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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMHM MPENoAaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTreruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpelCTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUE, MPeyCMaTpUBAET paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOTrpaMMbl 110 XUMUH, ONPeAeseT KOIMUECTBEHHbIE
Y KQUECTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTrOo Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUYarOIINX s, ONMPEIEIsIeT BO3MOKHOCTH MPEAMETA JITIsl pealii3aiuu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00IIero obpa3oBaHHs, a TaKkke TpeOOBaHHW K pe3yiabTaTaM OOydYeHWs XUMHUHU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-II03HABATEIBHON AESITEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO CONICPKAHUS.

3HaHME XUMUU CIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4aroIerocs, ero
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus: TIO00ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET peann3allii BO3MOXKHOCTEH Uil caMOpa3BUTUA U (POPMUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATFHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEIbHOM  y4eOHOM  JEATENBbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM 3TArioM B (pOpMUpOBaHUHU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOYYEHHH XUMHUU 00ECMEeYMBAIOTCS CIElU(UKON COAepKaHUS
y4eOHOT0 TIpeAMETa, KOTOPBIN SBJISIETCS MEeIarorTMYeCcKy aJaliTHPOBAHHBIM OTpaKeHHEM 0a30BOi
HayKU XMMUU Ha ONpeeIEHHOM JTarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaOIIMMHUCS CUCTEMbI TIEPBOHAYATILHBIX MOHSATUN XUMHUHU, OCHOB HEOPTaHMYECKONH XUMUU U
HEKOTOPBIX OTJEIHHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydenuro. CoaepaHuEe CKJIQJbIBACTCS W3 CHCTEMBbI MOHATHH O XHMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TMPUHIIMITY TOCJIEI0BATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYSHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTHIECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHMS PACCMAaTPUBAIOTCS HA OCHOBE SMIMPHYECKH ITOJYYEHHBIX M
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHHO OT OJJTHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GyHKIIMN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
IPUMEHEHHUS U TIOJYyYEHUS U3yYaeMbIX BEILECTB.

OcBoeHre MPOrpaMMbl IO XHMHUU CHOCOOCTBYET (OPMHUPOBAHHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOMCXOIUT C MPUBIICUCHNUEM 3HAHHI U3 paHee U3YYEeHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromun
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kaaccy.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAyKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKlnid, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popmHpoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEHICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHMs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O00ydaroIuxcsi K
CaMOCTOSITEJIbHOW ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(OpMHPYIOLIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOYYalOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie yMEHHUH OOBSCHATH U OIICHUBATh SIBICHUS OKPY KAIOIIIET0 MUPA, UCIIONIb3Ys 3HAHHUS U OTIBIT,
MOJIYYCHHBIE MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH pPEHICHUU TPoOJIeM B MOBCEIHEBHOU
JKU3HU U TPYJIOBOM JEATEIbHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOILIEHWH, TOHUMaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKU SKOJOTHYECKH I€IeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
cpensl,

— pa3BHUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JlalbHENIIEro o0y4eHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 gacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HaykK. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosinue Bemects. [lonsaTue o meronax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3eseHus cMeceil.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3J1eMEHTbl. CHUMBOJIBI XMMHMUYECKHUX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BemlectB. OTHocHTeNbHAass aToOMHas Macca. OTHOCUTENbHAs MOJEKYJsIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

KonunuectBo BeniectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIM4YECTBA, MACChI U YUCIIA
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

®u3nueckue M XMMHUYECKHE SIBICHUS. XUMHUYECKas peakiuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAaHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOACHCTBHE Mea C KUCIOTOH) SIBJICHUI, HAOII0eHIE U
ONMCAaHNE NMPU3HAKOB NIPOTEKAHUSI XUMUYECKUX peakLnil (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CEpHOHN KHUCIOTBHI C XJopuaoM Oapusi, pasioxeHue ruapokcunaa menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kese3a ¢ pacTtBopoM conu Meau (1), mzydenue crnocoOoB pasjieneHus cMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSL, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
OMbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHUE MOJEIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopon — 31eMEHT M IpPOCTOE BEILIECTBO.
HaxoxaeHue kuciaopoja B mpupojae, PU3NYecKue U XUMUYECKHUE CBOWCTBA (PEaKIIMK TOPEHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydyeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/1a.

TermnoBoit >hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEpPMUYECKHE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCHUJICHHE
NapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bognopon — anemenT u npoctoe BemectBo. Haxoxaenune Bogoposa B mpupojie, pusndeckue
U XUMUYECKHE CBOMCTBA, MIPUMEHEHHUE, CIIOCOOBI MoTydeHus. KucnoTh! u conu.

Moutsipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHHe NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanust ueopranmyeckux coenuHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoeoOpa3zyromue. HomeHnkiaTypa
okcu10B. Du3nyeckre U XMMUUYECKre cBoicTBa okcroB. [loydyenne okcumos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenknarypa ocHoBaHuii. Pusnueckue M XHMHUYECKHE CBOWCTBAa OCHOBaHWM. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nuecKkue 1 XUMHUECKUE
cBoicTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenne
COJICH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/IeNICHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IpEKpallleHUs1 ropeHus (lokapa), 03HaKOMJIEHUE C
o0Opa3liaMu OKCHIOB M OINUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmenu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB), HAOM0IeHUE 00pa3lloB BEIIECTB KOJIMYECTBOM 1
MOJIb, HCCJIEI0BAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEILECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJII0JIEHUE M3MEHEHUs OKpacKM MHAMKAaTOPOB B pPAacTBOpPAx KHCIOT U LIEJIIOYEH, U3ydeHHUE
B3anmoeiicTBus okcuaa Meau (1) c pactBopoM cepHOil KUCIOTHI, KUCIIOT ¢ METaJUIaMU, PEeaKIIui
HEHUTpaIM3al1H, [1I0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJJHOTO METaJlIa APYrUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeimmue Kiaccl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoamyeckasi cucrema xummu4ueckux iementos . U.
MennesieeBa. Ctpoenune aToM0B. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[TepBble MOMBITKN KIacCUPUKAIIUN XUMUYECKUX AJIeMEHTOB. [IoHsATHE O TpyIax cXoIHbIX
3JIEMEHTOB (I11€J0YHbIE U IIEI0YHO3EMEIbHbIE METAIUIbI, T'aJIOT€Hbl, MHEPTHBIE ra3bl). DJIEeMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepuonuueckuin 3akoH. llepmoauueckass cucremMa xumuueckux a3nemeHtos 1. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuyeckux onemeHtoB JI. M. Menpeneesa. Ilepuonsl u rpynmbl. DPU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX s1ep. M30T0onbI. D51eKTpoHbI. CTPOEHHE 3JIEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux diemeHTOB Ilepuommueckont cucremsr J[. U.
MenneneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 10 €ro MoJIoKEeHUI0 B Ilepuoanueckon
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUECKUX JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

XuMunyeckas CBS3b. KoBanenrnas (monsipHas u HENOJIIpHAsT) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloOHHAas CBs3b.

Crenenb okucnenus. OKMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. [Iporeccs! okucaeHus
Y BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB BEIIECTB METANIOB U HEMETayUIOB, B3aUMOJEHCTBHE T'MJIPOKCHA
IIMHKA C pacTBOpPaMHU KHCJIOT U ILEI0YEH, IPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (rOpeHue, peakiiuu pas3ioKeHNs, COSTUHEHHS).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpEeAMETHBIX CBA3CH NPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCIOb30BaHNe Kak OOIINX €CTECTBEHHO-HAYYHBIX IOHATHU, TaK ¥ MOHATHUH, SBISIOIINXCS
CHUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO011me ecTecTBEHHO-HAYYHbIC IOHATHUS: HAyYHBIN (PaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHWJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BELIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajus, KaldbLUs U UX COEAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbBI XUMHUYECKOW CBA3M. THUIBl KPUCTAIUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KjaccaM HEOPraHMYECKHUX COCIMHEHUH, NE€HETHYECKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKAM (IO YUCIY U COCTaBy
YYaCTBYIOUIHMX B PEAKIMH BEIIECTB, IO TEITIOBOMY 3P (DEKTY, 0 H3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). OJK30- H
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuuecko peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckom paBHOBeCHH. DaKTOpPBI, BIUSAIOLUINE Ha CKOPOCTh XUMHUYECKON
peaKkuuy U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALMU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MexaHW3M IMCCOLMAINK BEIECTB C Pa3IM4YHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccouranuu. CUnbHbIE U c1a0ble 3J€KTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs HMPOTEKAHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
IpeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON aucconuranuu. KadecTBeHHblE peakIMd Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
UCCJIEIOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHMUECKON peakuuu OT BO3JACHCTBUS pa3IMYHbIX
(akTOpOB, HCCIEI0BaHHE IJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpoIllecca AUCCOLMAIIUN
KHCJIOT, 1IeJ04el 1 cosell (BO3MOKHO UCII0JIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEIEHUE ONBITOB,
WITIOCTPUPYIOIIUX MPU3HAKM MPOTEKaHUs peaKUui MOHHOro oOMeHa (oOpa3oBaHME OCajIKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, MJUTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX pEaKUuil (ropeHue, peakluu pa3jiokKeHHs, COSAMHEHHs), paclo3HaBaHUeE



HEOPraHMYECKUX BEIIECTB C IIOMOLIBI0 KAueCTBEHHBIX pPEAKIMH Ha HOHBI, pEIICHUe
HKCIEPUMEHTANBHBIX 33/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTU CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XVMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE € MeTaljlaMH, HeMeTalllaMH,
menoyamu). Xuopoopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M ueloBeka. BaykHelme Xi10puabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOoJOpOA, CTpoeHue, (U3NYecKHMe M XMMUYeckue cBOMCTBA. OKCHJIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oO1re Kak MpeacTaBUTeINs Kiacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIUIEHHOT'0 CII0CO0a OJy4eHuUs CEpHON KUCIIOTHI. [IpriMeHeHre cepHON KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10XKH, 3arpsA3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

OO6mass xapakrepucTuka 3j1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UYEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XUMUIECKHIe
CBOWCTBA, MoylydyeHue u npumenenue. Coau aMMOHMS, UX (pU3MUECKUE U XUMHUECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckue M XUMHUYECKUE CBoOilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoapb3oBaHWE HHUTPATOB M COJEH aMMOHHSA B KayeCTBE MHHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY»Karolleld cpeiibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, puszndyeckue u xummuueckue cpoictBa. Oxcun docdopa (V) n pocdopHas kucnora,
¢uznueckue M XHMMHUYECKHE CBOWCTBA, mNoiyyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTJIepoJ], aFIOTPONHbIE MOIU(PUKAILIMH, PACTIPOCTPAaHEHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUMOTe3a I100aJbHOr0 MOTEIJICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
conM, WX (PU3MUECKHE M XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBILIUIEHHOCTH
U CEIIbCKOM XO351CTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, 3TaH, dTHJICH, alleTUJICH, dTAHOJ, TJIHIEPHH, YKCYCHAas KHcIoTa). [I[pupoHbIe HCTOUHUKH
YIIEBOIOPOAOB (YToJib, MPUPOIHBIN Ta3, He(Th), IPOAYKTHI UX TepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ TIPOMBIIICHHOCTH. [lOHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OelKax,
yIJIeBOAAX — W UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IWHCTBO OPraHUYECKUX H
HEOPTraHMYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IMOJIY4YEHHE U TPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaT€pPHAIOB B IOBCEAHEBHOM KU3HU.



Xumuueckuii IKCnepumMeHm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUJEOMATEpUasoOB), O3HAKOMJIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHalioB), HaOMIOJEeHUE Ipolecca OOyriuMBaHUs — caxapa MO  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJICHUE KAaueCTBEHHOM peakluuu Ha cynb(ar-uoH U HaONIOJIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMH a30Ta, (ocdopa M HUX COenMHEHHN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX yaoOpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHUA U GocaT-uoH U U3yUeHHE TPU3HAKOB UX NMPOTEKAHMUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB), HW3YYEHHE MOJENeH KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢yiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJCOPOIIMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHbBIM
yraéM U yCTPOMCTBOM MTPOTUBOrasa, MojdydeHue, cooOnpanue, paclio3HaBaHue U U3YYEHHE CBOKCTB
YIJIEKUCIIOro ra3a, MpOBEJACHHME KaueCTBEHHBIX pEaKUuil Ha KapOOHAT M CUJIMKAT-UOHBI U
U3y4€HUE TMPU3HAKOB HUX IMPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLIHMEH CHIMKATHON
IIPOMBILUIEHHOCTH, PEIICHHUE YKCIIEPUMEHTAJIbHBIX 3aJa4 110 TeMe «BakHelme HeMeTaJlIbl U UX
COCTMHEHUS».

MeTtajliibl M MX COeIUHEHUS

OO61mas xapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B [lepmonnueckoil cucreme xumudeckux siaeMeHToB JI. 1. MeHneneeBa U CTpOECHHsI aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUN Pl HampspkeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MeTaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CHocoObl 3alUThl UX OT Koppo3uu. CruaBbl (CTaib, YYryH, AIOPAJIOMUHMNA, OpOH3a) M HX
pUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[I{erounble MeTAIIBL: TIOJIOKEHUE B lleproanyeckoi cucreMe XMMUYECKUX 1eMEHTOB [1.
H. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXACHHUE B Ipupoje. PU3nUecKue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COEIMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHUN M KaIbLUI: MIOJI0KEeHNE B [leprnonnueckoii cucreme
xuMuueckux diaeMeHToB JI. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXXICHUE B IIPUPOLIE.
PuU3nyecKne U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BaxkHeNIMe COCOUHEHUS KaJlblIUs
(oxcua, THAPOKCHUL, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHEHHUSL.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpOEHHUE aToMa, HaxoxJaeHue B npuponae. Gusnyeckue U XMMUYECKUE CBOMCTBA
anmoMuHUs. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHHSL.

Keneso: monoxenne B Ilepmonnueckoil cucreme Xxumuueckux saemeHtoB I W.
MenneneeBa, CTpOEHHE aToOMa, HaxoXJIeHne B npupojae. Gusnyeckne U XMMHUYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokeunsl u conu skenesa (II) m xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUEHUE
pe3yabTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIIOJIb30BaHHE BUIE€OMATEPUATIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KajblMsl M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUs JKEIe3a B
KHUCTIoposie  (BO3MOXKHO — MCIOJIb30BaHME  BUAEOMATEpUaoOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKIMii Ha MOHBI: MAarHWs, KaJblMs, aTIOMUHUS, IIMHKA, xerne3a (I1) u xenesa



(1), meau (1), HaGMrOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWImne MEeTalljIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHON KU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpepbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIBI).

Meosrcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCYIIECTBISETCS
Yyepes UCIOB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTACBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKaIUs, TEPHOAUIHOCTh, HAOIIOJACHHUE, JKCICPUMEHT, MOJICIUPOBAHNUE,
U3MepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT S, MaTepHAIIbI.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, O3JEKTPUUYECKH 3aps], M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KpUCTAIITNYECKAsl PEIETKA, CIUIaBbl, (PU3NUECKHUE BEIUYNHBI, €TUHUIIBI
WU3MEPEHHS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUI'alOTCA B XOI€ 06yquH51 XUMHUU B €JUHCTBC yqe6Hof/i ¥ BOCIIUTATEIILHOM JACATCIIBHOCTHU B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBuJIiaMl U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALIUN O0YUYaOLIUXCSL.

JInuaOCTHBIC PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH 06yqa}0mnxc;1 PYKOBOJACTBOBATLCHA
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OpMAIUEH O MEPEeAOBBIX ITOCTHKECHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENbHOCTH MPHU BBIMOJTHEHUN YUeOHBIX, TO3HABATEIBHBIX 3314,
BBITIOJIHCHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3daHHUU yT-Ie6HbIX IMPOCKTOB, CTPEMIICHHA K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILIECCe 3TOH y4eOHOI nedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBCACHHUEC U ITOCTYIIKH CBOUX TOBapI/IHlefl C [IO3UIUH HPABCTBCHHBIX U ITPABOBLIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKU U COCTABJIAIOLINE OCHOBY IJIA
MOHMMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3sBUTHUA NPHUPOABI, B3AUMOCBA3AX YCJIIOBCKaA C HpHpOI{HOﬁ CpGI[OI\/JI, 0 POJIM XUMHUH B IMO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MMO3HABAaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJYUYCHUC HOBBIX 3HAaHUU 10 XUMHU,
HEoOXoauMBble Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, I0O3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JUTEpPaTypOl, MOCTYMHBIMU TEXHUYECKUMHU CpEICTBAMU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyYEHMIO M TO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

0CO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIIEHHS K CBOEMY 3/10pPOBBIO, YCTAHOBKH
Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHUE IIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUs] ajKorojsi, HApKOTHKOB, KypeHHs), HEOOXOJMMOCTH COOJIIOJICHHS TpaBHII
0€30MacHOCTH NP O0PALIEHUH ¢ XUMUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IuvyHOro poJia, yBaKeHHUE K
TPYAY U pe3yibTaTaM TPYI0BOU AEITETLHOCTH, B TOM YHCIIC Ha OCHOBE IIPUMEHEHUS MPEMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHOH TPAeKTOPUU TPOJOJIKEHUS
0o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX



WHTEPECOB W TMOTPEOHOCTEH, YCHEImHOW NPOo(hEeCcCHOHATBLHON MeATeIbHOCTH W Pa3BUTHS
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BEllleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTyYaeMble MPU U3yYECHUU XUMUH, JI pEeLICHHs 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOLIEH IPUPOJHON CPEAOM, JJISI NMOBBILIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XUMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHIUI, THUIOTE3a, (HaKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHUHE MUpa, U YHHUBEpCalbHbIC ydeOHbIe NEeHCTBUS (MO3HABaTeNbHEIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TP OCBOCHUH 3HAHUM:
PacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIACIATH UX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMHU), UCIOJIb30BATh TMOHATUS I OOBSICHEHUS OTIEIbHBIX
(bakTOB U SABJICHUI, BHIOMPATh OCHOBAHMS U KPUTEPHH IJIs KiIacCu(PUKAIIMN XUMHUUECKUX BELIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYHMHHO-CIEJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXACeHHs (MHIYKTUBHBIC, NEAYKTUBHBIC, MO aHAIIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUCHMS;

yYMEHHE MPUMEHSTHh B MpoIlecce MO3HAHUS MOHATHUS (MPEIMETHBIE U METanpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMuYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakIud — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OBTUX MOJENbHBIX MPEJICTAaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIECACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa TMO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpUOOpPETEHUE OMbITa TO TJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJ0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3ITHIHBIX BUIOB
1 (hOpM IIPECTABICHHUS, TTOYyYaEMYIO 3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa
XUMHYECKOTO COJIepKaHus, CIIPaBOYHbIE TocoOust, pecypcel UHTepHETa), KpUTUUECKH OIEHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHSAThH pa3INdHble METObI U 3aIPOCHI MPHU MOUCKE U 0TOOpe HHPOpMaIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMUMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIHHBIX 33124
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBIa/ICHHE KYJIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMAIIMKM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4yll HECIOXHBIMA CXEMaMH, JuarpaMMamu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHUE HCIONb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIeI0BATENbCKOM
JEeSTEIbHOCTH MH(POPMALIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel MPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIIPOCH (B XoJe Juajora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATh MOJYYEHHBIE PE3YIbTaThl I03HABATEIBHOM 1€ATEILHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuyéTa
o0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJWHALIUSI COBMECTHBIX JIEUCTBUM, ONPE/IETICHUE KPUTEPHUEB 110 OIICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA:

YMEHHUE CaMOCTOSITEIbHO ONpPEAENATh UENHN ACSITENbHOCTH, INIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIUPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIBHOCTh, BHIOMpATH
Haubosee 3QPeKTUBHBIE CIOCOOBI pellIeHns Y4eOHbIX 1 TO3HABATENbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIIATh WJIH KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€VUCTBUM MTPU BHITIOJIHEHUH 33 JTaHHUI
C y4éTOM TONyuYeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUsX,
OLICHUBAaTh COOTBETCTBUE MOIYYEHHOI'O pe3yjIbTaTa 3asBJICHHOM 1I€JH, YMEHHE HUCIOJb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMbl€ B YCJIOBUU 3a/IaHUMN.

MHNPEAMETHBIE PE3YJIbTATHBI

B coctaBe mnpeaMeTHBIX pPE3yJIbTATOB IO OCBOCHHUIO O00S3aTENbHOTO COJEpIKAHMS,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpHOl paboueld mTpoOrpaMMoi, BBIIEISAIOT: OCBOEHHBIE
oOydJarmuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue s
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYAIIHSIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OAa30BOM YpPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUI

9JIEMEHT, TMPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOAHAs U
HEOJHOPOJIHASI), BAJIEHTHOCTb, OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYyJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpPHAsI Macca, MaccoBas A0Jsl XUMUYECKOTO JIEMEHTa
B COCAWHEHHWM, MOJSIPHBII 00BEM, OKCHA, KHUCIOTa, OCHOBAaHHE, COJIb,
3EKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklusl, KilacCupuKaius
peaklMil: peakiui COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUS, PEaKIUuU
o0MeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKnu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
DIIEKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, pauyCc aromMa, XUMHUYEcKas CBS3b,
MOJISIPHAsE W HETOJsIpHAash KOBAJIEHTHAs CBs3b, MOHHAs CBs3b, WOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIsI BelIeCcTBa (MPOIICHTHAS KOHIIEHTPAIIKs1) B paCTBOPE;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHI W NPUMEHATH 3TH
MOHSATHS NPH ONMCAHUH BEUIECTB U UX MPEBPALICHUH;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY J/JISi COCTaBIeHHS (OpMYyT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTIpEe/eIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMECHTOB B OHHApPHBIX COCIMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAUHeHH 1o QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBajIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

packpsiBaTh cMbici [lepuonnueckoro 3akona [I. M. MeHueneeBa: 1€eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MaccChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOTaJipo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyo ¢opmy Ilepuomuyeckoir cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHas moarpynma (A-rpynma)» u
«moboynas mnoxarpynna (b-rpymma)», maneie ¥ OONbIIME TEPUOMABI, COOTHOCUTH
0003HaueHMsI, KOTOphle MMetoTcss B Tabmume «llepronnyeckas cucremMa XMMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBY YYacTBYIOIIMX B PEaKLUU BELIECTB, MO TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONUCAaHUE TMPUMEPAMHU  MOJEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA Mo (hOpMyJie COEJUHEHHS, MACCOBYIO JIOJII0 BELIECTBA B
pacTBope, MPOBOAUTH PAaCUEThI IO YPAaBHEHUIO XMMUYECKOHN peaKini;

IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENBHON JEeSATeTbHOCTH — AHAJIU3 U CHHTE3,
CcpaBHEHHE, 0000IIeHNE, CUCTEMATH3alUI0, KJIACCU(UKALMIO, BBISIBICHUE MPUUYUHHO-
CJIEZICTBEHHBIX CBsI3ed — JUI M3YYEHUS CBOICTB BEIECTB M XUMMUYECKHX PpEaKIHi,
€CTECTBEHHO-Hay4YHbIE€ METOIbl IO3HAHMSI — HAOII0ACHHUE, U3MEPEHNE, MOJIEIINPOBAHUE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

ClleZIoBaTh MpaBWUJIaM IOJb30BAaHUS XMMHUYECKOH Tmocynol M J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IpaBWiIaM OOpallleHUs] C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMHU T10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM I0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
¥ TIPOBOJUTH XMMHYECKHE SKCIIEPHUMEHTHI IO PACIIO3HABAHHUIO PACTBOPOB MIETIOYEH U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JIakMyc, peHoN(TaIenH, METUIOPAHXK U APYTrHe).

K konny oOydeHus B 9 kiacce NpeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, BaJIECHTHOCTD,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHUYECKAs pPEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBIA 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaku HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEeaKlUH,



OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBHUTEIIb,
OKHCIICHHE M BOCCTaHOBJCHHE, AJIOTPONUs, aM(OTepHOCTb, XMMHYECKas CBS3b
(koBaJIeHTHasi, HOHHAs, MeETAJIMYecKas), KpUCTAJUIMUecKas pemeéTka, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLuu, NPeIelbHO JIOIyCTHUMas
koHeHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IOHSATUH M MPUMEHSTH 3TU
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHUS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAAJIEC)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH 1o Qopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakrep cpeasl B BOAHBIX PAacTBOpPax HEOPraHWYECKHX COCIMHEHUHU, THUI
KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. . MennesneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproanyeckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3inyaTh TOHATUS «TJaBHas mnoiarpynmna (A-
rpynna)» u «mnobounas noarpymmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IIEPUOINYECKO TaOIHIIe, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa,
o0Iiee YuCIo AIEKTPOHOB U paclpeieNieHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHHM CBONCTB SJEMEHTOB W HUX COCJAMHEHHUI B
IpeJienax MaJbIX MEePHOJIOB U TJIABHBIX MOJATPYII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;
KJIACCU(UIIUPOBATh XUMUYECKUE AIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XUMUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) o0OLIMEe W cHeuuduyeckrue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaklMii HOHHOrOo OOMEHa, YpaBHEHUS PEaKIIHii,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOXXHOCTU
MPOTEKAHUS XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUECKOM peakLnu;

coOnrofaTh TMpaBuja TMOJB30BAHUS XHMHUYECKOW TMOCYIoM #  J1abOpaTopHBIM
o0opy/soBaHUEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOTYUYEHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpOoMHI-, MOAMI-, KapOoHar-, (ocdart-,
CUJIMKAT-, CynbdaT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W WOHBl H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;



MPUMEHSTh OCHOBHBIC OMEPAIIUU MBICIUTEIHLHON NEATEIHPHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHE, O0000IIEeHHEe, CHCTEeMAaTHU3AlHI0, BBISBICHUE MPHUYNHHO-CIEICTBEHHBIX
CBSI3eH — JUIA W3YYEHHS] CBOMCTB BEIIECTB M XMMHUYCCKHX PEaKIUi, €CTECTBEHHO-
HAy4YHBIC METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT
(peanbHBIN U MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komirectso acon JuiekTpoHHbIE (UG POBHbIE)
n/n TeM MPOrpaMMbl Bcero KonTpoasmkie TipaxTiaeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazjea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edso0.ru/7f41837c
YyeJIoOBeKa
12 BemecTBa 1 xumMmmuueckue 15 1 bu6nuoreka [IOK
peakiuuu https://m.edso0.ru/7f41837c
Hroro mo pazaeny 20
Pa3znen 2. BaxHeiilimue nmpeacTaBUTeId HEOPraHUYeCKHUX BeleCTB
21 Bozayx. Kucnopoa. [lonsitue 6 bu6nuoreka [IOK
00 oKcHIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK
HEOPraHWYeCKUX COSTUHEHUI https://m.edso0.ru/7f41837c

Hroro mo pasueny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.

Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU
[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 XAMHYECKUX diIeMeHToB /I, 1. 7
MenneneeBa. CTpoeHue
aToma

bubmmorexa [JOK
https://m.edso0.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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYeCKas CBA3b.
3.2 OKUCIATEILHO- 8
BOCCTAHOBUTEIIHHBIC PEAKIIHH

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

Hroro no pazaeny 15

PesepBHOE Bpems 3

bubnuoreka LIOK
https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKue 0BpA30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3znes 1. BemecTBo 1 XUMHYECKHE PeaKIUK
11 [ToBTOpeHue U yriyoieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuorexa [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 1 1 bu6mmoreka [IOK
' XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazaeny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
o | o e ; B LOK
' PYTHIRL- &-€p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHUECKUX
bu6mmoreka [JOK
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u 7 1 https://m.eds00.ru/7f41a636
WX COCTMHEHUS
o | S oo ; 1 ,  Bomosanox
' o PYITHBL. poA https://m.edso0.ru/7f41a636
KPEMHUH 1 UX COSANHECHUS
Hroro no paszneny 25
Pa3nes 3. MeTa/liibl U HX COCAMHEHUS
. bubnmoreka [JOK
3.1 (Ompte CBOACTEA METAIIOB 4 https://m.edso0.ru/7f41a636
3.2 Baxwueiimme MeTamuibl U KX COSTUHEHUS 16 1 2 bubmorexa LIOK

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



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

Hroro mo pazneny 20
Pa3nea 4. Xumus n okpy:xapmas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 bubmorexa LHOK

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

Hroro mo pazaeny 3

PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoJunyecTBo 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunorexa LIOK
JKM3HU 4YeIoBeKa. Tena u BenecTna https://m.edsoo.ru/ff0d210c
2 ITonsTne o MeTo1ax IMO3HAHUS B 1 bu6nmoreka LIOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «IIpaBuna paboThl B 1abopaTopuu 1 bubnnorexa [JOK
U IpuEMBI 0OpaICHUS C https://m.edsoo.ru/ff0d23dc
71a00pPaTOPHBIM 000PYTIOBAHUEM
4 YwucThIe BEIIECTBA X CMECH. 1 bubnunoreka LIOK
CriocoObI pa3jienieHus cMecei https://m.edsoo.ru/ff0d26ca
S hasmeremme evecel G npuvepe. 1 Bubmorera LIOK
. https://m.edsoo.ru/ff0d28c8
OUMCTKHU MTOBAPEHHOM COJIN)»
bu6nmorexa LIOK
6 ATOMBI 1 MOIISKY 6! . https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmmoteka IIOK
(CMMBOJTBI) XUMUYECKUX JIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUUecKas popmyIa. 1 bubnuoreka [IOK
BajeHTHOCTh aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
HIIEMEHTOB



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
https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

11 OTHOCUTENBHAS MOJICKYJISIpHAs bubmorexa [IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOIO bubnunoreka LIOK
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bub6nmoreka [IOK
Monsipaast Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyecKkrue U XUMUYECCKHE bubnunoreka LIOK
sBICHHS. XMMHYECKast PeaKIIust https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs MaCChl BEIIIECTB. bu6nmorexa LIOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoIn4ecTBa, MacChl
17 BemecCTJ;ea o y]f));IBH:I-(I:I/I}Ii/; e Bubmzorexa HOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
ApUKAHI XUMAYECKUX
18 E;Iafgmgl) (CanHHI/IHeHI/I}I - bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
pa3yioKeHUs1, 3aMeIIeHUsI, 0OMEeHa)
19 mmmorcmer Ovobmene Bumorerca LIOK
) o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HAaHUH
o
| o s 61 oz B 10K
https://m.edsoo.ru/ff0d4290
peaKIum»
2| momaa Knoropon - ncwem bummorera LIOK
: https://m.edsoo.ru/ff0d448e
npoctoe BeuectBo. O30H
DOu3nyecKrue U XUMUYCCKHIE
29 CBOMCTBA KHCJIOPO/Ia (peaKkIuu bubnuotexa [JOK

okucneHus, ropenue). [lonstue 06
OKCcHJIaxX

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

Croco0bl MosTy4eHus: KUCI0poa B

bubnunorexa LIOK

23 71a00paTOPUH U TPOMBIIIICHHOCTH. hitps://m.edsoo.ru/ff0d497a
[IpumMeHeHnue Kuciopoia — '
TennoBoit 3¢ hexkT XuMUIecKoi
peaxuu, MOHsATUE O Bubmorexa LIOK
24 TEPMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUYECKUX — :
peaKIUIX
TormBo (HedTh, yroib 1 METaH). BuGmuotexa LOK
25 3arpsi3HeHue BO3/1yXa, CIOCOObI €ro hitps://m.edsoo.ru/ffod4cda
MPEIOTBPALIEHHUS — :
e | Ll e o e 10K
7 P o https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, I3yYEHUE €T0 CBOHCTBY
27 Boxopon — anemMeHT u mpocToe Bbu6moteka [JOK
BeniecTBo. HaxoxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
CDH3queCKI/Ie U XUMHAYECKHE Bubmiorexa [IOK
28 cBolicTBa Bojgopoaa. [Ilpumenenue hitps://m.eds00.ru/ff0d4ddo
BOJIOpO/A — :
29 [TonsaTHe 0 KUCTOTAaX U COJIAX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPOia B bubnmnorexa [JOK
ngaboparopuu https://m.edsoo.ru/ff0d4dd0
2 Eﬁaiani;Kaz pag(;ITe; }J;fl/gl 4 o teme Bu6muorexa LOK
OMIYTICHHC 1 COOHPAnue https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YICHHE €r0 CBOMCTBY
32 MounsipHblii 00BEM Tra3oB. 3aKOH bubmuoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Berancnenus o0pEMa, KomaecTBa Bubsmorexa [IOK
33 BEILIECTBA ra3a Mo €ro U3BECTHOMY

KOJIMYECTBY BEIIECTBA I 00BEMY

https://m.edsoo.ru/ff0d55a0



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
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https://m.edsoo.ru/ff0d55a0

Beruucinenus 006EMOB ra3oB o
YPaBHECHHIO pEaKIMi Ha OCHOBE

bu6nmmorexa [IOK

34 3aKOHA OOBEMHBIX OTHOILICHHI https://m.edsoo.ru/ff0d5708
razoB

35 DOHU3NYECKUE U XUMUYECKHUE bub6nmoreka [IOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CocrtaB ocHoBanuii. [lonsarue 00 bubnuorexa [JOK
UHIHKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTEIb.

37 Hackinennble 1 HEHACHIIICHHEBIC bubnunoreka LIOK
pacTBOpbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pACTBOPE
[IpakTuueckas padora Ne 5 o reme

38 «lIpuroroBneHne pacTBOPOB C bubnnoreka [JOK
oIpeIeIEHHON MacCOBOM JI0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEUIECTBA»

39 KonTponsHnas padora Ne2 no teme bubmmnoreka HOK
«Kucnopoa. Bomopon. Bomay https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiaccupUKaIus, bubnmorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e

41 i%%ﬁiinlfﬂlgﬂ)g;ﬁz;ec;(ﬁoBHLIX u bubmorexa [IOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB

42 OcCHOBaHUS: COCTaB, bubnuotexa [JOK
KJaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u xummuyeckue bubnuoreka [IOK
CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccuduxarmus, bubnunorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

45 [Tony4yenue n XumMu4ecKue bu6muoreka [JOK

CBOMCTBA KHCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

46 CIIOCOOBI MOJTYYCHHSI, XHMUYECKHE bubmorexa [IOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6.
47 Penienune sxcnepuMeHTAIbHBIX bubmuorexa [JOK
3a1a4 110 TeMe «OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCIUHEHUI»
8 xasccmsmoopramacon Bubmorera LIOK
N https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HAHUHI https://m.edsoo.ru/00ad9cb?2
o | Sompomues e o3 o BuGmorera LOK
. https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
SL xammmecckax sneventon Homsme BuGmmorexa I1OK
' https://m.edsoo.ru/00ad9ffa
0 TpyIIax CXOJHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U
52 [lepuonuueckast cucrema bubmmnoreka HOK
XUMHUYECKHX d1eMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonsl, TpyMIIbL, MOATPYIIIBI bubmorexa LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka [JOK
aTOMHBIX siziep. M30Torbl https://m.edsoo.ru/00ada342
S5 arovion anewentos Tepmomuecroi Bubmorera LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
56 XapakTepucTuKa XUMUIECKOTO bubmuoreka [IOK

3JIEMCHTA I10 €10 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824
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[Tepnonnueckoii cucreme /1. U.
Meupeneena

3nauenue [leproanyueckoro 3akoHa
JUTSL pa3BUTUSI HAYKH U TPAKTHKU.

bubnunoreka LIOK

S7 . U. MennesneeB — y4EHbIH, 1 https://m.edsoo.ru/00ada96e
Ne/Iaror U IpakJIaHuH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmoreka [JOK
XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmnorexa IIOK
59 Honnas xuMueckas sk 1 https://m.edsc%.ru/OOadac34
60 KoBanentnast nonsipuas 1 Bbu6moreka [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6mmoteka [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adaab9
bubmnorexa IIOK
62 Crenens okuceHus 1 https://m.edscLi).ru/OOadae28
63 OKHCIUTENBHO- 1 bubmuoreka [IOK
BOCCTaHOBUTEIIbHBIC PEAKIIUU https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIN 1 Bubmorexa OK
https://m.edso00.ru/00adb076
5 | «Crpocmme smows. oo | 1 Buiotera LIOK
CBA3E https://m.edso0.ru/00adb486
66 PesepBublit ypok. O0001IeHNE U 1 bubmuoreka [IOK
cUcTeMaTU3alvs 3HaHUHI https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O60011eHNE U 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBublit ypok. O6001eHue u 1 bubnuoreka [IOK
cUcTeMaTU3alvs 3HaHUHI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka KoHT I Jata 00
/o Beero POJIbHbIE PaKTH4YECKHe H3ydenus Pa30BaTEJIbHbIC
padoTbI padoThbI pecypcnl
[lepuoauueckuii 3aK0H.

1 Ilepronnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX diteMenToB JI. 1. https://m.edsoo.ru/00adb59e
Menpeneena

KOHOMEPHOCTH B M3M
2 3201(7)1(:;)13 )G(:EM(I)/ICIICCKI/IXSBJ'T:;IG{II:;IOB 1 bubmorexa [OK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK

3 1 .

HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner XxumMu4yeckoii CBSI3U U THIIBI 1 bubnunoreka LIOK
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IloBTOpenue u yrnyonaeHue 1 1
3HaHWUI OCHOBHBIX Pa3esioB
Kypca 8 Kiacca
Knaccudukanus XuMrUIeCKuX

6 peaKuI/H(“f 1o ;IEBJ'II/I‘IHLIM 1 bubmorexa HOK

https://m.edsoo.ru/00adbcb0
pU3HaAKaM
[ToHsITHE O CKOPOCTH XUMHUYECKOMN
7 peaKkIuu. HOHSII?FI/IG 0 TOMOT'€HHBIX 1 Bubmorexa OK
https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEaKIUIX
[ToHsITHE O XUMHYECKOM
paBHOBecun. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh 1 bu6muoreka [IOK

XUMHUYECKON peakinu 1
MOJIOKEHNE XUMHUYECKOTO
paBHOBeCHUS

https://m.edsoo.ru/00adc28c
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9 OKHCIIHTEIIbHO- bubnuorexa [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
10| mcrommanm Cummmern Buiotera LIOK
: https://m.edsoo.ru/00adcd68
ci1a0blIe JICKTPOTUTHI
11 HoHHbIE ypaBHEHMS peakLui bubmorexa LOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 mpercrasscmmi o6 Bubaoterca LIOK
. https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON
U CCOIHAIAN
XHUMHUYECKHE CBOIICTBA COJICH B
13 CBETE MpeACTaBICHUHN 00 bu6nmorexa LIOK
JIEKTPOTUTHIECKOM https://m.edsoo.ru/00add8b2
JHCCOIHUAIAN
14 ITonsiTe o ruApoOIU3E coJien bubmorexa OK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3SHAHHH https://m.edsoo.ru/00addd12
o
16 gg:iﬁeecﬁ:npe?go;;ﬁ;L',me bubmmorexa [OK
https://m.edsoo.ru/00addbfa
3a71a49»
KonTponbhas padorta Ne2 o teme
17 «OIIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconuanys. XuMUYECKue https://m.edsoo.ru/00addecO
peaKIuu B PacTBOPAX»
OO01mas xapakTepucTHKa Butmiorexa [[OK
18 rajoreHoB. XUMHUYECKHE

CBOMCTBa Ha IIpUMEpPE XJI0pa

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

19 KHUCJIOTa, XUMHUYECKHE CBOMCTBA buGnuorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4YeHUE, IPUMEHCHHE
o | Domemmecrs o Fe 2 Brors 0K
Y1 . https://m.edsoo.ru/00ade348
KHUCIIOTHI, U3YUCHHE €€ CBOMCTBY
g | o B LOK
peakiiuu, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKa bubmmoreka [JOK
seMeHTOB VIA-TpyIs https://m.edsoo.ru/00ade64a
AJIOTpOnHBIE MO (DUKAIIMH
23 cepbl. Haxoxnenue cepol 1 €€ bubmmoreka [JOK
COEMHEHUI B IPHPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
| ST e Bumorra 10K
. https://m.edsoo.ru/00ade802
CBOMCTBA
| oo Copm e Bumorra 10K
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XYUMUYECKUE peaKIlui, JexKalinue
B OCHOBE ITPOMBINIJICHHOTO
26 croco0a Moy4eHus CepHOn bubmmorexa [JOK
KHMCIJIOTEI. XMMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaIoIIeH cpebl
COCJTHHEHUSIMU CEPBI
Brrancnenne MmaccoBoit gonm but6mmorexa [IOK
27 )
BBIXO/Ia MTPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
28 aneMeHTOB VA-Tpymiibl. A30T, bubmorexa I[IOK

pacnpocTpaHeHue B IPUPOJIE,

https://m.edsoo.ru/00adeeab
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¢du3nveckre 1 XUMHYECKHE
CBOMCTBA

AMMUak, ero ¢puznueckue u

29 XHMHYECKHUE CBOMCTBA, BH6H_HOTeKa HOK
https://m.edso0.ru/00adf004
MOJIy4YeHHUE U IPUMEHEHHE
[TpakTtrueckas padora Ne 3 mo
30 teme «[lomydueHne ammuaka, BH6H_HOTeKa HOK
g https://m.edso0.ru/00adf180
W3YYEHHE €r0 CBOMCTB)
31 A30THas KUCI0Ta, €€ GU3nIEeCKre bubnnoreka [JOK
U XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
coJieil aMMOHUS B KAYECTBE
32 MUHEPAIbHBIX YI0OPEHHA. Bu6moteka [JOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYKarOILEeH Cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 docdopnas kucnora, pusudeckue bubnnorexa [JOK
¥ XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MoJTyuYeHue
Hcnonb3oBanue Gocdatos B
34 KAa4yeCTBE MUHEPAIBHBIX bubmmnoreka HOK
yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
IpUPOIHOI cpeabl hochaTamu
Yraepon, pacipocTpaHEeHHE B
35 npupoze, Guznveckue 1 BH6H_HOTeKa LIOK
UMIIeCKHE CROHCTEA https://m.edsoo.ru/00adfd9c
Okcunipl yraepojaa, ux
buznYecKre 1 XUMUIECKHE
36 CBOWCTBA. DKOJOTHYECKHE bubmorexa LIOK

po0JIeMBI, CBA3aHHBIC C OKCHIOM
yriepona (1V)

https://m.edsoo.ru/00adfebe
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bubnunoreka LIOK

37 VYroipHasg KACIIOTa U €€ COIIN hitps://m.eds00.ru/00ac006¢
[TpakTtrueckas padora Ne 4 mo
38 teme "[losydyeHue yriekucinoro Bu6mumoteka [JOK
raza. KagectBeHnHast peakiius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-roH"
IlepBoHavanbHbIC TOHATHS 00
39 OplPaHI/IIIeCKI/IX BeIleCTBax Kak O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoia
40 KpemHuuii u ero coemuHeHus buGnuorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta No 5.
a1 Pemenne skcnepuMeHTaIBHBIX Bu6moteka [JOK
3aj1a4 1o teMe «Baxnelmme https://m.edso0.ru/00ae0bf2
HEMETAJUIBI M MX COCIUHCHUS
KonTponrHas padora Ne3 mmo TeM
42 <<]E(3)a>1<l:1){(;171mne flefd(;Tali\j.IBI Honxe ) bubmmorexa [IOK
https://m.edsoo.ru/00ae0el8
COCIMHEHMS
OO01mas xapakTepucTHKa
XHUMUYECKHX DJIEMEHTOB —
43 MeTaJUI0B. MeTannuueckas CBSI3b bu6nmorexa LIOK
U MeTaJlJTHuecKas https://m.edsoo.ru/00ae103e
KpUCTaJUTMYECKasl peléTKa.
du3ndeckre CBOMCTBA METAJIOB
XHUMHUYEeCKHEe CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUYECKUH psift bubmmorexa [IOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJNIOB
O61mue crocoOb! MOTyYeHUs
MeTaioB. CiuiaBel. BeranciaeHns Bubsmorexa [IOK
45 10 YPaBHEHUSM XUMHYECKUX

peakiuii, ecu OIMH U3 peareHTOB
COJICP’KUT IPUMECH

https://m.edsoo.ru/00ael1156
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bubnunoreka LIOK

46 Howsrue 0 KopposuH meTaos https://m.edso00.ru/00ae1278
Bbubnnoreka IIOK
47 [enounpie MeTaibl https://m.edscIJlo.ru/00ae14b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNnbHBIC METAJIIbI — bub6nmoreka [IOK
KaJIbIUI ¥ MarHHUi https://m.edsoo.ru/00ae15e8
50 Baxueiimme coequHEHUS bubnunoreka LIOK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
51 O606I£IGHI/I€ U CHCTEMATU3AIINS
3HAHUH
59 JKEcTkoCTh BOIBI U CIIOCOOEI €8 bu6nmorexa LIOK
yCTpaHEHUS https://m.edso00.ru/00ae1886
53 Eeli/?: fﬁlggﬁjﬁ?ggbﬁ ?\4230)151 bubmorexa LIOK
i o https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmnoreka IIOK
>4 AlOMUHIT https://m.edscﬁ).ru/00ae1c64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
THJPOKCHIA https://m.edso0.ru/00aelc64
bubnmorexa LIOK
56 Keneso https://m.edS(])lo.ru/Oan1d86
57 OKcubl, THAPOKCUIBI U COJTH but6mmorekxa [IOK
xenesa (1) u xenesa (111) https://m.eds00.ru/00ae35e6
58 O6o6LEleHI/Ie U CHCTeMAaTH3allns
3HAHMI
[TpakTuueckas padota Ne 7.
59 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3a7a4 o TeMe «Bakuelnine
MCETAJIJIBI U UX COCAUHCHUSI»

https://m.edsoo.ru/00ae3de8
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Brluucnenus 1o ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIN OUH

60 U3 PEAareHTOB J]aH B N30BITKE WU 1 Bu6mmoteka [JOK
COJCPKHUT PpUMECH. Bbrunciienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIX0JIa MPOYKTa
peakinuu

61 O000111eHrE U CUCTEMATU3 AL 1
3HAHHUA
KonTponpHas padora Ne4 1o Teme

62 «Baxxnelme MeTauIbl 1 UX 1
COCITMHEHUS

63 BemecrBa u marepuainsl B 1 Bbu6mmoteka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsI3HEHHUE 1 bubnnoreka [JOK
OKpYXKaIOIIeH CpeJibl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pelieHnn 1 bubmuoteka [IOK
IKOJIOTUIECKUX TPOOIIeM https://m.edsoo.ru/00ae4270

66 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
CHCTEMATU3aLMA 3HAHUI https://m.edso0.ru/00ae0d0a

67 PesepBHblit ypok. O0001IEHNE U 1 bubmuoteka [IOK
cHUCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
CHCTEMATU3aLMA 3HAHUI https://m.edso0.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA
* Xumus, 8 kiacc/ ['abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEPHOE
obmectBo «M3narenscTBo «lIpocBemenuey
* Xumus, 9 knacc/ I'abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AKIHOHEPHOE
obmectBo «M3narenscTBo «lIpocBemenuey

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET
bu6mmoreka [IOK
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