHUs, KOTOpbIE MMEIOTCSI B IEPUOJUYECKOW Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsj Aapa, 00Ilee YnCiIo IEKTPOHOB U paclpe/elIeHue UX IO AJIEKTPOHHBIM CJIOSAM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB DJJIEMEHTOB H UX
COCIMHEHUN B MpeJenax MajbIX MEPUOAOB M TIABHBIX MOATPYII C YYETOM CTPOCHUS
HX aTOMOB;

e KilacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIeCTBA, XUMUYECKHE
peakuu (10 YMUCIYy M COCTaBYy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY
s¢deKTy, Mo N3MEHEHUIO CTETICHEeH OKUCIICHUS XUMHUECKHUX 3JIEMEHTOB);

® XapaKTepu3oBaTh (ONMHUCHIBaTh) o0OIIMEe U crneuuduueckre XUMHUYECKHE CBOICTBa
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/ast OMUCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINI;

® COCTaBJIATh YPaBHEHHUS SJIEKTPOJIUTHUYECKON JMCCOLMALMM KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEAKIMi MOHHOTO OOMEHa, ypaBHEHUS PeaKIIHid,
MOATBEPKIAIOIMINX CYIIECTBOBAHUE TEHETHYECKONW CBS3M MEXIy BEIIeCTBAMU
Pa3IMYHBIX KJIACCOB;

® DaCKpbIBaTh CYHIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM IOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOT0 OajaHca 3TUX peaKluii;
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® IPOTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCUMOCTU OT HMX CTPOEHHUS, BO3MOXKXHOCTHU
MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHHUI B PA3JIMUHBIX YCIOBUSIX;

® BLIYUCIISITh OTHOCHUTEIIBHYIO MOJICKYJSIPHYI0 M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIeMEHTa 1o (popMysie COeqUHEHHs, MACCOBYIO JTOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKIUU;

ecoOMOMaTh TMpaBWia TMOJIB30BAHUS XHUMHUYECKOH TMOCYyI0i W J1abOpaTOPHBIM
o0opy/noBaHHEM, a TaKkke MpaBuia oOpallleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYyYEHUIO
1 cCOOMpPaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIIICKUCIIOTO Ta3a);

® IPOBOJINTH PEAKIIMU, TMOATBEP)KIAIOIINEC KaYeCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM IMYTEM XJIOPHI-, OpoMHI-, UOAMI-, KapOoHat-, Qocdart-,
CUJIUKAT-, Cylb(aT-, THAPOKCHUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3y4YEHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHMUECKHUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpalii MBICTUTENIbHON AESTENbHOCTH — aHaJu3 U CUHTE3,
CpaBHEHHE, OO0OOIICHME, CUCTEeMATHU3AIMI0, BBIABICHUE MPHIYUHHO-CIIEICTBCHHBIX
CBA3EH — JUIsi M3y4eHMsI CBOWCTB BEIECTB M XUMHUYECKUX PEaKLUN, €CTECTBEHHO-
Hay4yHblE METOJAbl TO3HAaHHMS — HaONIOJEHHe, W3MEpPEHUe, MOJECITUPOBaHHE,
HKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KonuyecTBo yacoB DJIeKTPOHHbBIE
HanmenoBanue
Ne a3/1eJI0B U TeM K I (unpposrie)
/i f[ OZ; - Beero O;Tpo.m,m)le %aKTmleCKne 06pazoBaTebHbIe
porp paodooThI padoTnI pecypebl
Pasnea 1. IlepBoHayajibHble XMMUYeCKHE MOHATHS
Xumust —
S— Bubmuorexa LIOK
11 T IDAKTIICCKO 5 2 https://m.edsoo.ru/
p 7f41837c
JIESITETbHOCTH
YeJ0BeKa
BemectBa u bubnuorexa [IOK
1.2 XAMUYECKUE 15 1 https://m.edsoo.ru/
peakuuu 7f41837c
Hroro mo pazaeny 20

Pa3gea 2. BaxxHeliue

CACTABUTEC/IN HCOPraHMIECCKUX BCIICCTB

ES;?:;OH bubmuoreka [JOK
2.1 Hostie 0'6 6 1 https://m.edsoo.ru/
7f41837c
OKCHIAX
?{gﬁil;;g-o bubnunorexa LIOK
2.2 UCIIOTAX 1 8 1 https://m.edsoo.ru/
7f41837c
COJISIX
Bona. PacTBopsr. bubnuotexa [JOK
2.3 [TonsiTue 06 5 1 1 https://m.edsoo.ru/
OCHOBaHHUAX 7f41837c
OcHoBHbIE Bu6mmorexa [IOK
24 EJ:)CCH 11 1 1 https://m.edsoo.ru/
pI‘aHI/I‘-IGUCKI/IX 7f41837c
COCAMHCHUI -
Hroro no pazaeny 30

peakuum

Pasznea 3. Ilepuoauyeckuii 3axon u [lepuoanyeckas cucrema xumuyeckux iemenTos /1. U.
MenpaeseeBa. CTpoeHue aToMOB. XMMHUYeCKasi CBSAI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbBIE

Ilepuonuueckuit
3aKOH U
Ilepuognueckas
cuctema
XUMHYECKHUX
snemenToB /l. W.
Menene-eBa.
CtpoeHue aToma

3.1

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

3.2 XuMudeckas

bubnunorexa LIOK
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CBSI3b. https://m.edsoo.ru/
OKHCIUTETBHO- 7f41837c
BOCCTAaHOBHUTEIH
HBIE PEAKIIUU
bu6mmorexa [IOK
HWroro 1o pazaeny 15 https://m.edsoo.ru/
7f41837c¢
bubnuoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/
7f41837c¢
OBIIEE
KOJIMYECTBO 68
YACOB IIO
ITPOI'PAMME
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9 KJIACC

areMeHTOoB IVA-
rpymnmnsl. Yriaepoa

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHnue
n/ pa3zie/ioB H TeM Konrpoabusie | IlpakTuyeckue (wndposrIe)
I HPOrPAMMDI Bcero paGOTHI paGoTHI o0pa3oBaTe/bHbIE
pecypchl
Paspnen 1. BemecTBo M XMMHYECKHE PeaKIUU
IToBTOpEHUE 1
yriyOneHue bubnmoreka [JOK
1.1 3HAaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/
paszenoB Kypca 8 7f41a636
KJ1acca
Ocrosrnre butmmoreka [IOK
1.2 iiﬁ;?xiiiocm 4 https://m.edsoo.ru/
. 7f41a636
peaxui
DIEKTPOTUTHUECK
ast QUCCOLIMAIINS. butmmoreka [IOK
1.3 XuMu4eckue 8 1 1 https://m.edsoo.ru/
pEaKIiy B 7412636
pacTBopax
Hroro mo pazaeny 17
Pasjen 2. HemeTa/uibl M HX COeIUHEHUS
O06mas
XapaKTepHCTIKa bubmuoreka [IOK
2.1 ﬁfx;ﬁfﬁ% A- 4 1 https://m.edsoo.ru/
7f41a636
TPYIIIIBL.
["anorensl
O06mas
XapaKTEepPUCTHKA Butmiorexa LOK
2.2 ?gf;ffff@l A- 6 https://m.edsoo.ru/
N 7f41a636
rpynmnsl. Cepa u eé
COCTMHEHUSI
O06mas
XapaKTEePUCTHKA
XUMHYECKHUX butmmoreka [IOK
2.3 3JIeMEeHTOB VA- 7 1 https://m.edsoo.ru/
rpymsl. A30T, 7f41a636
dochop u ux
COCTMHCHUS
O6mas
XapaKTEePUCTHKA bubmuotexa [JOK
2.4 XUMHUYECKIX 8 1 2 https://m.edsoo.ru/

7f41a636
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Y KPEMHHU U UX

COCIUHCHMS
Hroro mo pazueny 25
Pa3gen 3. MeTa/uILI M X COeIUHEHU ST
OO011ue cBoicTBa bubmmorexa [TOK
3.1 MOTATIOR 4 https://m.edsoo.ru/
7f41a636
Baxwnetimme but6mmoreka [IOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/
COEIMHECHUS 7412636
HWtoro no pazneny 20

Paznea 4. Xumus 4 OKpyKalas cpeia

BemecTtra n bubmuoreka [IOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/
JKU3HH YE€JIOBEKA 7f412636
Hroro mo pazueny 3
bubnunorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/
7f412636
OBIIIEE
KOJIMYECTBO 68
YACOB I1O
IMPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoimnuecTBo yacos JIEKTPOHHBIE
Jrj;')ﬂ Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue f)]g:)g)g)(:fab;gbnu e
padoThbI padoTbI pecypebi
[Ipenmet xumuu. Pons xumun B bubmuorexa [IOK
1 KHU3HU yenoBeka. Tena u 1 https://m.edsoo.ru/7f41837c
BEIIIeCTBA
[Tpaktrueckas padorta Ne 1 bubmuorexa [IOK
2 «[IpaBuna paboTsl B 1abopaTopuu 1 1 https://m.edsoo.ru/7f41837c
1 IPUEMBI 0OpAILICHUS C
71a00paTOPHBIM 000PYIOBAHUEM
3 IlonsiTre 0 MeTOax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHHU https://m.edso0.ru/7f41837c
4 YucThie BemecTBa 1 CMECH. 1 bu6mmorexa [IOK
Cnioco0bI pa3fieneHus cMmeceit https://m.edsoo0.ru/7f41837c
[TpaxkTueckas padbora Ne 2 bubnnoreka [IOK
5 «Paznenenue cmeceil (Ha mpumepe 1 1 https://m.edsoo.ru/7f41837c
OYMCTKHU TIOBAPEHHOU COJIH )»
bu6nuorexa LIOK
6 ATOMBI 1 MOJICKY B! . https://m.edso0.ru/7f41837c
XUMHYECCKUE DIICMEHTBI. 3HAKHU bu6nuorexa LIOK
7 (CMMBOJIBI) XHMHUYECKHX 1 https://m.edsoo0.ru/7f41837c
3JIEMEHTOB
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 Bubmaorexa HOK
https://m.edso0.ru/7f41837c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa [OK
https://m.edso0.ru/7f41837c
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3aKOH ITOCTOSHCTBA COCTaBa
BelecTB. XuMudeckas hopmya.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

10
BasieHTHOCTH aTOMOB XUMHUYECKUX
3JIEMEHTOB
OtHocuTenbHas aTOMHas Macca. bu6nmmoreka [IOK

11 OTHOCUTEbHAS MOJICKYJISIPHAST https://m.edsoo.ru/7f41837c
Mmacca

12 MaccoBas 10151 XUMHYECKOIO bu6nuoreka LIOK
3JIEMEHTA B COCTUHEHUN https://m.edsoo.ru/7f41837c

13 KonnuecTBo BemecTBa. Mob. bubmuorexa [IOK
MostsipHast macca https://m.edsoo0.ru/7f41837c

14 dusznyuecknue U XUMHUYECKHE bu6nuoreka [IOK
SIBJICHUS. XMMHUYECKasl peaKIus https://m.edso0.ru/7f41837c

15 IIpu3Haku U yCca0BUs IPOTEKaHUA bu6nuorexa LIOK
XMUMHYCCKUX PeaKIuid https://m.edso0.ru/7f41837c

16 3aKOH COXpaHEHMs MAaCChl bub6nuorexa LIOK
BEIECTB. XUMHUUCCKHE YPABHCHHS https://m.edso0.ru/7f41837c
Brrunciaenus konuuecTBa, MacChl bubmuorexa [IOK

17 BEILIECTBA 110 YPaBHCHUSIM https://m.edsoo0.ru/7f41837c
XUMHUYECKHX PEaKIIHii
Knaccudukanmss XaMUIeCcKux bubnmoreka [JOK

18 peakiuii (CoeTMHEHHMS, https://m.edsoo.ru/7f41837c
pazioKeHus, 3aMelleHNs, 00OMEeHa)
M. B. JIOMOHOCOB — y4€HBIii- bubnnoreka [IOK

19 sHimKIoneaucT. O600IIeHNE 1 https://m.edsoo.ru/7f41837¢
CUCTeMAaTH3aIHsI 3HAHUH
KonTtponbHas padora Nel o Teme bubmuorexa [IOK

20 «BerecTBa 1 XUMUYECKHE https://m.edsoo.ru/7f41837c
peaKIum»

21 Bo3nyx — cmech ra3os. CocraB bubmuoreka [IOK
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Bo3ayxa. Kuciopon — snemeHT u
npocToe BeuecTBo. O30H

https://m.edsoo.ru/7f41837¢c

duznyeckue 1 XuMHUIECKHe
CBOICTBA KHCIOpOa (peaKkIuu

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

22 okucneHus, ropenne). [lonsarue 06
OKCHJIaX
CriocoOsI OTy4YeHUsT KUCIIOPOa B bubmuotexa [IOK
23 nabopaTopuu U https://m.edsoo.ru/7f41837c
MPOMBINUICHHOCTH. [IpuMeHeHe
KUCJIOpO/ia
TemnoBoit 3 ekt xumudeckon bubmuorexa [IOK
peaKIyu, IOHSITHE O https://m.edsoo.ru/7f41837c
24 TEPMOXUMHYECKOM YpPaBHEHUH,
9K30- ¥ SHAOTEPMUUECKUX
peakuusix
TormnuBo (HedTh, yroib U METaH). bubmumorexa [IOK
25 3arpsi3HeHUE BO3/yXa, CIIOCOOBI https://m.edsoo0.ru/7f41837c
€ro MpeI0TBPACHHS
[TpaxkTrueckas padora Ne 3 o bubnnoreka [IOK
26 teme «llonmydenue u cobupanue https://m.edsoo.ru/7f41837c
KHCJIOpPO/1a, U3yUEHHUE €T0
CBOWCTB»
Bonopoa — sneMeHT u mpoctoe bubmuorexa [IOK
27 BelecTBo. HaxoxaeHue B https://m.edsoo.ru/7f41837c
pupoze
Ddu3znyuecknue U XuMHUYECKHE bu6nuorexa LIOK
28 cBoiicTBa Bojopoja. [IpumeneHme https://m.edsoo.ru/7f41837c
BOJIOpOJIa
29 [ToHaTHe 0 KMCIIOTAaX U COJSAX bubmorexa [OK

https://m.edsoo.ru/7f41837¢c
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30 Cnioco0sI oTydeHust BOA0OpOaa B bubmuorexa [IOK
nabopaTopuu https://m.edsoo0.ru/7f41837c
[TpakTuueckas padora Ne 4 o bubnnoreka [IOK

31 teme «llomydenue u cobupanue https://m.edsoo.ru/7f41837c
BOJIOPOJIa, U3YUEHHE €TI0 CBOMCTBY

32 ModnsipHblii 00BEM ra3oB. 3aKOH bub6nuorexa [IOK
ABoraapo https://m.edso0.ru/7f41837c
Brrurcnenus o0béMa, KOJIMUECTBA bu6nuorexa LIOK

33 BEIIIECTBA T'a3a M0 €ro H3BECTHOMY https://m.edsoo.ru/7f41837c
KOJIMYECTBY BEIIECTBA WU
00BEMY
Brruncnenus 00EMOB ra3os 1o bu6nuoreka [IOK

34 YPaBHEHHIO PEAKIUK HA OCHOBE https://m.edsoo0.ru/7f41837c
3aK0HA 0OBEMHBIX OTHOIICHUH
razoB

35 dusznuecknue U XUMHUYECKHE bu6nuorexa [IOK
CBOWCTBA BOJIBI https://m.edsoo0.ru/7f41837c¢

36 CocraB ocHoBaHui. [ToHsTHE 00 bubmuorexa [IOK
WHIUKATOpax https://m.edso0.ru/7f41837c
Bopna xak pacTtBoputens. bu6nuorexa LIOK

37 HacpllieHHble 1 HEHACHIEHHBIE https://m.edsoo.ru/7f41837c¢
pacTBOpbl. MaccoBas 1o
BEIIIECTBA B PaCTBOPE
[TpakTrueckas padota Ne 5 mo bubmuorexa [IOK

38 teme «[IpurotoBiieHre pacTBOPOB https://m.edsoo0.ru/7f41837c
C omnpeaeIEHHON MacCOBOM oJen
pacTBOPEHHOTO BEIECTBAY

39 Konrponsnas padora Ne2 o reme bub6nuorexa LIOK
«Kucnoposa. Bogopoa. Bogay https://m.edsoo.ru/7f41837c

40 Okcupl: cocTaB, Kiaaccudukanus, bubmuoreka [IOK
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HOMEHKJIaTypa

https://m.edso0.ru/7f41837¢c

HOJ'Iy‘{CHI/Ie 1N XUMHUYCCKUC

bu6nuorexa [IOK

41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U https://m.edso0.ru/7f41837¢c
aM(OTEpHBIX OKCHJIOB

42 OcHOBaHHUS: COCTaB, bubmuotexa [IOK
KJIacCH(UKAIHsI, HOMCHKJIATypa https://m.edsoo.ru/7f41837¢c

43 [Toryyenue u XuMHIECKUE bubnnoreka [IOK
CBOICTBA OCHOBAHUIT https://m.edsoo.ru/7f41837¢c

44 Kucnorsr: cocras, bubnuorexa [IOK
KJacCU(HUKaIKs, HOMEHKIATypa https://m.edsoo.ru/7f41837c

45 [Tonyuyenue n xummuueckne bubnnoreka [IOK
CBOICTBA KUCIIOT https://m.edsoo.ru/7f41837c
Conu (cpenHue): HOMEHKIATypa, bubnmoreka [JOK

46 CIOCOOBI MOJYIEHHUS, XHMHUCCKUE https://m.edsoo.ru/7f41837c
CBOICTBA
[Tpaktuueckas padora Ne 6. bub6nuorexa LIOK

47 Peuienne sxcriepuMeHTaIbHBIX https://m.edsoo0.ru/7f41837c
3asa4 1o Teme «OCHOBHBIC KIIaCChI
HEOPTaHMYECKHUX COSTUHCHHIN)
['enetnueckas CBs3b MEKIY bu6nmmoreka [IOK

48 KJIacCaMU HEOPraHMYECKUX https://m.edsoo0.ru/7f41837¢
COEIUHEHNN

49 O60011eHHEe U cUCTEMaTU3aIUs bubnmoreka [JOK
3HAHUI https://m.edsoo.ru/7f41837c
KonTtponsnas padota Ne3 o reme bub6mmorexa LIOK

50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/7f41837¢
HEOPraHUYeCKUX coeaAMHEHUN"
[lepBbIe MOMBITKY KIIaCCH(PUKATII bubmuorexa [IOK

51 XUMHYECKHX 3JIeMeHTOB. [ToHsATHE https://m.edsoo0.ru/7f41837¢

O Irpyniiax CXO0AaHbIX 9JICMCHTOB
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[leproauueckuit 3aK0H U
Ilepuoanueckas cucrema

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

52 XUMHUYeCKuX dyemenToB J1. 1.
MeHnpaeneeBa
53 [lepuoapl, rpyIIIbL, TOATPYIIIBI bubmorexa [OK
’ ’ https://m.edsoo0.ru/7f41837¢c
54 Crtpoenue atomoB. CocTaB bubmuotexa [IOK
aTOMHBIX siep. M3oTombl https://m.edsoo.ru/7f41837¢c
CtpoeHue IeKTPOHHBIX 000JI0UEK bubmuotexa [IOK
aTOMOB 3JICMCHTOB https://m.edsoo.ru/7f41837¢c
55 .
[Tepuoauueckoii cucremsr /. 1.
MenzaeneeBa
XapaKkTepUCTHKAa XUMUYECKOTO bubnnoreka [IOK
56 3JIEMEHTA 10 €ro MOJI0KEHHUIO B https://m.edsoo.ru/7f41837¢c
[Tepnonnueckoii cucreme /1. U.
MeHnpaeneeBa
3unauenue [lepuoauyeckoro bubnnoreka [IOK
57 3aKOHA JIJIsl PA3BUTHUS HAYKHU U https://m.edsoo.ru/7f41837¢c
npaktuku. [[. 1. MenneneeB —
Y4E€HBIMI, NEAATOT U PAKIAHUH
58 DIIEKTPOOTPULIATEILHOCTH ATOMOB bubmuotexa [IOK
XUMHAYECKHUX DIIEMEHTOB https://m.edsoo.ru/7f41837c
59 HMoHnasg xuMu4deckas CBA3b bubmmorexa IOK
https://m.edso0.ru/7f41837c
60 KoBanenTHast nonsipHas bubmmorexa [IOK
XAMUYECKAS CBSA3b https://m.edsoo.ru/7f41837¢c
61 KoBanentnas HenossipHas bubnnoreka [IOK
XAMHUYECKAs CBA3b https://m.edsoo.ru/7f41837¢c
62 CreneHb OKUCIECHHS bubmorexa IOK

https://m.edsoo.ru/7f41837¢c
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OKHUCIIUTENBHO-

bu6mmorexa [IOK

63 BOCCTAHOBUTEJIbHBIE PEAKIIUU 1 https://m.edsoo.ru/7f41837¢c
64 OKHCIIUTEIN U BOCCTAHOBUTEIIN 1 bubmmorexa ITOK
https://m.edso0.ru/7f41837c
Kontponbhas pabota Ne4 no teme bubnnoreka [IOK
65 «Ctpoenne aroma. XuMU4ecKas 1 https://m.edsoo.ru/7f41837¢c
CBS3b»
66 PezepBublit ypok. O6001meHNE 1 1 bub6nuorexa [IOK
CHCTEMATH3ALMs 3HAHUHI https://m.edso0.ru/7f41837c¢
67 PesepBHblit ypok. O600111eHNE U 1 bub6nuorexa LIOK
CHCTEMATH3AlMs 3HAHUI https://m.edsoo.ru/7f41837c¢
68 PesepBHblit ypok. O600111eHNE U 1 bub6nuorexa LIOK
cHCTEMAaTH3alMs 3HAHUHI https://m.edsoo.ru/7f41837c¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
J;;-)n Tema ypoka Beero KonTpoabubie | IlpakTuueckue gl;];?g)?al:gmﬂm e
padoTbI padoTbI pecypeb

[Tepuonnueckuii 3akoH. [lepuoanueckas but6mmoreka [IOK

1 crucTeMa XUMHUUECKUX dyieMeHToB /1. U. 1 https://m.edsoo.ru/7f41837¢
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB bu6nmnoreka [IOK

2 XMUMHUYECKHX 3JICMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/7f41837¢
IIEPHOJIOB

3 Kinaccudukanms u HoMeHKIaTypa 1 bubmuorexa [JOK
HEOPTaHMYECKHUX BEIIESCTB https://m.edsoo.ru/7f41837c

4 Bunpl XuMU4ecKoU CBSI3U U THUIILI 1 but6mmoreka [IOK
KPUCTAJUNIMYECKUX PEIIETOK https://m.edsoo.ru/7f41837c
KonTponbhas padora Nel no Teme bu6mmoreka [IOK

5 «IToBTOpenue u yriydiaeHue 3HaHUHI 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIX pa3/IeJIoB Kypca 8 Kiacca»

6 Knaccudukanms XuMH4eCKUX peakIiuii 1 but6mmoreka [JOK
10 Pa3JIMYHBIM [TPU3HAKAM https://m.edso0.ru/7f41837c
IloHsTHE O CKOPOCTH XUMHUUYECKOU bubnuorexa LIOK

7 peakuuu. [IoHSATHE O TOMOT'CHHBIX U 1 https://m.edsoo.ru/7f41837c
TeTePOTreHHBIX PEaKIHIX
[loHsiTHE O XUMHUYECKOM PAaBHOBECHH. bubmmorexa [LIOK

8 ®daKTOpHI, BIUSIONINE Ha CKOPOCTh 1 https://m.edsoo.ru/7f41837c
XUMHYECKON PEaKINH U TIOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHS

9 OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE 1 bubnuorexa [JOK
peakiuu https://m.edsoo0.ru/7f41837c
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Teopust SIEKTPOITUTHYECKON

but6mmoreka [IOK

10 nucconuanmu. CUIBHEBIE U clIa0bIe https://m.edsoo.ru/7f41837c
AIEKTPOJIUTHI
11 HNoHHble ypaBHEHUS peaKUnid bubmorexa ITOK
https://m.edsoo.ru/7f41837c
XHUMHUYECKHE CBOMCTBA KUCIIOT U bu6moreka [IOK
12 OCHOBaHHI B CBETE MpECTaBICHUI 00 https://m.edsoo.ru/7f41837c
ANEKTPOJIUTUIECCKON JUCCOLIUAIIUU
XHWMUYCECKUE CBOMCTBA COJICH B CBETE but6mmoreka [IOK
13 MPEJICTAaBICHUI 00 IIEKTPOIUTUIECKOM https://m.edsoo.ru/7f41837c
JIUCCOITMAITIT
14 [TonsaTHe o rumponuse coneu bubmorexa HOK
https://m.edsoo.ru/7f41837c
. bubmuorexa [JOK
15 O00011IeHIE U cUCTEMATU3aIMs 3HAHUN hitps://m.eds0o.ru/7f41837¢
16 ITpaktuyeckas padora Ne 1. «Pemenne bu6nuorexa [IOK
IKCIIEPUMEHTAIBHBIX 333U https://m.edsoo.ru/7f41837c
Konrponbnas padora Ne2 o teme bu6nuorexa [IOK
17 «DNEKTPOIUTHYUECKAS TUCCOIIHAIIHS. https://m.edsoo.ru/7f41837c¢
XHWMHYECKHE PEaKIIMHA B pAaCTBOPaX»
OO6m1ast XxapaKTepUCTUKA rajJoreHOB. bu6mmoreka [IOK
18 XUMHUYECKUE CBOMCTBA Ha MMPUMEPE https://m.edsoo.ru/7f41837c
xJiopa
XnopoBoaopod. ComnsiHast KUCIIOTa, but6mmoreka [JOK
19 XHUMHUYECKHE CBOMCTBA, MOJTydeHHE, https://m.edso0.ru/7f41837¢c
MIPUMEHEHUE
[Ipaktruueckas padota Ne 2 o Teme Bbu6moreka [JOK
20 «[TonyueHne COMTHON KUCITOTHI, https://m.edsoo.ru/7f41837¢
H3yYCHHE €€ CBOWCTBY»
21 Bpruucienust mo ypaBHEHUSIM bubmauoteka [IOK
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XHUMHUYCCKUX peaKHHfI, €CJIM OAHUH U3
pCarcHTOB IaH B HU30BITKE

https://m.edsoo.ru/7f41837¢c

29 OO6mras XxapaKTepUCTHKA JIEMEHTOB bubmuotexa [JOK
VIA-rpynmst https://m.edsoo.ru/7f41837c
AmoTpornHbie MOAU(GUKAITUN CEPBHI. bubnuorexa [JOK

23 Haxoxnenue cepbl u €€ coeTMHEeHUN B https://m.edsoo.ru/7f41837c
pupoJe. XMMHUYECKHE CBOMCTBA CEPHI

24 CepoBoziopoi, cTpoeHue, pu3nveckue 1 bubnuorexa LIOK
XHMHUYECKHE CBOWCTBA https://m.edsoo.ru/7f41837c
Oxcunppl cepsl. CepHast KUCIIOTa, bu6nuorexa [IOK

25 bu3rYecKre 1 XUMUYECKUE CBOMCTBA, https://m.edsoo.ru/7f41837c
IIPUMEHEHNE
XUMHYECKHE peaKIiiH, JIeKaII1e B bubmuoreka [IOK
OCHOBE ITPOMBIIIIEHHOTO CII0c00a https://m.edsoo.ru/7f41837c

26 TIOJTy9YEHHUST CEPHOU KUCIIOTHI.

XHUMHYECKOE 3arpsI3HEHNUE OKPYKaroIen
CpeJlbl COEeTMHEHUSIMU CEPhI

27 Briuuncienne MaccoBOM JOJIH BBIXOIa but6mmoreka [JOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/7f41837c
OOm1ast XxapakTepUCTHKA 371€MEHTOB V A- bu6nuorexa [LIOK

28 rpynibl. A30T, paclpoCcTpaHeHHE B https://m.edsoo.ru/7f41837c
npupoze, Gu3ndecKkre U XuMHUECKUe
CBOMCTBA

29 AMMHaK, ero (U3NIECKUe U XUMUICCKUE bubmuotexa [JOK
CBOMCTBA, MOJYy4YECHHE U IPUMEHECHUE https://m.edsoo0.ru/7f41837c
ITpaktuyeckas padota Ne 3 o reme bu6nuorexa [IOK

30 «[TonyueHre aMMHaKa, U3ydeHHE €ro https://m.edsoo.ru/7f41837¢
CBOMCTB»

31 A30THast KUCIIOTa, e€ Pu3nuecKkue u bubmuorexa LIOK

XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/7f41837c
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Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

32 ynoOpeHuii. XuMHU4IeCKoe 3arpsi3sHeHUE
OKpY>KaroIien cpeibl COeAMHEHUSIMH
azoTa
docdhop. Oxeun dhocdopa (V) u bu6mmoreka [IOK

33 dbochopHas kuciora, GU3NIECKUE U https://m.edsoo.ru/7f41837c
XUMHUYECKHUE CBOMCTBA, MOJYYCHUE
Ucnonp3oBanue hochatoB B kauecTBe bubnuotexa [JOK

34 MUHEPAIBHBIX YI0OpeHHiA. 3arps3HeHne https://m.edsoo.ru/7f41837¢
MIPUPOHOM cpebl hochaTamu

35 Yriepon, paclipocTpaHEHUE B IIPUPOJE, bubnuorexa LIOK
bu3nUecKre 1 XUMHUYCCKUE CBOMCTBA https://m.edso0.ru/7f41837c
Oxcunpl yriaepoa, ux Gpusnueckue u bu6nuorexa [IOK

36 XHUMHUYECKHE CBOMCTBA. DKOJOTHYECKUE https://m.edsoo.ru/7f41837c
po0JIeMBl, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV)

37 VYronbHast KUCiI0Ta U €€ CoIu Bubmmorexa I[IOK

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

ITpaktuyeckas padora Ne 4 o reme bu6nuorexa [IOK

38 "TlonyueHue YriaeKucIoro rasa. https://m.edsoo.ru/7f41837c
KauecTBeHHas peakiust Ha KapOOHaT-
noH"
[lepBoHayasibHbBIE TOHATHUS 00 bubnuorexa LIOK

39 OpPraHUYeCKHX BEIICCTBAX KakK O https://m.edsoo.ru/7f41837c
COEJMHEHUSIX YIriepoaa

40 Kpemnwuii u ero coenuHeHHs Brbmrorexa HOK

https://m.edsoo.ru/7f41837c
1 [IpakTueckas padora Ne 5. Pemenue bu6muoreka [IOK

OKCIICPUMCHTAJBHBIX 3a1a4 I10 TEMC

https://m.edsoo.ru/7f41837c
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«Baxkgelinme HeMeTaJIbl U UX
COCIUHEHUI

KonTponbhas pabora Ne3 no teme

but6mmoreka [IOK

42 «BaxnelIe HeMeTauisl 1 UX https://m.edsoo.ru/7f41837c
COCTMHECHUSI
OOm1ast XxapaKTepUCTHKA XUMHYECKUX bubnuorexa LIOK
AJIEMEHTOB — METAJIIOB. https://m.edsoo.ru/7f41837¢
43 Mertaumnueckas CBs3b U METaUTHUECKas
KpUCTATUYeCKas perméTka. Gusndeckue
CBOMCTBa METAJJIOB
XUMHYECKHE CBOHCTBA METAJIJIOB. but6mmoreka [IOK
44 DIEKTPOXUMHUYECKHUH Psiji HAPSHKEHUH https://m.edsoo.ru/7f41837c
METaJLJIOB
OO61ue criocoOb! MOTYYeHHUS METaIIOB. bu6mmoreka [IOK
45 CrutaBbl. BeruuciieHus o ypaBHEHUSIM https://m.edsoo.ru/7f41837¢
XUMHYECKHUX PEaKIINid, €CITH OINH U3
PEareHTOB COACPIKUT MPUMECH
46 [TonsiTvie 0 KOPPO3UH METAIIIOB bubmorexa IOK
https://m.edso0.ru/7f41837c
bubmuorexa [JOK
47 Ienounbe Merauis! https://m.edso0.ru/7f41837c
48 Oxcuabl ¥ TUIPOKCUIBI HATPUS U KAJIUS Enbmorexa IOK
https://m.edsoo.ru/7f41837c
49 [llenoyHO3eMeNbHBIC METAJIIbI — but6mmoreka [JOK
KaJIBLIMIM ¥ MarHui https://m.edsoo0.ru/7f41837c
50 Baxuetimine coefuHEHUS KAJIbIUI Enbmiorexa ITOK
https://m.edsoo.ru/7f41837c
51 O00011IeHrE U cUCTEMATU3aIMs 3HAHUN h ttps:]?/PIrr?.HeIé(s);gIﬁJ/L;glIESZ’ﬂc
52 JKécTkOoCTh BOABI U CIOCOOEI €6 but6mmoreka [IOK
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YCTpaHEeHUS

https://m.edsoo.ru/7f41837¢c

[Ipaktuyeckas padora Ne 6 o Teme

bu6mmoreka [IOK

53 "YKECTKOCTHh BOIBI 1 METOABI €8 https://m.edsoo.ru/7f41837c
ycTpaHeHus"
. but6mmoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/7f41837c
55 AmdoTtepHbIe CBOIICTBa OKCHIA U bu6mmoreka [IOK
THJIPOKCH/IA https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
> Keneso https://m.edsoo.ru/7f41837c
57 Oxcunpl, THIPOKCUIBI U conu xene3a (1) bubnuorexa [JOK
u xenesa (I1I) https://m.edso0.ru/7f41837c
58 O0001IeHNe U cCUCTEMAaTU3AM 3HAHUI h ttps‘?/ylrgzlé(s)g?ﬁ/u??41§837c
[IpakTueckas padora Ne 7. Pemenue bubmmorexa [LIOK
59 HKCTIEPUMEHTABHBIX 33/1a4 110 TEME https://m.edsoo.ru/7f41837c
«BaxHeumme MeTaJibl U UX
COEJIMHEHUS
Bbruncnenus no ypaBHeHUsIM bubnuorexa LIOK
XMMHUYECKHUX PEaKIUii, €CIIN OJUH U3 https://m.edsoo.ru/7f41837c
60 peareHTOB J1aH B H30bITKE WIH COJIEPIKHUT
npuMecH. Beruncienust MaccoBoit 1onu
BBIXO0/Ia MMPOJIYKTA PEaKIUU
61 O00011IeHNE U CUCTEMATU3aIMs 3HAHUN h ttpSE/Idrr?JIeIé(S);ZKﬁJgg‘§837c
KontponbHas pabota Ne4 o teme bubmnorexa [JOK
62 «BaxkHeie MeTauIbl 1 UX https://m.edsoo.ru/7f41837¢
COEJIMHEHUS
63 BemectBa u Matepuaisl B IOBCEIHEBHOMN bubmuorexa [LIOK

KHM3HHU 4YCJIOBCKA

https://m.edsoo.ru/7f41837c
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64 XUMUYECKOE 3arpsi3HEHUE OKpY Karoueit 1 bu6mmoreka [IOK
Cpebl https://m.edsoo.ru/7f41837c
65 Ponb XxuMuM B permeHnn S5KOI0THYECKUX 1 bu6mmoreka [IOK
npobiem https://m.edsoo.ru/7f41837c
66 PesepBHblii ypok. O60011eHNE 1 1 bu6muoreka [IOK
cHUCTEMATU3aIU 3HAHUH https://m.edsoo.ru/7f41837¢c
67 PesepBHblii ypok. O60011eHNE 1 1 bu6muoreka [IOK
cHUCTEMATU3aIU 3HAHUH https://m.edsoo.ru/7f41837¢c
68 PesepsHblil ypok. O60011eHNE 1 1 bubmmorexa [LIOK
CHCTEMATH3ALIMS 3HAHUI https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLECCA

OBSI3BATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYHEHUKA

» Xumus, 8 kinacce/ ['abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemenue»

» Xumus, 9 xinacc/ I'abpuensu O.C., Octpoymos N.I'., Cnaakos C.A., AKnnoHEpHOE
obmrectBo «M3narenbcTBo «lIpocBerieHne)

METOJAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

1. 'abpuesnsn O. C., Bocko6oitnukosa H. I1., SlmykoBa A. B. HacronbHas kHUra yuuresns.
Xumus. 8 ki1.: Metonuueckoe rocodue. - M.: [Ipoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpaap 111 1a00paTOpHBIX OMBITOB U MPAKTHUECKUX
pab6or. 8 k. K yuebnuky O. C. 'abpuensina «Xumus. 8 kinacey. M.: JIpoda, 2022.

3. 'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. I'abpuenssa. — M.: Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumusi». 9
knacc / O. C. IN'abpuenssa. — M.: Ipoda, 2021. — 108.

5. Xumusi: TexHoaoruueckue kaptol K yaeOHuky O. C. ['abpuensna «Xumus. § kinaccey:
Meroaudeckoe nocooue / JI. . Acanoa. — M.: JIpoda, 2020

6. Xumusi: TexHogoruueckue kaptol K yaueOHuky O. C. 'abpuensna «Xumus. 9 kimacey:
Metoanyeckoe mocodue / JI. 1. Acanoa. — M.: [Ipocda, 2018

7. Xumus. 8 xi1.: KoHTposnbHbIe 1 ipoBepouHble paboThl kK yueObHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. http://www.dutum.narod.ru/element/elem00.htm (Paccka3bi 00 35emMeHTax)

. http://www.hemi.nsu.ru/ (OcHOBBI XMUHU. DICKTPOHHBIH yISOHHK)

. http:/lmww.himhelp.ru/ (TTomabIi Kypce Xumum)

. http://chemi.org.ru/ (YueOHuK XumMun)

. http://home.uic.tula.ru/~zanchem/ (3anumarenbHast Xumusi)

. http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeIbHBIN CANT IS IMIKOJIHHUKOB)

. http://chemistry.narod.ru/ (Mup xumun)

. http://lwww.alhimikov.net/ (ITone3Hast nrpopmarys M0 XUMHUHN)

. http:/lwww.alhimik.ru/ (AJIXUMUK)

10. http://mww.xumuk.ru/ (XuMuK.ru - caiiT 0 Xumumn)

11. http://mww.chemistry.ru (Xumust B OTKpBITOM KOJIISIIKE)

12. http://webelements.narod.ru (WebElements: onnaiin-cipaBOYHHK XHMHYECKUX DJIEMEHTOB)
13. http://experiment.edu.ru (Komnekims «EcTecTBeHHOHAYUHBIC SKCIEPUMEHTBI»: XUMHS )
14. http://school-sector.relarn.ru/nsm/ (Xumus a1 BceX: HILTIOCTPUPOBAHHBIE MaTEPHAIIBI 10
o011ei, opraHu4ecKol U HEOPraHUIESCKOU XUMHUH )

15. http://schoolchemistry.by.ru (ILlkoapHast XuMuS )

16. www.ximicat.com/info.ru (OkucauTebHO-BOCCTAHOBUTEIILHBIC PEAKIIUH)

OO NO OIS WN

34



35



		2024-10-21T12:11:18+0500
	Муртазин Ильдар Разилович




