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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 10 XHMMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ylibTaTaM OCBOEHUS OCHOBHOMU
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHus, MPECTaBICHHBIX B
®I'OC 00O, a Taxxe Ha OCHOBE (heiepaiabHON padouelt mMporpaMMbl BOCIIUTAHUS U
C y4Y€TOM KOHLENIHMHM MpenojaBaHus y4yeOHOro mnpeaMera «XuMUS» B
oOpa3zoBaTeabHBIX opranuzamusax Poccuiickoit deaeparuu.

[Iporpamma 1o XxuMuM Aa€T TMPEACTABICHHE O IeNsIX, OOIed CTpaTeruu
00y4eHMs1, BOCIUTAHUS U pa3BUTHA O0YUaIOIIMXCS CPEICTBAMH YUEOHOTO ITPEAMETA,
yCTaHaBIMBAaET oO0A3aTENbHOE NPEIMETHOE COJEpKaHHE, MPeayCcMaTpPUBAET
pacrpeneneHue ero Io KiaccaM M CTPYKTYpPHPOBAHHME IO pas3ieilaM M TeMaM
OpOrpaMmbl 10  XHMHH, ONPENEHseT KOJIMYECTBEHHBIE W  KaYECTBEHHBIE
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCT H3Y4YCHUS
XUMUU C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU y4€OHOrO
Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yYaromuXxcs, ONPENeNsieT BO3MOXKHOCTH
npeaMeTa Ui peaju3aluu TpeOOBaHMN K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0Opa30BaTeNbHOM IPOrpaMMBbl Ha YPOBHE OCHOBHOTO O0IIET0 00pa30oBaHusl, a TAKXKE
TpeOOBaHMI! K pe3ysibTaTaM 00yUeHUsI XUMUU Ha YPOBHE 11eJIel U3yueHus peameTa
U OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIbHOW [EATETbHOCTH OO0YYarollerocs o
OCBOCHHIO Y4EOHOTO COJEPKAHMS.

3HaHHE XUMHUHU CIYXUT OCHOBOM Juisi (OPMUPOBAHHUSI MHUPOBO33PEHUS
oOyuJarolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM EIMHCTBE MHUPA, BaXKHYIO
poJib UrparoT (OPMHUPYEMbIE XUMHUEH MPENCTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPrud W 00 SBOJIOLUMU BEIIECTB B MPUPOJE, O IMYTAX PELICHUS NI0O0ANTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA - ChIPHEBOM, JHEPrEeTUUYECKOM,
MUIIEBON U KOJOTHYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET  peajM3allid  BO3MOXHOCTEM  JUJII  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIBTYPBI JIMYHOCTH, €€ 00111IeH U (YHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHpPOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4arolmuxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOHl  J1eATelIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eATeIbHOCTH;

3HAKOMUT CO CHEHU(UKOW HAYYHOTO MBIIIJIEHUS, 3aKIa/JbIBAET OCHOBBI
LEJIOCTHOIO B3IJIsi[la HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

CrocoOCTBYEeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPO/JIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B AKOJIOTUYECKOE



00pa3oBaHUE 00YYAIOITUXCHI.

Jlanubple HampaBieHHs B OOyYEHUM XUMHUU OOECHEUYMBAIOTCS CrHelnu(UKoit
colepkaHusi  y4eOHOTO  TpeAMeTa, KOTOPBIM  SBISIETCS  NeAarormyecku
aJanTUPOBAHHBIM OTpakeHHUEM 0a30BOM HAYKU XMMHH Ha OINPEICIEHHOM JTane eé
pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHATUA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPhIX OTAEJbHBIX 3HAYUMbBIX TOHATHNA
OPTraHUYECKON XUMHH.

CrpykTypa colepKaHusl MPOrpaMMbl MO XUMHHU CPOpPMHpPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoja K e€ u3ydeHuto. Colep)KaHHe CKIIAJbIBAETCS U3 CUCTEMBI
MNOHATHUNA O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MIOHIATUH O XUMHUYECKOMN
peakiuu. OO0e 3TH CHUCTEMbl CTPYKTYPHO OpPraHM30BaHbl IO TMPUHIIHUILY
MOCJEA0BATEILHOIO Pa3BUTHUS 3HAHUW HA OCHOBE TEOPETUUYECKHUX IMPECTABICHUIN
Pa3HOIO YPOBHS:

aTOMHO--MOJIEKYJIAPHOI'0 YYEHHUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUA;
[Tepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;
Y4EHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

MPEACTABICHU 00 SJIEKTPOIUTHUYECKOW AUCCOLMALMM  BELIECTB B
pacTBOpax.

Teopetnueckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJTHOTO
YPOBHS K IpYyroMy, BBINOIHSSA (QYHKIMH OOBSICHEHUS U POTHO3UPOBAHMS CBOICTB,
CTPOECHHUSA M BO3MOXKHOCTEH ITPAKTUYECKOIO IIPUMEHEHUS U IOJIyYCHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl 1O XUMHU  CHOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTABIISIOIICH HAYYHOM KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPHUPOJBI, [IEHHOCTHOTO OTHOILLICHHUS K HAyYHOMY 3HAHUIO U METOJAM
[I03HaHUs B HayKe. M3ydeHne XuMum MpOUCXOIUT C IPUBIICUCHUEM 3HAHUW U3 paHee
M3YYEHHBIX YU4EOHBIX MpeaMeToB: « OKpyxkatoumit Mupy, «buonorus. 5-7 kiacce» u
«Pu3uka. 7 Knace».

[Ipy wu3yyeHMM XUMHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH KakK 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHUUYECKOM
NEeATEIBbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIBTYpBI. 3a1adya
y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUM CHUCTEMbl XUMHUYECKUX 3HAHUM —
BaKHEHUIINX (DAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX MOJOKEHUMN, TOCTYITHBIX
0000111eHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, s3blka HAyKH, B IMPUOOIIEHUU K
HAay4YHbIM METOJAM IIO3HAHUS IPU W3yYECHUHM BEIIECTB M XMMHUYECKUX PEaKUUH, B
(GopMUPOBAaHMM U PAa3BUTHH T[O3HABATEIbHBIX YMEHUHW M HX NPUMEHEHUU B
yueOHO-TI03HABATEIbHON M y4yeOHO-HCCIIeIOBATENbCKON AESTENbHOCTH, OCBOCHUU



paBJI 6€30MaCHOTO OOPAIIEHHS C BEIIECTBAMU B MIOBCETHEBHON KU3HU.

[Ipy u3ydyeHHH XMMHHM Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs BAKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

- (¢opMUpOBAaHHE WHTEUIEKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEIbBHOMY NPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

- HampaBJIEHHOCTh  OOyYe€HHs Ha  CHCTEMaTHYECKOE  MPHOOIIEHUE
0oOy4aromuxcsi K CaMOCTOSITEIbHOM T03HABATEIbHOU JESTENbHOCTH, HAyYHBIM
METOJIaM TO3HaHusA, (HOPMHUPYIOIMIMM MOTHBALIMIO M PAa3BUTUE CIIOCOOHOCTEH K
XUMHH;

- oOecrieyeHue yClIOBUH, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OTbITa Pa3HOOOPA3HON MAESITENHPHOCTH, IMO3HAHUS W CaMOTO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MUMEIONINX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

- (¢opmupoBaHue oO0mel (yHKIMOHAIBHOM U  E€CTECTBEHHO-HAyYyHOU
IPaMOTHOCTH, B TOM YHCIIC YMEHHUHN OOBSACHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa, UCTIONB3YS 3HAHUS U OTIBIT, MOJTYYCHHBIE PU U3yYCHUN XUMUH, IPUMEHSIThH
UX MU pEIICeHUU Ipo0bsieM B OBCEITHEBHOM JKU3HU U TPYAOBOM €ATEIbHOCTH;

- (¢opMupoBaHue 'y OOydYalOIIMXCS TyMAaHUCTUYECKUX  OTHOUICHMI,
MOHWMAHUA TEHHOCTH XWMHUYECKUX 3HAHUU JJs BBIPAOOTKHM DKOJOTHYECKH
LEJIECOO0PA3HOTr0 TMOBEAEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN CPebl;

- pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIMOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHSI O0IIEUEeTTOBEUECKHUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOpY MpOQuIIs U HAMTPABIEHHOCTH JIaJIbHEUIIIET0 00yUYEeHU .

Oob11ee uynciIo 4acoB, OTBEACHHBIX JIS1 H3yUYEHUSI XUMUHU Ha YPOBHE OCHOBHOTO
oOmero obpaszoBaHusi, coctaBiuser 136 yacoB: B 8 kiacce - 68 vacoB (2 vaca B
HeJnelno), B 9 kiacce - 68 yacoB (2 yaca B HEACIIO).



COILEPKXAHUE OBYUYEHUASA

8 KJIACC

IlepBoHaya/ibHbIe XUMUYECKHE TIOHATHS

[Ipenmer xumun. Poib XUMUU B JKU3HU YellOBeKa. XHMHUSA B CUCTEME HayK.
Tena un BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BemniecTB. [loHATHE O MeTOJaxX MO3HAHUS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3feneHus CMECe.

ATOMBI U MOJEKyJbl. XHUMUYECKHE OdieMeHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie 1 CI0KHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocHUTeNbHAsT aTroMHas macca. OTHOCHUTEIbHAS
MoJIeKyJIsipHas Macca. MaccoBast 10Ji1 XMMHUYECKOT0 3JIEMEHTa B COSIMHEHUU.

KonnuectBo BemiectBa. Mosab. MonsipHast macca. B3aumocBsi3p KonudecTsa,
Macchl W 4YHCJIa CTPYKTYPHBIX €OWHHI] BemecTtBa. Pacuérel mo Qopmymnam
XUMHUYECKUX COCAMHEHU.

dusnuecKkue ¥ XUMHUUECKUE SBICHUS. XUMHUYECKas peakius 1 e€ Mpu3HaKH.
3aKOH COXpaHEHHMsI MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peakluil (COeTMHEHUS, pa3I0KEHUs, 3aMeIlleHus, OOMEHa).

XumuuecKkuii IKCnepuUMeHm

3HaKOMCTBO C XMMHYECKOH MOCYJ0M, MpaBuiaMu pabOThl B 1aOOpaTOpUH U
npuémamu oOpaiieHusi ¢ JabopaTOpHBIM 00OpPYIOBAHUEM, M3YUYEHUE U OIKCAHUE
du3nueckux CBOMCTB 0OOpa3lloB HEOPTaHMYECKUX BEIIECTB, HAOIO/ICHUE
¢u3nueckux (MJIaBJIEHWE BOCKA, TasgHHWE JbJA, pPACTUpPAHUE caxapa B CTYIIKE,
KHATICHUE M KOHJEHCAIMs BOJABI) M XUMHUYECKUX (TOpEHHE CBEUH, MPOKAINBAHUEC
MEIHON MPOBOJIOKU, B3aMMOJCHCTBHE MeJla C KUCIOTON) SIBJICHHM, HAOII0IeHUE U
ONMCaHWE TPU3HAKOB IMPOTEKAHMsSI XMMUYECKHX PEaKIuii (pa3jiokeHue caxapa,
B3aUMOJECHCTBUE CEPHOW KHUCIIOTHI C XJIOPUIOM Oapusi, pas3lioKeHHE THAPOKCHAA
menu (1) npu HarpeBanuu, B3auMoaercTBHE keie3a ¢ pactBopom comu meau (I1),
U3yYeHHE CIIOCOOOB pa3eNIeHHs] CMECEi: C MOMOIIBI0 MarHura, (puiabTpoBaHueE,
BBIITAPUBAHUE, TUCTWUISAIUSA, XpoMaTorpadus, MPOBEICHHE OYUCTKH MOBAPEHHOM
CONiM, HaONIOJIeHWe U  ONHMCAHHWE  Pe3ylbTaTOB  TMPOBEACHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs Macchl, CO3JaHHe MOJENeH MOJeKyl
(1IapoCTep>KHEBBIX ).

Bakuneiiiue npeacTtaBuTe/ M HEOPraHNYECKUX BelIeCTB

Bosnyx - cmech razoB. CoctaB Bo3myxa. Kucmopog - siaeMeHT W mpocToe
BeniecTBO. HaxoxneHue kuciaopona B TpuUpone, (PU3NYECKUE U XUMHUYECKHUE
cBoiictBa (peakumu ropenusi). Oxcuapl. Ilpumenenune kucnopoma. CrocoObl
NOJY4YeHUs: KHuciopoga B JabopaTopuM | NPOMBIIJIEHHOCTH. KpyroBopot
Kucinopoaa B npupoae. O30H - autoTporHas MOAU(PHUKAINA KUCIOPOAA.



TemnoBoit 3PPexT XUMHUECKON peakIuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U DJHAOTEPMHUYECKHE peakuuH. TOIUIMBO: yrojlb M METaH. 3arpsi3HECHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon - anemeHT u nipocToe BemecTBo. HaxoxieHne Bogopoaa B IpUpOJE,
bu3nUecKre u XUMUIECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOBI moTyueHus. KucmoTs
U COJIN.

MonsipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne cBoucTtBa BoAbl. Boxa kak pactBoputens. PacTBOpEI.
HacepiieHHble 1 HEHACBIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJIE.
MaccoBas 1015 BelecTBa B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJIbI. OCHOBaHUA.
Posib pacTBOpOB B mpuposie U B KU3HU 4YETOBEKAa. KpyroBOopoT BOABI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coeauHeHuit. Oxcuapl. Kiaccudukanus
OKCUJIOB:  coJieoOpasyrolire (OCHOBHBIC, KUCIOTHBIC, aM(OTEPHBIC) U
HecosneoOpazyronme. Homenknatypa okcuaoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcunoBanusa. Krnaccudukanus ocHOBaHMM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. HoMmeHkiarypa ocHoBaHMU. DPU3NUYECKHE U XHMHUYECKUE CBOMCTBA
ocHoBaHuU. [losryuyeHre OCHOBaHUM.

Kucnotel. Knaccupukamus kucinor. Homenknatypa kucinor. @uznueckue u
XMMHUYECKHE CBOMCTBA KHUCHOT. Pan aktuBHoctu MerawuioB H. H. bekerosa.
[Tomy4yeHue KUCior.

Comu. Homenkiarypa coiieil. @U3NUECKHE U XUMHUYECKUE CBOMCTBA COJICH.
ITonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE COAEPKaHUs KUCIOPOJia B BO3yXE, MOJIYYEHHUE,
coOupaHue, pacro3HaBaHWE W HW3YyUYEHHE CBOMCTB KHUCIOPOJa, HAOJIOJICHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM M YCJIOBHS BO3HUKHOBEHUS U
MpeKparieHus ropenus (moskapa), 03HaKOMJICHHE ¢ 00pa3IiaMy OKCUIOB U OTIFICAHHE
WX CBOWCTB, TIOJIyYCHHE, COOMpaHne, pacliO3HABAaHUE U U3YUEHHE CBOMCTB BOIOPO/a
(ropenue), B3amMojmeicTBHe Bogopoga ¢ okcuaom wMeam (1) (Bo3moxkHO
UCIOJIb30BAaHUE BUIEOMATEPHUANIOB), HAOIIOJEHUE 00PA3OB BEIIECTB KOJIUYECTBOM
1 Monb, ucciregoBaHHE OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEICIEHHON MacCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJbI C MeETaUIaMH (HaTpUEM U
KanblpeM) (BO3MOXKHO  MCIOJb30BAHME  BUJEOMATEPHUANIOB), HCCJIEIOBAHHE
00pa3ilioB HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, HAOIO/IEHNE U3MEHEHUS
OKpAacKH MHAMKATOPOB B pACTBOPAaX KUCIOT U IIEJIOYEH, U3YUEHHUE B3AUMOACHCTBHUS
okcuaa mean (I1) ¢ pacTBopoM cepHOW KHCIOTBI, KACIOT ¢ METaJJIaMH, PEaKITHid



HEUTpanu3alyu, MOJYyYEeHUE HEPACTBOPHUMBIX OCHOBAHWW, BBITECHEHUE OJHOTO
MeTajijla IPYTUM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«BaxHeiune K1accbl HEOPraHMYECKUX COCTUHEHUI.

IMepuoanueckuid 3axkoH u Ilepuoauyeckass cucTeMa XUMHYECKHX
jaementoB /. U. MenneneeBa. CtpoeHue aroMoB. XHMHYECKasi CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble MOMBITKA KJIacCUPUKAMKA XUMHYECKUX dJeMeHTOB. [loHsTtne o
Ipynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE W IIEJIOYHO3EMEIbHBIE METaIbI,
raJIOTeHBI, THEPTHBIE Ta3bI). IJIEMEHTBI, KOTOPHIE 00pa3yroT aM(GOTEPHBIC OKCUIBI U
TUJIPOKCHUBI.

[lepnonmueckuit 3akoH. [lepuoandeckas cucremMa XUMUYECKHUX JIEMEHTOB /JI.
N. Menneneesa. Kopotkonepuoanas u ajymaHonepuoHas Gopmel [lepuognyeckoit
cucreMbl xuMmuueckux asnemeHtoB JI. WM. MenneneeBa. Ilepronsl W TpyIIIbL.
DU3NYECKUN CMBICT OPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonsl. DiekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0YeK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl Jl. WM. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUSI paJdyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue Ilepuoanueckoro 3akoHa u [lepuoguyeckoil CUCTEMbl XUMUYECKHUX
AJIEMEHTOB U1l pa3BUTUs Haykh W npaktuku. [[. M. MenneneeB - yd€HbIl U
rpaXKJaHVH.

Xumuyeckass cBs3b. KoBajlieHTHast (MOJdsipHAss M HEMOJSIpHAsi) CBS3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

CreneHb OKHCIICHUS. OKUCIUTETbHO--BOCCTAHOBUTEIIBHBIE  PEAKLIUH.
ITponecchl okucieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnRepuMeHm

u3ydeHue oOpas3IoB BEIIECTB METAJIOB M HEMETaJIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LMHKAa C PacTBOPAMU KHUCJIOT M IIEJIOYEH, IMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ NPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Meostcnpeomemnmnule ceazu

Peanuzanus MexnpenMETHBIX CBA3€H NPU W3YYCHUH XUMHUHM B & Kjacce
OCYILIECTBJISIETCA YEpPEe3 HCIMOJb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSTUN, TaK U MOHATUH, SBIISIIOIIMXCS CUCTEMHBIMHU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO--HAYYHbIE TOHSTHS: Hay4YHbIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, Kiaccupukauus, MNEepUOJUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



dwusuka: MaTepHsi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIHI,
PaZlMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUN 3apsill, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, Tra3, (U3WUYECKUE BEIUYHMHBI, CIUHUIIBI
U3MEpEHHsI, KOCMOC, TUTAaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TTOPOIBI, TTOJIE3HBIE
MCKOTIaeMBbIE, TOTUTUBO, BOJTHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucremMa XUMUYECKHUX JIEMEHTOB /1.
N. MenpeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB
XUMHAYECKUX JJIEMEHTOB IIEPBBIX TPEX MEPUOIO0B, KAJIN, KAJIbLUA U UX COCTUHEHUN
B COOTBETCTBHH C ITOJIOKEHHEM DJIEMEHTOB B [leproanyeckor CucTeMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BemIECTBA: BHUJBI XUMHUYECKOM CBSA3M. THUIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukauus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K pasIM4YHbIM KJAaccaM HEOPTraHUYECKUX
COCAMHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMHUUeCKUX peaKui M0 pa3IuyHbIM NpU3HaKaM (110 YUCITY U
COCTaBy YYaCTBYIOLIMX B pEaKIMM BEUIECTB, MO TeIIoBoMy 3ddekry, 1o
M3MEHEHUIO CTENEeHEW OKHUCIIEHHS XWMHYECKHX 3JEMEHTOB, MO0 OOpaTHUMOCTH, MO
YYacCTHIO KaTalln3aTtopa). DK30- U 3HJOTEPMHUUECKHE PEAKIMU, TEPMOXUMHUUYECKHUE
YPaBHEHUS.

[lonsiTue o ckopocT XuMUYecKoM peakiuu. IloHstue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IoHsATHE O rOMOreHHbIX M TeTepOreHHBIX
peakuusx. I[lonstue o karanuze. [loHsTHE O XMMHUYECKOM paBHOBeCHH. DaKTOPHI,
BIMAIOIIME HA CKOPOCTh XWMHUYECKOM PpEaKUMHA U TOJIOKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIIUTENTbHO-BOCCTAHOBUTEINIBHBIE  PEAKIMH,  AJIEKTPOHHBIA  OajaHc
OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKkuuu. CocraBnenue YPaBHEHHUI

OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIMM C  HUCIIOJB30BAHUEM  MeETOAA
AIIEKTPOHHOIO OaliaHca.

Teopus MEKTPOIUTUYECKON JUCCOLMALIMU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Katnonbl, aHHOHBL. MEXaHM3M [IHCCOLMALMU BEIIECTB C PA3IMYHBIMU BHUAAMU
xumMuueckoi cBsizu. Crenens nuccouuanuu. CuibHbIE U C1a0bIE 3JIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YcIoBHsI MPOTEKAHUS PEaKMii HOHHOTO OOMEeHa,



MOJIHBIE W COKpAIUEHHbIE HWOHHBIE YpaBHEHUsS peakuuid. CBOICTBAa KHUCIOT,
OCHOBaHHI M COJIel B CBETE MPEACTABICHUM 00 3IEKTPOIUTUUECKOMN JUCCOLMALIHH.
KauecTBeHHble peakiiuu Ha OHBI. [loHsATHE O THApONIH3E CONEN.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHUE C MOJEISAMU KPHUCTAIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB - METAJIOB U HeMeTawioB (rpadura M amMasa), CIOKHBIX BEIIECTB
(xmopuja HaTpHs), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON Peakuu OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCIEIOBAHUE  DIEKTPOIPOBOJHOCTH
PacTBOPOB BEILIECTB, MTPOLIECCA TUCCOLUALMN KUCIIOT, HIEJI0YE U coJIel (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEO MATEPUATIOB), IMPOBEAEHUE OIBITOB, HWILIIOCTPUPYIOIINUX
MIPU3HAKYU MPOTEKAHUS Peakuii HOHHOro oOMeHa (00pa3oBaHME OCa/IKa, BbIIEICHUE
raza, oOpa3oBaHUE BOJbl), ONBITOB, MWJUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO
-BOCCTAHOBUTEJBHBIX peakUui (FOpeHUE, PEAKIUH pPa3IOXKEHUs, COCIUHEHUS),
pacno3HaBaHHE HEOPraHWYECKHUX BEUIECTB C MOMOIIbI0 KAYECTBEHHBIX PeakUuid Ha
MOHBI, PEIICHHE SKCIIEPUMEHTAIIbHBIX 3a/a4.

Hemeranibl u MX cOeAMHEHUA

OOmass xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Qu3Mveckue CBOMCTBA MPOCTHIX
BELIECTB - FaJIOr€HOB. XUMHUYECKHE CBOMCTBA HAa TPUMEPE XJI0pa (B3aUMOEICTBHUE C
METaJUlaMH, HEeMeTalllaMH, Ienodamu). XiopoBogopoa. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOWCTBA, IIOJy4YeHUE, IpuMeHeHue. JleicrBue Xxyopa H
XJIOPOBOJOPOJA Ha OPraHU3M 4eloBeKa. BakHelnme XJIOpUIbl U UX HAXO0XKJICHHE B
pUpOJE.

O6mas xapakrepuctuka 3neMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHMS
aTOMOB, XapakTepHble CTerneHH okucieHus. CTpoeHue U (pu3nyecKkue CBOWCTBA
IPOCTBIX BEIIECTB - KUCIOPO/Ia U Cepbl. AJUIOTPONHBIE MOAU(PHUKALIUN KUCIOPOJa U
ceppl. XUMHYECKHE CBOMCTBA cephl. CepoBOMOPOJ, CTpoeHHE, (HU3MYECKUE H
XuMu4eckue coiicTBa. OKCHABI Cepbl KaK MPEACTABUTENM KUCIOTHBIX OKCHIIOB.
CepHas kucioTa, puznueckue U XMMHUUECKHUE CBOMCTBA (00IIME KaK MPECTaBUTEISI
KJlacca KHUCJIOT M crneunduyeckne). XUMUYECKUE PEaKIMH, JeKallle B OCHOBE
MPOMBIIIUICHHOTO CMOC00a TONMyYeHUsT CepHON KHUCIOThL. [IpuMeHeHue cepHOit
kucnoTbl. ConM CepHOM KHCIOTHI, KayeCTBEHHas peakiusi Ha Cyjab(paT-HOH.
Haxoxnenue ceppl m €€ coeaquHeHUN B IpuUpoje. XUMHUYECKOE 3arps3HEHUE
OKpYXalollled Cpepl COEIMHEHUSIMH Cepbl (KUCIOTHBIE MAOXAW, 3arpsi3HEHUE
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHUS.

Obmas xapakrepuctuka sneMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHHA. A30T, paclpOCTPaHEHHE B NPHUPOJE,
dusnueckue U XxumMuueckue cBoiictea. KpyroBopot azora B nmpupoje. AMMHAK, €ro
du3nueckrue U XMMUYECKUE CBOICTBA, MoidyyeHue u npuMmenenue. Conu aMMOHUS,
ux (pu3nuecKue U XMMHYECKHE CBOICTBa, mpuMeHeHue. KauecTBenHas peakuus Ha



MOHBI aMMOHHUS. A30THas KHCIOTa, €€ TMOoNMydeHHe, (PU3HYECKUE U XHUMHYCCKUE
cBoiicTBa (OOIIME Kak MpEACTaBUTENSI Kiacca KHUCIOT M Clenu(pUUecKue).
Hcnonb3oBaHre HUTPATOB U COJIEM aMMOHHUS B KAUECTBE MUHEPAJIbHBIX YA0OpEHUH.
XHMMHUYECKOE 3arpsi3HEHHE OKPY>KAIOIIeH cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
TOKIM, 3arpsi3HCHHWE BO31yXa, IMOYBHI M BOAOEMOB). Docdop, amIoTpOIHbBIE
moauduxammu docdopa, uszndeckue u xummuueckue cpoiicrBa. Okcun docdopa
(V) u dochopras kucnora, HU3NYECKHE U XUMHUYECKHUE CBOWCTBA, IMOJIydCHHE.
Ncnons3oBanue pochatoB B kauecTBE MUHEPATIbHBIX YAOOPEHUH.

Obmas xapakrepuctuka 31meMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS. YTJIEPO/I, aJUIOTPOIHbIE MOIU(PUKAIIIHY,
pacrpocTpaHeHrue B NpUpoje, PU3NUecKue U XUMHYECKUE CBOMCTBA. AJICOpPOIUSI.
KpyroBopor yriaepoga B mpupone. Okcuabl yriepoaa, uX (uU3MYecKue W
XUMUYECKHE CBOMCTBA, IEHCTBHUE HA KUBbIE OPTaHU3MBI, TOTYYEHUE U TPUMEHEHUE.
DKOJIOTHYECKHe MpoOJIeMbl, cBs3aHHbIe ¢ okcuaoMm yriaepoxa (IV), rumotesa
100aJIbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN 3 (deKT. YToapHas KUciaoTa u eé
cold, UX (uU3MYecKue W XHUMHYECKHE CBOWMCTBA, IMOJy4YCHHE W MPUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-MOHBI. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEJIMLIUHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO3SIIICTBE.

[TepBoHauanbHBIC TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriepoaa (MeTaH, 3TaH, dTWICH, alleTWICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbIe HCTOYHUKH YTIIEBOIOPOAOB (YT0Jib, IPUPOAHBIN Ta3, HEMTH), MPOTYKTHI
ux nepepaboTku (O€H3WH), UX pOJb B OBITY U MNPOMBINILIEHHOCTH. [loHsTHE O
OMOJIOTUYECKH BAXKHBIX BEIIECTBAX: KUPaX, OCIKax, YIJIEBOAaX - U UX POJIH B KU3HU
yejoBeka. MarepuanbHOe €IMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYE€HHUE U
npumeHenue. CoequHeHUs: KpeMHus B ipupoze. Ooiure npeacTaBieHus: 00 OKCHe
kpemuus (IV) u kpemuueBoit kuciaore. CHIMKATBI, X HCIIOJb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTH. BakHeWIe CTpouTeIbHbIE MaTepHualibl: KepamMHuKa, CTEKIIO,
eMeHT, OeToH, kene300eToH. [IpoGnembl  6€30MacHOrO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJISTHOW KUCIOTHI,
MPOBEJICHNE KaUeCTBEHHBIX PEaKIIMi Ha XJIOPUI-UOHBI M HAOJI0ICHUE TPU3HAKOB UX
MPOTEKAHMUSI, OTBITHI, OTPAXKAIOITUE PU3UIECKUE U XUMUYECKUE CBOMCTRA raJIOT€HOB
Y UX COEIMHEHUH (BO3MOXKHO MCIOJIb30BAHUE BUICOMATEPUAIIOB), O3HAKOMIICHHUE C
oOpasmamMu XJOPUAOB (TAJIOTEHHUIOB), O3HAKOMJICHHE C oOpasliaMu cepbl U €€
COEIMHEHUSIMU  (BO3MOXHO HCHOJB30BaHUE BUIEOMATEPUATIOB), HaOJI0IEHNE
npolecca OOyIJIMBaHUSI caxapa IMOJ JEUCTBUEM KOHUEHTPUPOBAHHOM CEpPHOMU
KHUCIIOTBI, M3yYE€HHE XHMHUYECKHMX CBONCTB pa30aBICHHONW CEpHOM KHUCIOTHI,
MPOBE/ICHNE KAaUeCTBEHHOW PEaKIuu Ha CyJb(ar- noH 1 HabOII0IeHne IpU3HaKa e



MpPOTEKaHus, O3HAaKOMJICHHE C (DU3MUECKUMHU CBOWCTBaMHU a3oTa, (ochopa u ux
COEIMHEHU (BO3MOXHO MCII0JIb30BaHUE BUEOMATEpUaAIOB), 00pa3iaMu a30THBIX U
dbochopHbIX YyIO0OpeHUM, MOJTy4YeHUEe, COOMpaHHe, pPACIO3HABAHUE U H3YyUYCHUE
CBOWCTB aMMHAKa, NPOBEACHUE KAYECTBEHHBIX PEAKIWM HA HOH aMMOHHS H
dochar-noH ® WIydYEHHE TPU3HAKOB WX TPOTEKAHWS, B3aUMOJICHCTBUC
KOHIICHTPUPOBAHHON a30THOM KHUCJOTHI C MEAbI0 (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), M3yYE€HHUE MOJENIe KPUCTAIUIMYECKUX PEHIETOK —ajiMasa,
rpadura, ¢yinepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCcOpOIMU PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM VYIVIEM M YCTPOWCTBOM MPOTHUBOTa3a, IMOJYyYEHHUE,
coOupaHue, pacrno3HaBaHUE W U3YUYEHHUE CBOMCTB YIVIEKMCIIOTO rasa, MPOBEJICHHE
Ka4ueCTBEHHBIX PEaKIMii Ha KapOOHAT U CWJIMKAT-UOHBI U U3yUYECHHE MPU3HAKOB UX
IIPOTEKaHUs, O3HAKOMIICHUE C IPOAYKIMUEH CUIMKATHOM IPOMBILLUIEHHOCTH,
pelICHUEe JKCIHEPUMEHTAIBHBIX 3a/ad 10 TeMe «BaxHenine HeMeTaulbl U HX
COCIMHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OO611ast XxapakTEPUCTUKA XUMUYECKHUX DJIEMEHTOB - METAJJIOB HA OCHOBAHUU UX
nonoxeHus B Ilepruonnueckont cucreme xumuueckux 3semeHToB /1. 1. Menneneesa
U cTpoeHus aToMOB. CTpoeHHE METAIUIOB. MeTainueckas CBA3b U METAJIMYECKAs
KPUCTAJUINYECKAsA PEIIETKA. DJIEKTPOXUMUYECKUN pAN HAINPSHKEHUH METAIIIOB.
du3znyueckre M XMMHUYECKHE CBOMCTBA MeTamioB. OOmme cnocoObl MOTyYEHHUS
meTaioB. [loHsTHE O KOPPO3WHM METaUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT
koppo3un. CruiaBbl (CTallb, YYT'yH, JIOPATIOMUHMM, OpOH3a) U UX NMPUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

[llenounsie MeTtaiuibl: nosioxkeHue B llepmogmyeckoil cUCTEME XUMHUYECKHUX
anemeHntoB [[. M. MeHnneneeBa, cTpoeHne WX aTOMOB, HAaXOXKJICHHE B IPUPOJIE.
duznueckre U XUMHUYECKHE CBOWCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUIbI U
TUIPOKCUABI HATPUS U Kaiusl. [[puMeHeHre mEen0YHbIX METAIUIOB U UX COCTUHEHUN.

[[lenouyHO3EeMENBbHBIE METAJUIbI MarHMM W KaJdbLUM: MOJIOXKCHUE B
[Tepnoanueckon cucreme xumuueckux sneMmeHToB . 1. Menaeneesa, ctpoeHne ux
aTOMOB, HaxO0XJAeHue B npupoae. Ouznueckne 1 XMMUYECKUE CBOMCTBA MarHus U
Kajbplis. BaxkHenmme coeIMHeHUs Kalblus (OKCUI, TUAPOKCHUI, COJIN). JKECTKOCTD
BOJIBI U CITIOCOOBI €€ YCTpaHCHHUSI.

AJtoMuHUN: ntofoxkeHne B [lepnoandyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aroMa, HaxoxaeHue B Ipupone. duszuueckue u
XUMUYECKHE CBOMCTBA amtoMUHUS. AMMOTEpHBIE CBOMCTBA OKCHA U THIPOKCHUAA
AJFOMUHUSL.

Keneso: nonoxenue B llepuoanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOEHHE aToOMa, HAXOXKAEHUE B mpupoae. Puznueckue u
XHUMUYECKHE CBOMCTBA jkene3a. OKcuIbl, THApOKcHabl U comu xkenesa (11) u xenesa
(1), mx cocraB, CBOWCTBA U TOJTyYCHUE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMM METAJUIOB U CIUIaBOB, UX (PU3NYECKUMU
CBOMCTBAMM, H3Y4YEHHME  PE3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJb30BAaHUE BUAECOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJEHCTBUS OKCUAA
KaJIbLIMSI M HATpusl € BOJOM (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPUATIOB),
HCCIIEIOBAHNE CBOMCTB XECTKOW BOBI, MPOLIECCA TOPEHHUs KeEne3a B KUCIOPOAE
(BO3MOKHO  HCIIOJIb30BAaHHWE  BUAEOMATEpHUAIIOB), IPU3HAKOB  IMPOTEKAHMS
KAa4eCTBCHHBIX PEAKIMi HAa HOHBI: MAarHUs, KaJbIIUs, aTFOMUHUS, IIMHKA, sxene3a (1)
u xemeza (I1), memu (1), HaOmomeHne W omMMCaHWE TPOIECCOB OKpAITHBAHHMS
IJJaMEHW HMOHAMHM HAaTpHsl, Kalud W Kajdblusd (BO3MOXKHO MCIOJb30BaHHUE
BHJIEOMATEPHUAIIOB), UCCIIEIOBAHUE aM(POTEPHBIX CBOWCTB T'MAPOKCHUIA ATTFOMUHUS U
IMAPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueinmme
METAJIbI U KX COCTUHECHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa m marepuansl B ITOBCEIHEBHOM KW3HM 4elOBeKa. besomacHoe
UCIIOJb30BaHUE BEIIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpY’Karolled cpenbl (mpedenbHas IOMycTUMast
KOHLIeHTpanus Bemiects, gaiee - [1/IK). Ponp xuMuu B pemieHUM 3KOJIOTHYECKUX
npo0Jsem.

Xumuueckuii IKCHEPUMEHmM:

U3ydyeHrue 0o0pa3lloB MaTepuaioB (CTEKIJIO, CIUIaBbl METAIOB, MOJIMMEPHbIE
MaTrepuabl).

Mesxicnpeomemmnuoie céa3u

Peanm3zannst MexXnpeaMeTHBIX CBsI3€d NPU HM3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHbIX TIOHATHUH,
TaK M TOHATHM, SBJSIOIIMXCS CHUCTEMHBIMU JUISl OTHEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSATUA: HAY4YHBIM (pakT, THmores3a, 3aKOH,
TEOpUsl, aHaliu3, CHUHTE3, KiIaccupukaluus, TMEPUOJUYHOCTh, HaAOIIO/IEHNE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJENb, SBIECHUE, NapPHUKOBBINI
3¢ deKT, TEXHOIOTHS, MaTCPHAIBI.

®u3uka: MaTepusi, aTOM, ANEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIINI, U30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYIa, ANEKTPUYECKUI 3apsin, IPOBOJHUKH,
MOJIyIPOBOJIHUKH,  JAUSJICKTPUKH, (OTOSIEMEHT, BEIIECTBO, TeIO0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIIINYECKAS
pemérka, craBbl, (pU3NYECKHE BEIWYUHBI, €IUHUIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE311b1, COJHIIE.

buonorust: ¢otocunTes, aAbixaHue, Ouocdepa, 3KocUCTEMA, MUHEpPAIbHBIE
ynoOpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.



['eorpadus: armocdepa, ruapochepa, MUHEpPATIbI, TOPHBIE TIOPOIBI, TIOJIEC3HBIS
HCKOIIaeMbIe, TOILJIMBO, BOJIHBIC pecypchl



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ysbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JTOCTHTAIOTCS B XOJ€ OOy4YeHHUS XHMHUU B €IAMHCTBE Y4EeOHOW U
BOCIIUTATENBHOU ACATEIBHOCTH B COOTBETCTBUM C TPAJULUMOHHBIMUA POCCUUCKUMH
COLIMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH ILICHHOCTSMH, NIPHUHATBIMH B
o0miecTBe NpaBWJIaMd M HOPMaMu IOBEIEHUS U CIHOCOOCTBYIOT IpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSL.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaronIuXcs
PYKOBOACTBOBATbCA CHUCTEMOW  ITO3UTHBHBIX LIEHHOCTHBIX OpHEHTAllMd U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) MATPHOTHYECKOTO BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACIEIMIO, IOHMMAaHUS 3HAYCHHUS XHWMHYECKOM HAyKM B KU3HH
COBPEMEHHOI0 O0IIeCTBa, CIOCOOHOCTU BIIAJETh JAOCTOBEPHOM HH(pOpMALMEH O
IIEPENOBbIX JOCTWKECHUAX U OTKPBITUAX MHUPOBOM U OTEYECTBEHHOUW XHMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) TrpaxIaHCKOro BOCTIMTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMAaX MW MPAaBWIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIENOBATENLCKOW, TBOPUECKOM WM JIPYTUX  BUJAX
NESTEIbBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOW NEATEIbHOCTH MpH
BBINIOJIHEHUH Y4Y€OHBIX, TO3HABATEJbHBIX 3a/lay, BBIMOJIHEHUU XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IAHUN YUEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTNIOHUMAHMIO U
B3aMMOIIOMOIIHN B MpOIecce 3TONW yueOHOW e TeIbHOCTH, TOTOBHOCTH OLIEHHUBATH
CBOE NOBEICHHUE U IIOCTYIKM CBOMX TOBAPHUILEW C ITO3MIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKUE TPEACTABICHUS O BELIECTBE M XUMHUYECKOW pEaKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKM W COCTABJIAIOILME
OCHOBY ISl IOHUMaHHUs CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS NPHUPOABI, B3aMMOCBS3SIX 4YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAMMBIE Ui OOBSICHEHMs] HaOMI0JaeMbIX MPOLECCOB U SBICHUM,
MO3HABATENIbHOM, MH(OPMALMOHHOW M YUTATENIbCKOM KYyJIbTYypbl, B TOM 4YHCIIE
HaBBIKOB CAaMOCTOSITEJIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIIPaBOYHOM
JUTEPAaTypoOH, JOCTYNHBIMU TEXHUYECKUMHU CPEICTBaMU HH(OPMALMOHHBIX



TEXHOJIOTUH;

HHTEpeC K OOyYEeHHI0O U II03HAHHWIO, JIO003HATEIBPHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caMOOOpa3oBaHHIO, TMPOEKTHOM M HCCJIEA0BATEIbCKOM
NEeATEILHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHS OOYyYCHHS B
JIaTbHEHIIIEM;

4) hopMHpPOBAHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU JHW3HU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBII 00pa3 >KM3HU, OCO3HAHUE IOCJIEICTBUU H
HETMPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJIA, HAPKOTUKOB, KypeHHSI),
HEOOXOJMMOCTH COOJIFOACHUSI TMpaBUi 0OE30MaCHOCTH TMpU  OOpalieHuu C
XUMHUYECKUMH BEIIECTBAMH B OBITY U PeaibHOM KU3HH,

5) TpyaoBOTro BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Yy4YEeHUI0 Mpodeccuil U Tpyia pa3IuyHOro poja,
YBaKEHHE K TPYAY U pe3ybTaTaM TPYAOBOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
MIPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XMMHUH, OCO3HAHHBIN BBIOOP WHIUBUIYAJIBHOM
TPAeKTOPUU TIPOJOJDKCHHUST 00pa30BaHHS € YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, yCHENTHOM
npo¢eCCUOHANIBHON IESITEILHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) 3K0JIOrM4ecKOro BOCIIUTAHUS:

AKOJIOTHYECKH 11e71eCO000pa3HOe OTHOIICHHUE K ITPUPOJIC KaK UCTOYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBAHMS, IMOHMMAHUE IIEHHOCTHU 3JI0POBOTO H
O0e3zomacHoro o0Opa3za >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(GU3NYECKOMY M TICUXMYECKOMY 3JI0POBBIO, OCO3HAHUE IIECHHOCTH COOJIIOJECHUS
npaBuJI 0€30MaCHOTO MOBEACHUS MPH paboTe ¢ BEIIeCTBAaMH, a TAK)KE B CUTYaIIHsX,
YIPOXKAIOMIMUX 3JJ0POBbIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUA, MOJydaeMble MPU U3YYECHUU XUMHH, IS
pEIIEHHs 3a/1a4, CBSI3aHHBIX C OKPYKAIOWIEH NMPUPOIHOU CPENOM, IS MOBBILIECHUS
YPOBHSI  DKOJOTHYECKON  KYJIbTYpbl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIeM M IMyTeH WX PEeHIeHUS IMOCPEACTBOM METOJOB XHMHH,
HKOJIOTMYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOJICTBOBAaThCSI UM B IO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX pPE3YJIbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHS, PUHIIHII,
runoTesa, (akT, CHUCTeMa, TMPOIecC, OIKCIEPUMEHT U JPYroe.), KOTOphIC
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpeJAMETaX M IO3BOJISIOT Ha
OCHOBE 3HAHUM U3 ATUX MpeaMeTOB (GOPMHUPOBATH NPEACTABICHHUE O IEJIOCTHOM
HAay4YHOW KapTHHE MHUpaA, U YHUBEpCAJIbHbIE yUeOHbIE ACUCTBUS (TTO3HABATEILHBIE,



KOMMYHUKATHUBHBIC, PETYJIATUBHBIE), KOTOpbIe oOecrneunBaoT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHIO Y4YEOHOU
NEeSATEITbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckune geicTBUs:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBILIUICHUS TPU OCBOCHHUH
3HAHWI: PACKpPbIBATh CMBICI XUMHUYECKUX IMOHSATUN (BBIACIATH UX XapaKTEpHbIC
MPU3HAKHN, YCTAHABIIMBATh B3aWMOCBS3b C JIPYTMMH TOHSATHUSMH), HCIIOIH30BaTh
MOHATHUS I OOBSICHEHUS OTJIEIBHBIX (DAKTOB W SIBICHHM, BHIOUPATh OCHOBAHUS U
KPUTEPUHU I KIacCH(PUKANNK XUMHUYCCKHX BEIIECTB M XUMHYCCKUX PEaKIIHi,
yCTaHaBJIMBATh MPUYUHHO-CICACTBECHHBIC CBSI3U MEXAY OOBEKTaMU H3YyYCHHS,
CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTUBHBIC, JCAYKTHUBHBIC, M0 AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TIPUMEHATH B TIPOIECCE IMO3HAHUS TOHATHS (TPEIMETHBIC W
MeTarpeJIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIONIb3yEMbIE B XUMHUH,
peo0pa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUHU MOJICIIbHBIC MPEJCTaBICHUS -
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMUYecKas (opmylia U ypaBHEHHE
XUMHUYECKON peaKIuy - P PEIICHHH y4eOHO-TI03HABATEIbHBIX 33/1ad, ¢ y4ETOM
ATUX MOJENBHBIX TPEICTABIICHUN BBISABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKK U3YYaeMbIX OOBEKTOB - XMMHUYECKUX BEIIECTB U XUMHUUYECKHX PEAKIIH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3M U
MPOTUBOPEYHS B M3YIACMBIX TPOIIECCAX M SIBJICHUX.

Bba3oBble uccienoBaTeIbCKHe 1€ CTBUSI:

YMEHHUE HCIOJb30BaTh IMOCTABICHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHHUS, a TAKKE B KAU€CTBE OCHOBHI I (JOPMHUPOBAHUS TUTIOTE3BI IO TTPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHUIA;

PUOOPETCHUE OMbBITa 10 ITUTAHHUPOBAHUIO, OPTaHW3allMd W IPOBEICHUIO
YYCHHYECKUX OKCIEPHUMEHTOB, YMEHHE HaOII0JaTh 3a XOJAOM IpoIlecca,
CaMOCTOSATENILHO TMPOTHO3UPOBATH €Tr0 pe3yibTaT, GOpMYIUPOBaTh 0000IIEHUS U
BBIBOJIBI TIO pE3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIIATH OTUET O
poJieIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHUE BBIOMPATh, AaHAIM3UPOBATh W HWHTEPHPETHPOBATH WHQPOPMAIHIO
pa3TUYHBIX BUIOB M (HOPM MPEACTABICHHUS, MOJIYyIaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~ JUTEpaTypa XUMHUYECKOTO COJNIEpPKAHUS, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

yMEHUE MPUMEHATHh PA3IMUYHbIE METOJbl U 3aMpPOChl MPHU MOUCKE U OTOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIUMBIX [IJIS BBITTOJTHCHHUS



y4eOHBbIX M MO3HABATEJIbHBIX 3aJlay ONPEJETIEHHOrO THUIA, MPUOOPETEHUE OMbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJIBTYPOH aKTUBHOTO MCITOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OpMY MpEACTaBiIeHUs UHDOpMALUU U
WUIKOCTPUPOBATh PEIIAEMbIE 3aJayd  HECJIOKHBIMM CXEMaMH, JIHAarpaMMaMmH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE HUCIMOJb30BaTh M aHAJIM3UpOBaTh B Tpolecce Yy4eOHOW H
UCCIIEIOBATENLCKON JEATEIBHOCTH WH(GOPMAIUIO O BIMSHUU MPOMBIIIJICHHOCTH,
CEIBCKOT0 X034MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYIKAIOIIEN IPUPOJHOMN CPEBI.

KoMMyHUKaTHBHBbIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

YMEHHMSI 33/1aBaTh BOIPOCHI (B XO€ Auanora u (Win) IMCKyCCUH) MO CYIIECTBY
oOcyxknaemMol TeMbl, (OPMYyJIUPOBATH CBOU MPEMJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHNS IPEITIOKEHHOM 3a/1a4u;

YMEHHsSI  TNPEIACTAaBIATh  IOJYYECHHBIE  PE3YIbTaThbl  IMO3HABATEIIBHOU
JESATEIbHOCTH B YCTHBIX M IMCBbMEHHBIX TEKCTaX; AENaTh IPE3EHTALUIO PE3YIIBTATOB
BBINIOJHEHHSI XUMUYECKOT0 3KCIIEpUMEHTA (JJaOOpaTOpPHOIO OIbITA, JIAOOpAaTOPHOU
paboThI IO UCCIIETOBAHUIO CBOIMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUSI YYEOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MTO3HABATEJILHON U UCCIEN0BATEIBCKON IEATEIIBHOCTH IPU PELLIEHUN BOZHUKAKOLINX
npobiieM Ha OCHOBE Yyuéra OOIMX MHTEPECOB U COIVIACOBAHUS MO3ULIUN
(o6cyxneHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPAUHALIUS COBMECTHBIX
NEeUCTBUH, OMPENCIICHHE KPUTEPUEB MO OLICHKE KAYeCTBA BBHIMOJHEHHOU paOOThI U
Apyrue).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHUE CaMOCTOATENIBHO OIPEACIATh LENU IEATEIbHOCTH, IIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BbIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PEeIICHUs] YUeOHBIX U
MIO3HABATEIbHBIX 3a7a4, CaMOCTOSITEIBHO COCTABJIATH WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJITOPUTM  JAEWCTBUW TMPU BBINOJHEHUN 33aJaHAA C YYETOM
MOJy4YEHHUs! HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaX - BEUIECTBAX M PEaKLUsX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOTO pPE3yJbTaTa 3asBJICHHOW LIEJIH, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yJNbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
COJEpKaHUsl, YCTAaHOBJCHHOTO JaHHOW QeaepanbHON pabodeil mHporpammoit,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIMMHUCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI
NeUcTBUM, creurduyeckue sl TOpeaMEeTHOM obsacth  «XUMHUS», BUJIBI
NEATEIBHOCTH IO  [OJYYEHUIO HOBOTO  3HAHWA, €ro  HMHTEPHPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYalIHSIX.



K xoHIity o0ydyeHust B 8 kijiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

+  pPacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKUX IOHSATHI: aToM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Mmacca,
MaccoBasi J10Ji1 XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHBb
OKHUCJICHHS, XUMHUYECKasg peakius, KilacCUpUKAIMs peakluid: peakiuu
COCIMHEHUS, PEAKIIUK PA3JIOKEHU S, PEAKIIUH 3aMEIICHUs, peaKiui 0OMeHa,
9K30- U DHJIOTEPMUUYECKUE PEAKIMU, TEIUIOBOW »(PeKT peakuuu, sSapo
aToMa, JJICKTPOHHBIM CIIOM aToMa, aTOMHash OpOWTallb, PaJUyC aToMa,
XUMUYECKasl CBSI3b, MOJISIPHAS M HETMOJSpHAs KOBAaJCHTHAsl CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, aHWOH, pacTBOp, MaccoBasi JOJisl BeIleCTBa
(MporieHTHAsI KOHILIEHTpAIKsi) B pacTBOPE;

+  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHATHH U
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

+  UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

«  OIpEACNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHHSIX,
CTENEHb  OKHUCJICHMSI ~ DJIEMEHTOB B  OMHApHBIX  COCIMHECHMSIX,
NPUHAAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHWH IO
dbopmynaMm, BUJI XUMHUYECKOW CBsI3M (KOBaJICHTHas W UWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

- packpeiBathb cMmbica [lepuommnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHMUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT UX MoJjoxkeHus:i B Ilepuoamueckoii cucreme,
3aKOHOB COXPAHEHHsSI MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aK0oHa ABOTajIpo;

-« OIHKCHIBaTh M XapakTepu3oBaTh TaOmuuHyto Gopmy I[lepuonnueckoi
CUCTEMBl XMMHYECKHMX OJJIEMEHTOB: pa3uyaTh [OHATUSA «rJaBHas
noarpynmna (A-rpynna)» u «mnobounast noarpynna (b-rpymnmna)y, manble u
OoJbIlIME TEPUOJbl, COOTHOCUTH OO0O3HAUEHHUS, KOTOpbIE HMEITCA B
tabmune «llepumommueckass cucrema xumudeckux osiementoB JI. U.
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s/ipa, OOIIEe YUCIIO DJIEKTPOHOB U
pacnpesiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKHE peakuuu (M0 YUCIYy U COCTaBy YUYacTBYIOIIMX B pEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTCPU30BATH (OHI/ICI)IBaTI)) O6HII/I€ XUMHYECKHE CBOMCTBA BCIICCTB
Pa3JIMYHBIX KJIACCOB, IMOATBCPIK/AAsA OIMMCAHHUC IIPUMEPAMU MOJICKYJIAPHBIX

YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX Kau4E€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKaHUs XUMHUYECKUX IIPEBPAILICHUN B

PAa3JINYHBIX YCIIOBHAX,

BBIYMCIIATH OTHOCUTEIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJII0 XHMHYECKOrOo »dJeMEeHTa Mo QopMyje COEAUHEHUS,
MAaCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XAMHUYECKOMN pEaKIny;

MIPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIUTEILHOU ACSATEILHOCTH - aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O00O0IIEeHHEe, CUCTeMaTU3aluI0, KilacCU(UKAIIUIO,
BBISIBJICHUE TMPUYMHHO--CJICACTBEHHBIX CBSI3€H - T WM3YYCHUS CBOWCTB
BEIIIECTB U XUMHUYECKUX PEAKIINi, €CTECTBEHHO-HAYIHBIC METO/IbI TO3HAHUS
- HAOMIOJIeHUEe, U3MEPEHHUE, MOJICIIMPOBAHKUE, DKCIICPUMEHT (pEeaIbHBIM U
MBICJICHHBIN );

cJieI0BaTh IIpaBUJiaM IMOJIb30BaHUsI XUMHUUECKOM MOCY10i U J1abOpaTOPHBIM
o0opynoBaHuEM, a TaKXke TMpaBujaaM oOpalleHuss ¢ BelecTBaMu B
COOTBETCTBMM C MHCTPYKIIMSAMH TI0 BBINOJHEHHIO J1aOOpPaTOPHBIX
XUMHUYECKHUX OIBITOB I10 TTOJYYSHHUIO M COOMPAHMIO Ta3000pa3HbIX BEIICCTB
(Bomopoda W KHCIOpOAa), MPUTOTOBISHUIO PACTBOPOB C OMNpeAeIEHHOMN
MacCOBOM JI0Jiell PacTBOPEHHOrO BEIECTBA, IUIAHUPOBATh U IPOBOJUTH
XUMHUYECKUE DKCIEPUMEHTHI IO PACMO3HABaHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TOMOILbIO HHAUKATOPOB (JIaKMYyC, (heHONPTaTICUH, METUIIOPAHK U

JpyTHe).

K xoniy o6yueHus B 9 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHITUN: XUMUYECKUI
JJIEMEHT, aTOM, MOJIEKYyJlda, WOH, KATHOH, AHHWOH, MPOCTOE BELIECTBO,
CI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENICHb
OKHUCJICHHS, XUMHUUYECKasl PEaKIusi, XUMHIECKasi CBs3b, TEIUIOBOM 3(PdeKT
pEaKInu, MOJIb, MOJISIPHBINA 00BEM, PACTBOP, ITCKTPOIUTHI, HEAJICKTPOIHTHI,
ANEKTPOJIMTUYECKAsT ~ JMCCOLMAIMs,  pEeaKIud  HOHHOTO  OOMeHa,



KaTaJin3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTHMMble W HeoOpaTHMbIe
pEaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAaKIMH, OKHUCIUTEINb,
BOCCTAHOBUTEIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,  aJUIOTPONUS,
aM(pOTEPHOCTb, XAMHUYECKasT CBS3b (KoBajIeHTHaH, WOHHAs,
MeTaJlJTn4YecKas ), KpUCTauIMIecKas pemérka, Koppo3usi METajljIoB, CIUIABHI,
CKOPOCTh XUMHYECKOH pPEaKIUU, MPEACTIbHO JOMyCTHMAas KOHIICHTpAIus
ITJIK BemiecTBa;

WJUIKOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XUMHWYECKUX MOHATUH U
IIPUMEHSITH 3TU NOHATHUSA MPU ONMCAHUM BEIIECTB U UX MPEBPALLICHUM;
UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUs (POPMYJI BEIIECTB
Y YPABHEHUM XHUMHUYECKUX PEAKIIHM;

ONPEENATh BAJICHTHOCTh M CTENEHb OKUCICHHSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K
ONpeNeNEHHOMY KJIAcCy COEIUWHEHUW Mo (opmyiaMm, BUJ XUMHUYECKOU
CBA3M (KOBAJIEHTHAs, WOHHAs, METaNInYecKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsil MOHA MO0 XUMUYECKOW (hopmyie, Xapakrep cpeabl B
BOJHBIX PacTBOpPax HEOPraHWYECKUX COCIWHEHUMN, THUI KPUCTAIIMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbica llepuogmueckoro 3akona J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMaHHWE: ONMUCBhIBaTh W XapaKTEpHU30BaTh
TabnuuyHyo ¢opmy Ileproanueckoit cUCTEMBl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHS «rjaBHasg noAarpynna (A-rpynmna)y U «modoyHas
noarpynmna (b-rpynmna)», wmanbie U Ooyblliie€ TEPUOIBI, COOTHOCHUTH
0003Ha4YEHHUs, KOTOPbIE UMEIOTCS B IEPUONYECKON TabIHUIIE, C YUCTOBBIMU
XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX JJIEMEHTOB (COCTaB U
3apsan  sAapa, oOIlee 4YWCIo BJIEKTPOHOB M paclpeiesieHHe HX IO
AIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUU B Mpelesax MajblX MNEPHOIOB U
IJIaBHBIX TOJTPYIIT C YYETOM CTPOEHUS UX AaTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (MO YHMCIy U COCTaBy YYAaCTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3 (PeKTy, M0 M3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIMME W CHEIU(PUUSCKHEC XHUMHYECCKUE
CBOMCTBA TMPOCTHIX M CJIOXKHBIX BELIECTB, MOATBEPXkIasi OIMKHCAHUE
MpUMEpaMH MOJICKYJIIPHBIX M HMOHHBIX YpPaBHEHHIl COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;



COCTaBJISITh  YPAaBHEHUS DJIEKTPOJUTUYECKOW JUCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIMKA HOHHOTO
oOMeHa, YypaBHCHHS pEaKIWil, TMOATBEPKIAIOIMUX CYIIECTBOBAHUE

TE€HETUYECKOM CBS3HU MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB,

PACKpBIBATh CYINHOCTH  OKHCJIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ

MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOT'O OajlaHCa ITUX PEaKIIUil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHMUSI XUMHUYECKUX IIPEBpallleHUd B Pa3IMYHBIX
YCIOBUSIX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJIO0 XHMHUYECKOTO D3JeMEHTa Mo (opMyse COEIUHEHHUS,
MacCOBYIO JIOJIIO BEUIECTBA B paCTBOPE, IPOBOAUTD PACUYETHI I10 YPABHEHUIO
XUMHYECKON PEAKLINH;

coOJTI0/1aTh MpaBUJIa MOJB30BAHMS XUMUYECKOM MOCYI0N U J1abOpaTOpPHBIM
o0opyJoBaHUEM, a Tak)Ke TMpaBwiia OOpalleHus C BEIIECTBAaMU B
COOTBETCTBUM C HWHCTPYKIMSMHU TI0 BBIMOJHEHUIO J1aOOpPaTOPHBIX
XUMUUYECKHUX OIBITOB IO MOJTYUYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yIJIEKUCIIOTO ra3a);

IIPOBOJIMTH PEAKITUH, ITOATBEPIKIAIONINE KAaUeCTBEHHBI COCTaB Pa3IMUHBIX
BCILIECTB: PACMO3HABATh OIBITHBIM NYTEM XJOPHI-, OpPOMHI-, HOJIM]I-,
KapOoHat-, docdar-, cumukar-, cyiabdar-, THIPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI M WOHBI HM3yYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HEOPTraHMYECKUX BEICCTB;

MIPUMEHATH OCHOBHBIC OIEPAIlid MBICIUTEILHON IEITSIHPHOCTH - aHAIIU3 H
CHHTE3, CpaBHEGHHE, O0000IIEeHWe, CHCTEMATH3allui0,  BBIIBJICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBSA3CH - U1 M3YyYCHHs] CBOWCTB BEIICCTB H
XUMUYCCKUX PEaKIHUi, €CTCCTBEHHO-HAYYHBIC METOJIBI ITO3HAHHS -
HAOJIFO/ICHUE, W3MEPCHHUE, MOJICTUPOBAHHUE, SKCICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsmnuecTBo 4acoB
Ne HaumeHoBaHue pa3jie/ioB u KonTpoabHbie IIpakTH4eckue JuiekTpoHHbIE (HUGPOBDbIE)
n/n TeM MPOrpaMMbl Beero padoThI padoThI o0pa3oBaTe/ibHbIE PeCypPChI
Pasjen 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh bubmuorexa [JOK
11 . 5 0 2
€CTECTBO3HAHUS U MTPAKTUYECKOU https://m.edsoo.ru/7f41837c
JIeATETLHOCTH YeJIOBEKa
12 BemecTBa 1 xumuieckue 15 1 0 Bubmuoreka LIOK
pCaknmu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pasjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
b1 Bosznyx. Kucnopoa. ITonsitie 06 5 0 0 bubmuoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837c
b 2 Bognopoa.Ilonsarue o kucnorax u 8 0 1 bu6muoreka [JOK
' COMAX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsl. [Tonsitie 06 5 1 1 Bu6mmorexa [IOK
OCHOBaHHMSX https://m.edsoo.ru/7f41837c
54 OcCHOBHBIE KJIacchl ) 11 1 1 Bu6morexa LIOK
HEOPTraHWYECKUX COCAMHCHUHN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumuiecknx 3j1eMeHToB /I. . MenneneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu



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

[Tepuonuueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bubmuorexa [IOK
' XUMHUYECKHX d5eMenToB JI. U https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
i2 | Osenmonm : bimorer L1OK
https://m.edsoo0.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
Utoro no pazneny 15 Brbmiorexa [IOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

Ko/In4ecTBO 4acoB JJIeKTPOHHbIE
(undposBbie)
No 1w/m HaumeHoBaH#e pa3/iesioB U TeM KonTpoabubie | IlpakTnueckue 0BPA30BATEILHBIC
NporpamMMbl Bcero padoThbI padoTbI pecypebi
Pa3nes 1. BemecTBO M XMMHYeCKHE peaKIIuH
11 [ToBTOpeHue u yrirydiieHre 3HaHUH OCHOBHBIX 5 1 0 bubnuorexa [JOK
' paszenoB Kypca 8 kimacca https://m.eds00.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnmnoreka [HOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DNEeKTPOMTHYECKAs TUCCOLIUALIHS. 8 1 1 bu6nuoreka [IOK
' XHUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 0 1 Bubaunoreka [JOK
' anemeHToB VIIA-rpymmel. ["agorens: https://m.edsoo.ru/7f41a636
- Obmas Xapz\lfﬁae\pncnlka XéIMI/I‘{eCK'I./IX . . . BuGmorexa LIOK
' JICMCHTORB “TPYTIHIBL. T.Cpa 1 cC https://m.edsoo.ru/7f4 1a636
COCITUHEHUS
s Obmas xapijc':epncmxa );I/IMI/ILICCKI/IX , ; . Butmorexa LIOK
' ICMCHTORB TPymmbL. A30T, docop i X https://m.edsoo.ru/7f4 1a636
COCITUHEHUS
b Obmas xap?ic/szncha XI;MI/ILICCKI/IX . . , Bu6morexa LIOK
' 3HeMeHTUOB “TPYHIbL. FTIepol | https://m.edsoo.ru/7f4 1a636
KPEMHUH U UX COECIMHEHUS
Htoro no pazneny 25



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

Pa3zgen 3. MeTasIbl M X COCIUHEHU ST

3.1 OO01Ke CBOMCTBA METAJIIOB 4 Bubnnorexa [JOK
https://m.edso0.ru/7f41a636
39 B . 16 bubnunoreka LIOK
: QKHEUIITNE METAUIBI K UX COCAMHCHHS https://m.eds00.ru/7f41a636
Wroro no pazueny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MmaTepuaibl B X)KU3HHU YE€IIOBEKA 3 bubmorexa [JOK
' - P https://m.eds00.ru/7f41a636
Hroro no pasneny 3
p 3 bubnuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ko,1H4ecTBO 4aCoB DJIeKTpOHHbIE
N Nara uudposeie
H/-H Tema ypoka Kontposabubie | IlpakTuueckue o qumm 06Pa30BATEIBHBIE
Bcero padoThbI padoThI Yy pecypeb
1 [Ipenmer xumuu. Poiab XuMuu B )KU3HU 1 0 0 bu6mmorexa [IOK
yenoBeka. Tena u BelecTa 05.09.2023 | https://m.edsoo.ru/ff0d210c
) 1 0 0 bubmuorexa [JOK
[TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 12.09.2023 bubnnoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uuctele BemiecTBa U cMecu. CriocoOsl 1 0 0 Bu6anorexa LIOK
pazneneHust cMecen 12.09.2023 | https://m.edsoo.ru/ff0d26ca
. PHMED https://m.edsoo.ru/ff0d28c8
IIOBapEHHOM COMN)» 19.09.2023
bubmuorexa [JOK
A 1
6 TOMBLH MOJICKY IR 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XVUMUYECKHUE DIIEMEHTBI. 3HAKH 1 0 0 Bu6mnorexa LIOK
(CMMBOJIBbI) XUMUYECKHX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 IT 1 0 0
POCTRIC H CHOIKHRIC BEIIECTRA 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 0 0 bubmorexa LIOK

03.10.2023

https://m.edsoo.ru/ff0d2d50



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
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3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

10 < B bubnuoreka LHOK
mmirieckas popmyna. BanenTHocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB 03.10.2023
OrtHocuTenbHas aTOMHAs Macca. bubnuoreka HOK]

11 :

OTHOCHUTETbHAS MOJIEKYJIIPHAS Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J11 XMMHYECKOTO bubnuoreka LHOK
JJIEMEHTA B COCMHEHUU 10.10.2023 | https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemectBa. Mouib. bubnmmoteka [HOK
MounspHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230

14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuoteka LHOK
XuMHUeCcKas peakus 17.10.2023 | https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku u ycnoBus MPOTEKAHUS bubnuoreka LHOK
XMMHYECKUX PEaKIUi 24.10.2023 | https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnuoreka [HOK
XUMHUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88

. Brruncnenus konmdecTa, Macchl Enbimorexa LIOK
BemeCle.a 10 YpaBHEHUAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peaxiui 31.10.2023

. Krnaccudukanus XuMHUECKUX peakiiui En6mmorexa LIOK
(coenuHeHN, PasIoNEHH, 3AMEIICHUA, https://m.edsoo.ru/ff0d3f34
oOMeHa) 31.10.2023
M. B. JI — YYEHBI-

. OMOHOCOBO - 6yquLIH En6imorexa LIOK
DHIVIITOTEAHCT. LJ00 erHHe " https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI 07.11.2023

b0 KonTponbnas padora Nel mo teme bubmuoreka [IOK
«BeniecTBa 1 XMMUYECKUE PEAKLIAN) 07.11.2023 | https://m.edsoo.ru/ff0d4290

b1 Boznyx — cmechk ra3os. Cocras Bubnuoreka HOK]

BOo3ayxa. Kucinopon — sneMeHT u

14.11.2023

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npoctoe BeniecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bubmuorexa [JOK
22 KHCII0POZIa (PeaKLHM OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [Touarue 06 okcunax 14.11.2023
CriocoOsl MosydeHus KUCIopoia B Butmiorexa LIOK
23 71a00paTOPUU U TPOMBIIICHHOCTH. https://m.edso0.ru/ff0d497a
[Ipumenenue kuciopoaa 21.11.2023
TennoBoit 3 PeKT XUMUIECKOM
b4 pEaKIuu, MOHSATHE O TEPMOXUMHUUYECKOM 91.11.2023 bubmmoreka [IOK
YPaBHEHUH, 9K30- U SHAOTEPMUYECKUX o https://m.edsoo.ru/ff0d4790
peaxusax
TomnuBo (HedTh, Yroib U MeTaH). BuGmmotexa LIOK
25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4caa
IIPEIOTBPALLICHUS 28.11.2023
ITpakTuyeckas padora Ne 3 o Teme Bubmiorexa [IOK
26 «[Tomyuenue u cobrpanue KUCIOPOAa, https://m.edsoo.ru/ffoddae2
U3YYEHHUE €TI0 CBOWCTB)» 28.11.2023
b7 Bonopon — anemeHT u mpocroe bu6nuoreka [IOK
BenlecTBo. Haxoxaenue B npupoje 05.12.2023| https://m.edsoo.ru/ff0d4ddO
bg dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenne Bogoponaa 05.12.2023 https://m.edsoo.ru/ff0d4ddO
b9 0 bubnmnoreka [JOK
OHATHE O KHCTOTAX H COIX 12.12.2023 https://m.edsoo.ru/ff0d50d2
20 CrniocoOblI mosTyyeHHs BO0pOia B BuGmuorexa [JOK
naboparopuu 12.12.2023| https://m.edsoo.ru/ff0d4dd0
P
[TpakTuueckas padora Ne 4 mo Teme Bubnorexa [TOK
31 «[Tonydyenne u coOupanue BOAOPOA,

W3yYEHUE ETO CBOMCTB)»

19.12.2023

https://m.edsoo.ru/ff0d4f42
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32 MonsipHblii 00bEM Ta30B. 3aKOH bubmumorexa [IOK
ABorapo 19.12.2023| https://m.edsoo.ru/ff0d542e
Brruncnenus o60b€Ma, KOIMuecTBa Bubmorexa LIOK

33 BEIIECTBA ra3a 1o €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIM 00BEMY 26.12.2023
Brruncnenust 006EMOB ra3oB 1o Bubmorexa LIOK

34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B 26.12.2023

35 Ou3nyecKue 1 XUMUIECKHE CBONCTBA bubanoreka [IOK
BOJIBI 09.01.2024| https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubmnoreka [JOK
WHIUKATOpax 09.01.2024| https://m.edsoo.ru/ff0d59e2
Bona xak pacrBopurens. HacsimeHHbie Bubnorexa [IOK

37 11 HCHACBILICHHBIC PACTBOPE. https://m.edsoo.ru/ff0d5b40
MaccoBas 10515 BeleCTBa B pacTBOpeE 16.01.2024
[IpakTuueckas pabora Ne 5 o Teme

a8 «Hpnrorf)Bneime paCTBcpoB c ) 16.01.2024 bubnuorexa [JOK
onpenenEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KontponbHas padota Ne2 o teme bubaunoreka [LIOK
«Kucnopoa. Bonopon. Boga» 23.01.2024| https://m.edsoo.ru/ff0d6342

10 OKcuapl: COCTaB, KiIacCuUKaIus, bubGnuoreka [IIOK
HOMEHKJIaTypa 23.01.2024| https://m.edsoo.ru/ff0d664e
[TosrydyeHne 1 XUMUYECKUE CBOKCTBA BuGmuotexa LIOK

41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB 30.01.2024;

42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 30.01.2024| https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XuMHUUECKHE CBOMCTBA

bu6mmoreka [IOK

43 OCHOBAHUU 06.02.2024| https://m.edsoo.ru/ff0d67ca

m Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa 06.02.2024| https://m.edsoo.ru/ff0dfee2

15 ITonyyenue u XMUMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT 13.02.2024| https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA, Butmorexa LIOK

46 CIOCOOBI OTYYEHUS, XUMUYECKHE https://m.eds00.ru/00ad9474
CBOICTBA 13.02.2024
[IpakTuueckas paborta Ne 6. Pemenue

47 9KCIIEPUMEHTAIIFHBIX 3aa4 10 TeMe 90.02.2024 bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
I'eneTnyeckas cBA3b MEXKIY Ki1acCaMu bubnnoreka [JOK

48 HEOPraHUYECKUX COETUHEHUN 20.02.2024| https://m.edsoo.ru/00ad9a50

19 bu6mmorexa [IOK
O000111eHE U CUCTEMATH3aIUs 3HAHUI 27.02.2024| https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme Bubmiorexa [IOK

50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9e1a
coelMHeHnI" 27.02.2024
IlepBble MOMBITKY KJIACCH(PHUKAIIUN BuGmorexa LIOK

51 XAMHYECKUX 3J1€MEHTOB. [loHsATHE O https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB 05.03.2024
[Iepuoanueckuii 3aKOH U Bubmorexa [IOK

52 [leproauueckas cucreMa XMMHUYECKUX https://m.edsoo.ru/00adas2c
anemenToB 1. 1. Menneneepa 05.03.2024

bubmuorexa [JOK
53 [lepuoapl, rpynmnsl, IOATPYIIILI

12.03.2024

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubnuorexa LHOK

>4 anep. Mzororsl 12.03.2024| https://m.edsoo.ru/00ada342
o Crpoenue SHCKTpOI-II_I[-IBIX o6onoqef<u Euanorexa LIOK
ATOMOB SJICMCHTOB LICPHOMHECKOU https://m.edsoo.ru/00ada6hc
cuctemsl J[. 1. MenneneeBa 19.03.2024
XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA IO €ro MOJIOKEHUIO B bubnuoreka I[IOK
o6 [Tepunonnueckoii cucreme /1. U. 19.03.2024 https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [leproanueckoro 3akoHa Juis
57 pa3BUTHUS HAYKU I/I"npa“KTHKI/I. J. W. 96.03.2024 BI/I6J'.II/IOTeKa LHOK
MeneneeB — y4€HbId, IEAAror v https://m.edsoo.ru/00ada96e
rpaXkJJaHUH
58 DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubnuoteka LHOK
XMMHYECKHUX DJIEMEHTOB 26.03.2024| https://m.edsoo.ru/00adaab8
59 1 bubnmmoreka [HOK
OTHAT XHMITHECKA CBA3D 09.04.2024| https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast XUMHYECKas bubnuoreka I[MOK
CBS3b 09.04.2024| https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMosIpHAs XUMHUYECKas bubnuoreka I[TOK
CBS3b 16.04.2024| https://m.edsoo.ru/00adaab9
62 C bubnmmoreka HOK
TETICHb OKHCICHHA 16.04.2024| https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [HOK
peakuuu 23.04.2024| https://m.edsoo.ru/00adb076
64 0 bubnmmoreka HOK
KHCITHTEII 1 BOCCTAHOBHTEIH 23.04.2024| https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o teme bubnmuorexa [JOK



https://m.edsoo.ru/00ada342
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30.04.2024| https://m.edsoo.ru/00adb486
«CtpoeHne aroma. XUMUYECKas CBSI3b)
66 PesepBHelil ypok. O600611eH1Ee 1 1 0 0 bubnmoreka [JOK
CUCTEMaTH3aLKs 3HaHUH 30.04.2024| https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O600111IeHIE 1 1 0 0 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui 14.05.2024| https://m.edsoo.ru/00ad9ch2
63 PezepBublit ypok. O6o011eHuE U 1 0 0 bubnnorexa [HOK
CHCTEeMAaTU3alusl 3HaHUH 14.05.2024| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME 68 4 6
9 KIIACC
KoJn4ecTBo 4acoB DJIeKTpoHHbIE
uudposeie
Ne Tema ypoka Kontpoabunie | Ilpakruueckne | /[ara e p—
n/m Bcero | paGornbl paGoThI H3YHMEHHA | o vpent
[Iepuoanueckuii 3aK0H. bubnuorexa [JOK
1 [Tepuoanueckas cucTeMa XUMHYECKUX L 0 0 06.09.2023 https://m.edsoo.ru/00adb59e
anemenToB 1. 1. Menneneepa
2 | contor xammaconmn snowenos 1 0 0 EuGmiorera L1OK
B} https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB 06.09.2023
3 Knaccugukanus 1 HOMEHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2
4 Busl XuMu4ecKkou CBS3U U TUITBI 1 0 0 bubnmuorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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Kontponbnas padota Nel o reme

5} «IloBTOpenue u yriayOaeHne 3HAaHUH
OCHOBHBIX pa3/IeoB Kypca § Kiacca» 20.09.2023

5 Kiaccudukanmss XumMuaeckux bubnmoreka [JOK
PEAKUH MO pa3IMYHBIM IPU3HAKAM 20.09.2023| https://m.edsoo.ru/00adbcb0

, [Tonsitue 1(31 CKOPOCTH XUMHUYECKOM Bu6morexa LIOK
PEAKIHH. LIOHATHE O TOMOTCHHBIX 1 https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEaKLMIX 27.09.2023

. CTDIOH;ITI/Ie 0 XMMHUUYECKOM PaBHOBECHUH. 17 09,2003 Bu6morexa LIOK

AKTOPRL, Bjmmomne Ha cropocth T https://m.edsoo.ru/00adc28c

XUMUYECKON PEaKLUU U MOJIOKEHUE
XUMHUYECKOT'O PAaBHOBECHUS

9 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE bubimoreka IIOK
peaKkuu 04.10.2023| https://m.edsoo.ru/00adcade

" Teopus BHGKTp((;HHTquCKOﬁ ; Bubmorexa [IOK
auccouuanuu. CHIIbHBIC U C1a0bIe https://m.edsoo.ru/00adcd68
JJIEKTPOJIUTHI 04.10.2023

11 i . bu6mmorexa [IOK

OHHPIC YPABHCHI peaiiii 11.10.2023| https://m.edsoo.ru/00add448

12 XI/IMI/I'-IeCIiI/Ie CBOMCTBA KUCJIOT U ) 11.10.2023 BI/I6J'.II/IOTeKa HOK
OCHOBaHUH B CBETE MPEACTABICHUH 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON AUCCOLMAIIIHI

. XUMUYECKUE chOECTBa COJIEH B CBETE Bu6morexa LIOK
MPEACTABICHHI O . https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUYECKOM TUCCOIMALIUT 18.10.2023

14 [TonsiTue o rumponu3e comnei bu6mmoreka [IOK



https://m.edsoo.ru/00adbcb0
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18.10.2023

https://m.edsoo.ru/00add9d4

O0001IeHYE ¥ cCUCTEMAaTU3 AU

bu6mmoreka [IOK

15 3HaHUI 25.10.2023| https://m.edsoo.ru/00addd12
bubmuoreka [JOK
16 [IpakTrueckas padora Ne 1. «Pemenne https://m.eds00.ru/00addbfa
AKCIEPUMEHTAIbHBIX 3a/1a4» 25.10.2023
. K:;)HTponLHa;I pabota Ne2 o Teme Buborexa [IOK
«2JICKTpOIIMTIACCKAL IMCCOUHUATLHA. https://m.edsoo.ru/00addecO
XVMHYECKHUE PEAKIIMU B pacTBOpax» 08.11.2023
. }(26111&1;1 xapaKTepI:Icha raJloreHoB. BuGmorexa LIOK
HMITACCKHE CBOHCTBA Ha TIPUMEPE https://m.edsoo.ru/00addfe2
xJjiopa 08.11.2023
. XJ0pOBOJOPO/I. VCOJ'IHHaH KHCTIOTA, BuGmorexa LIOK
XHMHHCCKHE CBONCTEA, TIOMYHCHHCE, https://m.edsoo.ru/00ade104
IpUMEHEeHHe 15.11.2023
. HrlljaKTI/I‘leCKa}I pa60Tva Ne 2 o Teme Bu6miorexa 1IOK
« OﬂyquH? COHfIHOH KHCIIOTEL, https://m.edsoo.ru/00ade348
U3Yy4EHHUE €€ CBOWCTB» 15.11.2023
» Beruucnenus no ypa1v3HeHH;1M BuGmorexa LIOK
XUMITACCKUX pCAKILIU, CCJIH OJIMH 13 https://m.edsoo.ru/00ade488
peareHToB JlaH B U30bITKE 22.11.2023
99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuotexa [JOK
YT'A-rpynmst 22 11.2023| https://m.edsoo.ru/00ade64a
93 AnnorpomnHsie MO}II/I(beKaI_[I/II/I cepm.v 99.11.2023 BI/I6J'.II/IOTCKa [HOK
Haxoxaenue cepsl U €€ COeTMHEHUN B https://m.edsoo.ru/00ade64a
npupoge. XMMUYECKHUE CBOMCTBA CEPBI
24 CepoBonopo1, cTpoeHHeE, bubnuoreka [IOK
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¢du3nUecKre 1 XMMHYECKHE CBOMCTBA

29.11.2023

https://m.edsoo.ru/00ade802

Oxcunpl cepol. CepHas KUCIIOTA,

o . bubmumorexa [IOK
bu3nyeckre 1 XMMUYECKHE CBOMCTBA, https://m.eds00.ru/00adea28
IIPUMECHEHHC 06.12.2023
XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE ITPOMBILIIEHHOI'O criocoba
MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnnorexa [HOK

26 06.12.2023 _

XHUMHUECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpYXKarollel cpelibl COEANHEHUAMHU
cepbl

b7 Beruucnenue MaccoBoM J0JIM BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUH 13.12.2023 https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTHKA 3JIEMEHTOB

bg VA-rpynmnsl. A30T, pacipocTpaHeHHE 13.12.2023 BI/I6J'.II/IOTeKa [HOK
B IpUpoJe, GU3NIECKue U XUMUYECKUE https://m.edsoo.ru/00adeea6
CBOMCTBa

s AMMUuak, ero (I)Hfﬂqecxne u Bubmorexa [IOK
XHMHHCCKHE CBONCTEA, TIOAYHCHHE 1 https://m.edsoo.ru/00adf004
pUMEHEHHE 20.12.2023

. HrI[)aKTI/I‘leCKa}I pabota Ne 3 o Teme Butmiorexa LIOK
« ovnyquHe AMMHAKA, H3YHEHHE ero https://m.edsoo.ru/00adf1 80
CBOWCTBY 20.12.2023

31 A3oTHas KucioTa, e€ Gpu3nIecKue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA 27.12.2023 https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEU

30 aMMOHHMS B KAYECTBE MUHEPAIbHBIX 9712.2023 bubnnoreka [JOK

ynoOpeHui. XuMHUYeCKOe 3arpsi3HCHHE
OKpYKaroIlei cpebl

https://m.edsoo.ru/00adf51 8
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COCAMHCHUAMMU a30Ta

docdop. Okeun pocdopa (V) u

bubmuorexa [JOK
33 Pocopuas KHCH?Ta’ (usmiccrue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOIMCTBA, MTOJyYeHHE 10.01.2024
Hcnons3zoBanne pocdartoB B kKauecTBe
34 MHUHEpaIbHBIX YI0OpECHHI. bubnnoreka [HOK
3arpsi3HeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
docharamu 10.01.2024
o Yrnepon, pacnpocTpaHeHue B Butmorexa LIOK
anPoz[e, (usHCCKHE M XHMIYECKHE https://m.edsoo.ru/00adfd9c
CBOMCTBa 17.01.2024
Oxcupsl yriaepona, ux Gpusndeckue u
36 XUMHYECKHE CBONCTBA. bubnuorexa [JOK
DKosornyeckue npoodaeMsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHoM yriepoaa (1V) 17.01.2024
37 VYToNbHAs KHCTIOTA U €8 COMH bubmuorexa LIOK
24.01.2024) https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "ITosrydeHune yrieKucioro rasa. 94.01.2024 BI/I6J'.II/IOTCKa [HOK
KauectBennast peakuus Ha KapOoHaT- https://m.edso0.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHWYECKUX BEIECTBAX KaK O bubmmorexa [OK
P m https://m.edsoo0.ru/00ae054e
COETMHEHUSIX YTIepoaa 31.01.2024
40 Kpemuuii u ero coenunenus bubmuorexa LIOK
31.01.2024| https://m.edsoo.ru/00ae080a
11 [TpakTrueckas padota Ne 5. bubnmoreka [JOK
Peuienne skcnepruMeHTAIbHBIX 337124 07.02.2024| https://m.edso0.ru/00ae0bf2
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o teMe «BaxkHeilye HeMeTaIbl U
UX COEOUHEHU)

Kontponbnas pabota Ne3 mo teme

bu6mmoreka [IOK

42 «BKHCHUINC HOMETAILIBI H HX https://m.edsoo0.ru/00ae0e18
COCIMHCHU D) 07.02.2024
OO6m1as XxapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJUIOB.

43 MeTtannuyeckast CBSI3b U 14.02.2024 bubmuorexa [JOK
MEeTaJJInYeCcKask KpUCTaIM4ecKast https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJUIOB
XYMUYECKUE CBOWCTBA METAIIJIOB.

44 DIIEKTPOXUMUYECKUN P bubmmorexa LIOK

. https://m.edso0.ru/00ae1156
HaNpsLKCHUM MCTAIJIOB 14.02.2024
O611me cnocoObl MOTyYSHHS
MmeTansoB. CriaBel. Beraucnenus mo
45 YPaBHEHUSAM XMMHYECKHUX PEaKIIUN 21.02.2024 bubmmorexa LIOK
’ https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
IPUMECH
46 [TonsiTvie 0 KOPPO3UH METAIIIOB Bubamorexa [OK
21.02.2024| https://m.edsoo.ru/00ae1278
bu6mmorekxa [IOK

47 [lenotrbre MeTamIb 28.02.2024| https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJust 28.02.2024| https://m.edsoo.ru/00ael4b2

19 [[{enouno3emMenbHbIE METAILIIBI - Bu6moreka [JOK
KaJIbIUI ¥ MarHU{ 06.03.2024| https ://m.edsoo.ru/00ae15e8

50 Baxueiiine coeuHeHNs KalbIus bubnmoreka [JOK
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06.03.2024

https://m.edsoo.ru/00ae15e8

O0001IeHYE ¥ cCUCTEMAaTU3 AU

51 .
3HAHUH 13.03.2024
- JKécTkocTh BOMIBI U CIOCOOEI €€ bubmuorexa [JOK
YCTpaHEHUs 13.03.2024| https://m.edsoo.ru/00ae1886
| S 6
.\ https://m.edsoo.ru/00aelae8
yCTpaHEeHUs 20.03.2024
. bu6mmorexa [IOK
>4 AJIOMHHHIL 20.03.2024| https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
= THJIPOKCUA 27.03.2024| https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK
27.03.2024| https://m.edsoo.ru/00ae1d86
57 Oxcuibl, TUIIPOKCUIBI U COJIU XKeye3a bubnuoteka [JOK
(1) n xenesa (I11) 10.04.2024| https://m.edsoo.ru/00ae35e6
58 O06o00611eHre U cucTeMaTH3amus
3HAHHHA 10.04.2024
ITpakTuyeckas padora Ne 7.
59 Pemienue 3KCHep\I'/IMeHTaJIBHBIX 3aJ1a4 17.04.2024 BI/I6J'.II/IOTCKa HOK
o TeMe «BakHelIIue MeTajbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Brruucnenust mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, ECITH OJIUH U3
60 peareHToB J1aH B U30BITKE UITU 17.04.2024 bubnuorexa [JOK

COZIEPKUT IIpUMECH. Brruncienus
MacCOBOH JOJIH BbIXOJa POAYKTA
peakiuu

https://m.edso0.ru/00ae1750
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https://m.edsoo.ru/00ae1750

O0001IeHYE ¥ cCUCTEMAaTU3 AL

61 . 1
3HAHUH 24.04.2024
KontponbHas padota Ne4 o teme
62 «Baxueimme MeTaibl 1 UX 1
COETUHEHUS 24.04.2024
63 BemecTBa u MaTrepuansl B 1 Bu6muorexa [JOK
MTOBCETHEBHOM JKU3HH YEIIOBEKA 15.05.2024| https ://m.edsoo.ru/00ae3f50
XHUMUYECKOE 3arpsi3HEHUE bubnuorexa [JOK
64 . 1 :
OKPY’KaloIIeh Cpesibl 15.05.2024| https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemienun 1 bubnuorexa [JOK
9KOJIOTUYECKHX MTPOo0IeM 22.05.2024| https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHne u 1 bubmmoreka [IOK
CUCTEMAaTH3alMs 3HAHUH 22.05.2024| https://m.edsoo.ru/00ae0d0Oa
PezepBHblit ypok. O0o01IeHNE U bubnnoreka [JOK
67 . 1 :
CHUCTEMATH3ALMs 3HAHUH 20.05.2024| https://m.edsoo.ru/00adb33c
- PesepBHblil ypok. O6006111eHNE U i bubnnorexa [JOK
CHUCTEMAaTH3alMs 3HAHUH 20.05.2024| https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xuwmwus, 8 kinacc/ I'abpuensn O.C., Octpoymon WU.I'., Cnankos C.A.,
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

* Xwumus, 9 xmacc/ I'abpuensu O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

tabmuuel: [lepuoauyeckas cucreMa XuMHyeckux snemeHTos /1. 1.
Menneneena, Tabnuia pacCTBOPUMOCTH, SJIEKTPOXUMHUECKUNA Psii HAIPSKEHUS

MCTAJIJIOB

METOANYECKHUE MATEPHAJIbBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMM-6a30Bbm-ypoeeHb.-
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Metoanueckoe-niocooue-is-yuntens/pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https ://educont.ru/?utm_source=eljur

https ://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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