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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma no XxuMHUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE TPEOOBAHMI K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pazoBaTesibHOM MpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUs,
npeactasieHHbIx B DI'OC 00O, a Takxke Ha 0OCHOBE (eepanbHON
paboueli mporpaMMBbl BOCITUTAHUS ¥ C YIETOM KOHIICTIIIMY TIPETIOIaBaHuUs
y4eOHOro mpeameTa « XuMus» B 00pa3oBaTeNIbHBIX OpraHU3aIIHsIX
Poccuiickoit ®enepanuu.

[Tporpamma no xumMuu Aa€T NpPEACTaBICHUE O LEIAX, 00IIen
cTpareruu oOy4YeHUsl, BOCIIUTAHUS U PAa3BUTHSI 00yJatOIINXCs
cpelcTBaMH y4eOHOro npeaMeTa, yCTaHaBIMBAET 00s3aTeIbHOE
IPEeIMETHOE COJEPKAHME, ITPEAYCMATPUBAET paclpeiesIieHUe ero mno
KJIacCaM U CTPYKTYPHpPOBAHUE IO pa3jiejaM U TeMaM MporpaMMbl MO
XUMHH, OTIPEICTISET KOMMYECTBEHHBIC U Kau€CTBEHHBIE XapaKTePUCTUKH
COJIEPKAHMSI, PEKOMEH/IyEMYIO TIOCIIEI0BATENbHOCTh U3YUEHHSI XUMHH C
y4ETOM MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKU
y4eOHOr0 mpolecca, BO3paCTHBIX 0COOCHHOCTEHN 00yUJaronmxcs,
ONpEEIsieT BO3MOXKHOCTH MpeaMeTa i peaanu3alui TpeOOBaHUM K
pe3yJbTaraM OCBOEHHSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111€eT0 00pa30BaHus, a TAK:Ke TpeOOBaHUM K
pe3yabpTaram o0y4YeHUs XUMUU Ha YPOBHE LIEJIe U3yUEHUs IPeIMETa U
OCHOBHBIX BUJIOB Y4€OHO-II03HABATEIBHOMN IE€ATEIbHOCTU 00yYaroIIerocs
110 OCBOCHHIO YYEOHOTO COIepKAHUSI.

3HaHUE XUMUHU CIYKUT OCHOBOU JIsl (POPMUPOBAHUS
MHUPOBO33pEHUs 00yUYaIOIIErocs, €ro MPeACTaBICHUI 0 MaTePUATIBHOM
eIMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (DOPMUPYEMBIE XUMHEH
IPEJICTAaBICHUS O B3aUMOIIPEBPALICHUSIX SHEPTHH U 00 3BOITIOLUN
BELIECTB B MPUPOE, O MYTAX PELICHUs MNTOOATBHBIX MPOOIEM
YCTOMYHMBOTO PA3BUTUS YEJIOBEUECTBA — CBIPhEBOM, SJHEPTETUYECKOM,
NUIIEBOM U SKOJIOTMYECKOM 0€30MacHOCTH, MPOOIEM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CroCOOCTBYET peanu3ali BO3MOXHOCTEH I CaMOPa3BUTHS U
dbopMUpPOBaHUS KyJIBTYpPbl JUYHOCTH, €€ 0011el U PyHKIIMOHATLHOU
TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHUE MBIIIUICHUS U TBOPUECKHUX
crocoOHOCTEN 00y4YaroIIUXCsl, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NEeSATENbHOCTH, SKCIIEPUMEHTAIIbHBIX U UCCIIEI0BATENbCKUX YMEHHUH,
HEOOXOAMMBIX KaK B TIOBCETHEBHOM KU3HU, TaK M B MPOQPECCHOHATHHON
NEeSATENbHOCTH;

3HAKOMUT CO CIEUU(PHUKONA HAyYHOTO MBILUICHHUS, 3aKJIabIBACT
OCHOBBI LIEJIOCTHOTO B3IVIsia HA €IMHCTBO HMPUPOJIbI U YEIOBEKa,
SIBIISIETCSI OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUU €CTECTBEHHO-
HAy4YHOU rPaMOTHOCTH 00yYarOIIHUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUSI K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU
BKJIQJI B DKOJIOTUUECKOE 00pa30BaHKe O0YUYarOIIUXCS.

JlanHble HanpaBieHus B 00yUYeHUN XUMUHU 00€CIICUnBAIOTCS
crietupuKoi cofepkaHus yueOHOTO IPEeIMETa, KOTOPBIN SIBJISIETCS
NEeIarOrMYeCKy aJalTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAyKH XMMUU Ha
OITPEIICIIEHHOM JTaIrle €€ pa3BUTHUS.



Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
OpUEHTHUPOBAaH Ha OCBOCHHE OOYYArOUIMMUCS CUCTEMBbI IEPBOHAYAIIbHBIX
HNOHATUI XUMHH, OCHOB HEOPTraHUYECKOM XMMHUU U HEKOTOPBIX
OTJENbHBIX 3HAYUMBIX OHITHI OPraHUYECKON XUMHUH.

CTpyKTypa cozepxaHust IpOrpamMMBbl 110 XUMHH C(HOPMHUPOBaHA Ha
OCHOBE CHCTEMHOTO0 10Ax0/a K ¢€ uy4enuto. CoxgepxaHue
CKJIQJIbIBAETCS U3 CUCTEMBI MIOHATUN O XUMHUYECKOM 3JIEMEHTE U
BELIECTBE U CUCTEMbI OHATHI 0 XUMHUYECKOU peakuuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPIaHM30BaHbI 110 MPUHIIMITY NTOCJIEI0BATEIILHOTO
Pa3BUTHS 3HAHUW Ha OCHOBE TEOPETUUYECKUX MPENCTABICHUN PA3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHSI KAK OCHOBBI BCETO
€CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa Jl. 1. MenzaeneeBa kak OCHOBHOTO
3aKOHA XUMUHU;

— YUYEHUS O CTPOEHUHU aTOMa U XMMHUYECKOW CBA3H;

— IPEJCTaBIECHUMN 00 AMEKTPOIUTHYECKON AUCCOLMALIMM BEILIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS paCCMaTPUBAIOTCA Ha OCHOBE AMIIMPHUUECKHU
NIOJTyYEHHBIX U OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO
OT OJIHOTO YPOBHS K IPyrOMY, BBIITOJIHSASI (PYHKIIUU OOBSICHEHUS U
IPOTrHO3UPOBAHMSI CBOMCTB, CTPOEHUSI U BOBMOXKHOCTEW MPAKTUYECKOTO
NPUMEHEHUS U TIOJTYyUYEHUS U3YYaeMbIX BEILECTB.

OcBoeHue mporpamMmsl 10 XMMHUH CIIOCOOCTBYET (DOPMHUPOBAHUIO
IIPEACTABIEHUS O XUMUYECKON COCTABIISIIONIECH HAyYHOW KapTHHBI MUPA B
JIOTUKE €€ CUCTEMHOM NPUPOJIbl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY
3HaHMIO U METOaM MO3HaHUs B Hayke. M3yueHne XuMHuu MpOUCXOIUT C
IPUBJICYEHUEM 3HAHUM U3 paHee N3YUYEHHBIX YUEOHBIX TPEIMETOB:
«Oxpyxarommi Mup», «buonorus. 5—7 kimaccs» U «Pu3nka. 7 Kinace.

[Tpn u3yueHnn XUMUU OPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB
XUMHUYECKOM HAyKU KaK 00JIaCTh COBPEMEHHOIO €CTECTBO3HAHNUS,
IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA U KaK OHOIO U3 KOMIIOHEHTOB
MHUPOBOM KYJIBTYphI. 3aja4a y4eOHOro npeMeTa COCTOUT B
(OpMHUPOBAaHUHU CUCTEMBI XUMUYECKHX 3HAHUN — BaXKHEUIINUX (PAKTOB,
NOHSTHUH, 3aKOHOB U TEOPETHUUECKUX MOJOKEHHH, TOCTYIHBIX
000011IeHHIT MUPOBO33PEHYECKOT0 XapaKkTepa, si3blka HayKH, B
OPUOOIIEHUH K HAyYHBbIM METO/IaM [MO3HAHMS PY U3YUYEHUH BEIIECTB U
XUMHUYECKUX peakuuid, B (GOPMUPOBAHUHU U PA3BUTHUHU [TO3HABATEIbHBIX
YMEHUI U UX TPUMEHEHUHU B y4eOHO-I03HABATEIbHON U y4eOHO-
UCCJIE/I0BATENIbCKOM AESTENIbHOCTH, OCBOEHUH MTpaBuil 0€30M1aCHOT0
oOpalieHus ¢ BEIIECTBAMHU B TOBCEAHEBHOM KU3HU.

[Tpn U3yyeHur XMMUU Ha YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHMUs
BaYXHOE 3HAUYCHUE MPUOOPENH TAKUE 1IEJIH, KaK:

— (hopMupOBaHUE UHTEIJIEKTYaIbHO PA3BUTON JTMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY IPUHSATHIO
pelIeHui, crnocoOHOM alanTUPOBATHCA K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM JKU3HU;

— HaNpaBJIEHHOCTh 00yYEHHs Ha CUCTEMAaTUYECKOE MPUOOILIEHNE
00yyaroIuxcsi K CaMOCTOSITENIbHON NTO3HABATEIbHOU JEATENBHOCTH,
HAy4YHbIM METO/IaM MMO3HAHUS, (POPMUPYIOIIUM MOTHUBALIMIO U PA3BUTHE
CIIOCOOHOCTEH K XUMUH;



— o0ecrieyeHue ycaoBui, CHOCOOCTBYIOIINX TPUOOPETEHUIO
00y4JaroMMHKCS OMbITa pa3HOOOPA3HOU AESITEIBLHOCTH, TO3HAHUS U
CaMONO3HAHUs, KIIFOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETEHUUN),
UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JIs1 Pa3IUUYHbIX BUOB
NEeSATENbHOCTH;

— (hopmupoBaHue 00111 GYHKIIMOHATIBHONU U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUI OOBSICHAThH U OLICHUBATD SABJICHUS
OKPYaIOLIEro MUpa, UCIOJIb3ys 3HAHUS U OIIBIT, IOJYyUYEHHbIE PU
U3yYeHUU XUMUH, IPUMEHSATh UX MIPH PEIICHUHU PoOIeM B
MIOBCETHEBHOM JKM3HU U TPYAOBOM JESATENBHOCTH;

— ¢opMUpOBaHUE Y 00YyHAIOIIMXCS TYMAaHUCTUYECKUX OTHOLIEHUH,
NOHUMAaHUS HEHHOCTH XUMHYECKUX 3HAHUHU IS BBIPAOOTKH
AKOJIOTUYECKH 1IeJIECO00Pa3HOTrO MOBEAEHUS B OBITY U TPYAOBOU
JESATENBHOCTH B LIEJIIX COXPAHEHUS CBOETO 370POBBS U OKPYKaroLIen
IIPUPOJHOM CPENBL;

— pa3BUTHE MOTHBAIMU K 00yYEHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCIUTAHUIO HA OCHOBE YCBOCHHSI
0011IeYeNIOBEYECKUX [IECHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduiIs U HAMIPABICHHOCTH JAJIbHEHIIIET0 00yUeHMUSI.

OO611ee yncino 4yacoB, OTBEAEHHBIX JJI U3YUEHUS] XMMHUH Ha YPOBHE
OCHOBHOTIO 00111€T0 00pa3oBaHusi, cocTapisgeT 136 yacos: B 8 kiacce — 68
yacoB (2 yaca B HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEJCIIO).

COAEP KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/IbHBbIE XUMHYECKHE MIOHSATUSA

[IpenmeT xumun. Poib XUMUM B )KM3HU YEJIOBEKA. XUMUS B
cucrteMe Hayk. Tena u BenjectBa. @U3nyecKre CBOKMCTBA BEMIECTB.
ArperatHoe coctosinue Beniects. [[oHsITHE 0 METO/IaX MO3HAHUS B
xuMuu. Yucteie BemecTBa U cmecu. CriocoObl pa3/iesieHusi CMeceil.

ATOMBI 1 MOJIEKYJIbI. XUMUAYECKHUE IEMEHTbI. CUMBOJIBI
XUMUYECKHUX AJIeMEHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYCHUE.

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMUUYECKUX
3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEUIeCTB. OTHOCUTENIbHAS
atoMHas macca. OTHOCUTEIbHAs MOJIEKYJISIpHast Macca. MaccoBasi 4015
XUMUUYECKOTO JIEMEHTA B COCIMHEHUMU.

KommnuectBo BeniectBa. Mons. MonspHas Mmacca. B3auMocBs3b
KOJINYECTBA, MACChl M YKCJIa CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérol
o ¢popmysnaM XUMUYECKUX COCTUHCHUM.

du3znuecKue U XUMUYECKUE SIBJICHUS. XUMUYEecKasl peakius u eé
MpU3HAKU. 3aKOH COXPaHEHUSI MacChl BEIIECTB. XUMUUYECKUE YPAaBHECHUS.
Knaccudukaius XuMUUeCKUX peakiuil (COeIMHEHUs, Pa3IOKEeHUS,
3aMeIleHus, OOMEeHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XUMHUYECKOI MOCY10i1, MpaBUjiaMu pabOThI B
naaboparopuu U npuéMamMu oopanieHus ¢ J1adOpaTOPHBIM
000py0BaHUEM, U3YUYEHUE U ONKMCcaHue (PU3NYECKUX CBOMCTB 00pa3IioB
HEOPraHUYECKHUX BEIECTB, HaOMoaeHue (U3ndecKux (IJIaBIeHUE BOCKa,
TastHUE JibJla, PACTUPAHKE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIIUSI



BOJIbl) U XUMUYECKHX (TOPEHHE CBEYH, MPOKAJTUBAHNE METHOM
IIPOBOJIOKH, B3aMOJIEMCTBUE MEJIa C KMCIIOTOM) SIBJI€HUH, HAOIIOIEeHHE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakUuid (pa3inokKeHue
caxapa, B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
paznoxenue ruapokcuaa meau (II) npu HarpeBanuu, B3auMoIeicTBIE
xesesa ¢ pactBopoM cost Meau (I1), u3yuenue crnocoOoB pazaeneHus
CMECEii: C MOMOILbIO MarHuTa, (PUIbTPOBAaHKE, BEITIAPUBAHUE,
JUCTUIUTSALINS, XpoMaTorpadusi, NpoBeAEHUE OYUCTKU TOBAPEHHOMU COJIH,
HAOJI0CHUE U ONTMCAHUE PE3YJBTATOB MTPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3/IaHue MOJIeTIen
MOJIEKYJI (IIApOCTEPIKHEBBIX ).

BaskHelilmue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — 31eMeHT u
npocroe BeulecTBo. Haxoxaenue kucnoponaa B npupoje, puanyeckue u
XUMUYeCKHe cBorcTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucinoponaa. CrnocoOsl MoMyyYeHus: KUCIOPOAa B JJaOOpaTOpuu U
npoMbIIeHHOCTH. KpyroBopot kuciiopoaa B npupojae. O30H —
aJUIOTPOITHAsA MOAU(PUKALMS KUCIOPOAA.

TernoBoit 3pPexT XUMUUECKON peaklini, TEPMOXUMUYECKUE
YpaBHEHUS, K30~ U SHJIOTEPMUYECKHUE peaKkuu. TommBo: yroips u
MeTaH. 3arpsi3HeHHE BO3/lyXa, YCUIIEHHE MapHUKOBOIro 3 dekxTa,
pa3pylieHre 030HOBOTO CJIOA.

Bonopon — anemeHT u mpocroe BemectBo. Haxoxaenne Bogopoaa B
npupoze, GU3n4ecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE, CLIOCOOBI
nosryyeHus. Kucnortsl u conu.

MoutsipHblid 00bE€M ra30B. Pacy€Thl MO XUMUUYECKUM YPABHEHUSIM.

dusnyeckrue CBOMCTBA BoAbl. Boaa kak pactBoputens. PacTBopsl.
HacplieHHble M HEHACKIILIEHHBIE PACTBOPBL. PACTBOPUMOCTD BELIECTB B
Bozie. MaccoBasi 0JIs BEIIECTBA B pacTBOPE. XUMUYECKUE CBOMCTBA
BoJibl. OcHOBaHMs. Posb pacTBOPOB B MPUPOJIE U B )KU3HU YEIIOBEKA.
KpyroBopot Boasl B pupoAe. 3arpsA3HEHNE NPUPOIHBIX BOA. OxpaHa u
OYHUCTKA MPUPOIHBIX BOJ.

Knaccudukaius HeopraHudeckux coeiuHeHnil. OKCHUJIbI.
Krnaccudukaius okcus1oB: coiaeoOpasyroniie (OCHOBHBIE, KUCIOTHBIE,
amdorepHbie) U HeconeoOpasyromue. HomeHknaTypa okCu10B.
OU3NYECKNE U XUMUYECKHE CBOMCTBA OKCUAOB. [lomydueHne oKCuaoB.

OcHoBanus. Knaccudukaiiusi OCHOBaHMI: MIENIOYH U
HEpacTBOpUMBIE OCHOBaHMs. HomeHnkiarypa ocHOBaHU. PU3HUECKHE U
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [lonyueHrne ocHOBaHMiA.

Kucnotel. Knaccudukanus kucinot. HomeHkiatypa Kucior.
OU3NYECKNE U XUMUYECKHE CBOMCTBA KUCIIOT. Ps/T aKTHBHOCTH METAJIJIOB
H. H. bekerona. [Tony4yeHnue KUcIoT.

Conu. Homenkiarypa coneit. @u3nyeckue 1 XMMAYE€CKUE CBOMCTBA
coneit. [lonyuenue conen.

['eneTnueckas CBsA3b MEX/Y KJIACCaAMHU HEOPraHUYECKUX
COEIMHEHU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEIENICHNE COJIEpKaHMs KUCI0pOo/ia B BO3IyXE,
N0JTy4YeHHEe, COOMpaHue, paclo3HaBaHUE U U3yUYEHHUE CBOMCTB KUCIOPOA,
HaAOJI0ICHUE B3aUMO/ICMCTBUS BELIECTB C KMCIOPOAOM U YCIOBUS
BO3HUKHOBEHUS U MPEKPAILEHUs rOpeHus (Toxapa), 03HaKOMJIEHUE C



o0pa3aMu OKCHJIOB U ONKUCAHUE UX CBOMCTB, MOTYUYEHHE, COOMpaHue,
pacro3HaBaHUE U U3yUYE€HHE CBOMCTB BOJIOpoa (TOpEHHE),
B3auMojieiicTBue Bojopoaa ¢ okcuaom menu (II) (Bo3amoxkHO
UCIIOJIb30BAHKE BUIEOMATEPUAIIOB), HAOMIOIeHHE 00pa31OB BEILIECTB
KOJIMYECTBOM 1 MOJIb, UCCIEI0BaHNE 0COOEHHOCTEN PaCTBOPEHUS
BEUIECTB C Pa3IM4YHON PaCTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C
onpeAenEHHON MaCCOBOM J10JIEM paCTBOPEHHOIO BENIECTBA,
B3aUMOJICICTBUE BOJIbI C METAUIaMU (HATPUEM U KaJIbIIieM) (BO3MOXKHO
UCII0JIb30BaHKE BUIEOMATEPUAIOB), UCCIIEOBAaHUE 00PA3II0B
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, HAOIIONEHUE U3MEHEHUS
OKpacKy MHIUKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, U3yUYeHHE
B3auMoeiicTBus okcuaa meau (I11) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIIOT
C METAJJIAMH, PEAKUMI HEUTPAIU3ALIMH, [TOJTyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OAHOIO METaJUIa IPYTHM U3 PAcTBOpa COJIH,
pelIeHre 3KCIePUMEHTANIBHBIX 3a/a4 10 TeMe «BakHeliue Kiaccel
HEOPraHUYECKUX COCIMHEHUID.

Ilepuonnueckuii 3axon u Illepuonnyeckasi cucreMa XUMHYECKUX
nemMeHToB /[I. U. MenaesneeBa. Ctpoenune aroMoB. XUMHYECKasA
cBfI3b. OKHCIUTEJBbHO-BOCCTAHOBUTE/IbHbIE PeaAKIINH

[TepBbie MONBITKU KJIACCU(DUKAIUN XUMHUYECKUX 3JIEMEHTOB.
[TonsiTHE O rpynmnax CXOAHBIX 3JIEMEHTOB (ILEIOYHBIE U
I1€JIOYHO3EMEJIbHBIE METAJIIbI, FaJOT€Hbl, UHEPTHBIE ra3bl). DJIIEMEHTHI,
KOTOpbIE 00pa3ytoT aMm(OTEPHBIE OKCHJIBI U TUIPOKCH/IBI.

[lepnonnuecknii 3akoH. llepuonnueckas cucrema XMMUYECKUX
anemeHToB 1. 1. Menaeneea. KopoTkonepuoaHas v JJIMHHOIIEPUOIHAS
dbopmbl [Tepuognueckoit cucreMbl XuMuueckux semMeHToB /1. 1.
Menneneesa. [leproas! u rpynnsl. PU3NYECKUN CMBICT TOPSIKOBOIO
HOMEpa, HOMEPOB NEPHOA U TPYIIIIHI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX SA€p. M30TONBI. DIEKTPOHBI.
CrpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX
anemeHToB [lepuoguueckoit cucremsl . 1. Menneneesa.
XapakTepuCTHKa XMMUYECKOTO AJIEMEHTA MO €ro MOJIOKEHHUIO B
[lepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMHUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IPyIIaM U
epPHOAAM.

3nauenue [leprnognueckoro 3akona u llepuoanueckon cucTemsl
XUMHUYECKUX 3JIEMEHTOB JJI Pa3BUTHs HayKu U nipakTuku. [1. 1.
MenzeneeB — y4€HbIN U TpaXkIaHMH.

Xumnueckas cBsi3b. KoBaneHTHas (MoaspHAst U HEMOJSPHAS) CBSI3b.
DNEKTPOOTPULATENLHOCTh XUMUYECKHUX 3JIEMEHTOB. MloHHAas1 CBSA3b.

Crenenp okucaeHusi. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUY.
[Tpouieccol OKUCIEHUS U BOCCTAHOBIECHUS. OKUCIUTENN U
BOCCTAHOBHUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3OB BEIIECTB METAJUIOB U HEMETAJLJIOB,
B3aMMOJICHCTBUE THAPOKCUA [IMHKA C pACTBOPAMU KHUCIIOT U LIEJIOYEH,
IPOBEJICHUE ONBITOB, WILTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLU (TOPEHUE, PEAKIINHU Pa3II0KECHHUS,
COCIMHEHUS).

Mescnpeomemnunle ceasu



Peanuzanus MeXnpeIMeTHBIX CBS3€H P U3YUYSCHUN XUMHUH B 8
KJIacCe OCYIIECTBIISETCS Yepe3 UCTIOIh30BAHUE KaK OOIINUX €CTECTBEHHO-
HAYYHBIX TIOHSTHH, TaK ¥ TIOHSATHM, SBIISFOIIMXCS CUCTEMHBIMH JIJIST
OTJEBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TIOHSITHS: HAyYHBIN (DaKT, TUTIOTE3a,
TEOPHsI, 3aKOH, aHAJIN3, CHHTE3, KiIacCU(UKaIs, IEPHOANIHOCTb,
HAOJTI0ZICHUE, SKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPECHHUE, MOJICTTb,
SIBIICHHUE.

®dwusnka: Marepusi, aToM, ICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH/I,
W30TOIIbI, PATUOAKTUBHOCTb, MOJICKYJIa, DIICKTPUUECKUH 3apsij,
BEIIECTBO, TeNI0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
buznYecKue BETUINHBI, CAMHAIIBI U3MEPEHHUS, KOCMOC, TUITAHETHI, 3BE3/IHI,
Connue.

buonorus: dorocunres, Apixanue, buocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE OPOJIBI,
MOJIE3HBIC NCKOTIaeMbI€, TOTUTUBO, BOJTHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYeCKasi peakuus

[lepnonnuecknii 3akoH. llepuonnueckas cucrema XMMUYECKUX
anemeHToB . 1. MenaeneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B
WU3MEHEHNH CBOMCTB XMMUYECKUX JJIEMEHTOB IEPBBIX TPEX NEPUOJIOB,
KaJINsl, KanbUUs U UX COEAUHEHNN B COOTBETCTBUH C ITOJIOKEHUEM
anemMeHTOB B [leprogndeckoi cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMAYECKOM CBSI3U. THUIIBI
KPUCTAUINYECKUX PEMIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUNA
KPUCTAJUINYECKOW PEIIETKU U BUJIA XUMUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB.
XHWMHUYECKUE CBOMCTBA BEUIECTB, OTHOCAIINXCS K PAa3IMYHBIM KJIaccaM
HEOPraHMYECKUX COCAUHEHHM, TEHETUYECKas CBSI3b HEOPTaHUYECKUX
BEILECTB.

Knaccudukanus XuMHUYECKUX peakuui 0 pa3InYHbIM IIPU3HAKAM
(MO YKCIly ¥ COCTaBy y4aCTBYIOLIUX B PEAKI[MU BELIECTB, MO TEINIOBOMY
3¢ dekTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMUYECKUX PJIEMEHTOB,
0 00OpaTUMOCTH, IO YYACTHIO KaTaau3aTopa). JK30- U S3HI0TEPMHUECKUE
peaKurn, TEPMOXUMHUYECKHE YPABHEHUSI.

[Tonsitue o ckopoctTu xumMudeckout peakiuu. [lousarue 06
0o0paTHMBbIX U HEOOpPaTUMbIX XUMHUYECKUX peakiusax. [lonsatue o
TOMOT'€HHBIX U FeTEpOreHHbIX peakuusax. [lonstue o karanusze. [lonstue
0 XUMHYECKOM paBHOBeCHH. DaKTOPHI, BIUSAIOIIME HA CKOPOCTh
XUMHYECKOW PEAKIUHU U MOJOKEHNE XUMUUECKOTO PABHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUH, dTIEKTPOHHBIN
OaJlaHC OKUCIUTENBHO-BOCCTAHOBUTENBHOM peakiuuu. CocTaBieHue
YPaBHEHHMM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIAN C
UCIIOJIb30BAHMEM METO/IA AIEKTPOHHOI0O OalaHca.

Teopust AIEKTPOAUTAYECKON AUCCOUMALAN. DIEKTPOIUTHI U
HEAEKTPOJINTHI. KaTnoHbl, aHMOHBI. MeXaHn3M AUCCOLUMALMN BEIIECTB C
Pa3IMYHBIMUA BUJAMU XUMHAYECKOU CBSA3U. CTENEHb TUCCOLMALUN.
CunpHble U c1a0ble AIEKTPOJIHUTHI.

Peakuuu noHHOrO 0OMeHa. YCIIOBHSI MPOTEKaHUsI PeaKLUii HOHHOTO
0o0OMeHa, MOJIHbIE U COKPALIEHHBIE HOHHBIE YPABHEHHUS PEAKLIMA.



CBolicTBa KHCIIOT, OCHOBaHUM U COJIEH B CBETE MPEACTABICHUN 00
ANIEKTPONMTHYECKON Aucconnanuu. KauecTBeHHbIE peakliy Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHWYEeCKHUX BEUIECTB — METAJJIOB U HEMETAJUIOB (rpadura u
anmasa), CJIIOKHBIX BEIIECTB (XJIOpUJIa HATpus), UCCIIEIOBAaHUE
3aBUCUMOCTH CKOPOCTH XMUMHUUYECKON pEaKUu OT BO3JIEHCTBHUS
paznuYHbIX (PAKTOPOB, UCCIIEAOBAHUE AIEKTPOIPOBOJHOCTH PaCTBOPOB
BELIECTB, ITpoliecca AUCCOLUALUN KUCIIOT, IEJI04Yeil U coneil (BO3MOXKHO
UCIIOJIb30BAHHUE BUJ/IE0 MATEPUAJIOB), IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX MTPU3HAKU MPOTEKAHUS PEAKIIM HOHHOTO OOMEeHa
(oOpa3oBaHue ocajka, BbIJICICHUE ra3a, 00pa30BaHKE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakuu pa3iokeH!s, COEIUHEHUS ), pacllO3HABAHKE
HEOPraHUYECKUX BEUIECTB C MOMOILIBIO KAYECTBEHHBIX PEAKIMil HA HOHBI,
pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl M MX COeIMHEHUS

OO6mras xapakTepucTrka rajioreHoB. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKkTepHble cTeneHn okuciaeHus. CTpoeHue u Gpunyeckue
CBOICTBA MPOCTHIX BEUIECTB — FAJIOTCHOB. XUMUYECKHUE CBOMCTBA HA
npuMepe xJiopa (B3auMOICHCTBUE C METAJNIAaMU, HEMETaJUIaMH,
niesioyamu). XiaopoBoaopos. CossiHast KUCIIOTa, XMMUYECKUE CBOMCTBA,
MOJIy4YeHUE, TpUMEHEHHE. J[eCcTBUE XJI0pa U XJIOPOBOAOPOA Ha
OpraHu3M yesoBeka. BaxxHeillme XJ10puabl 1 UX HAX0XKACHHE B IPUPO/IE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoOOeHHOCTH
CTPOEHHMSI AaTOMOB, XapaKTEpHbIE CTENEHU OKUcIIeHUus. CTpoeHue u
(u3nuecKue CBOMCTBA MPOCTHIX BEILIECTB — KMCIOPOAA U CEPHI.
AnnorpornHbsie MOAU(DUKAIIMN KUCIOPO/ia U Cepbl. XMMUYECKUE CBOMCTBA
cepbl. CepoBo10pO1, CTPOEHUE, PUZNUECKUE U XUMUYECKHE CBOMCTBA.
Oxcuipl cepbl Kak MPeACTaBUTENHN KUCIOTHBIX OKCUA0B. CepHast
KHCJIOTa, (PU3NUYECKUE U XUMHUUYECKHE CBOMCTRA (00II1e Kak
MpEACTaBUTEIIS KJacca KUCIIOT U crieliupruyeckue). XuMHUUEeCKUe
peakIuu, JexKallle B OCHOBE MPOMBIIUIEHHOTO clI0c00a MoJIyYeHUs
CepHOM KUCIOTHI. [IpuMenenne cepaor KucioThbl. Coau CEpHOU KUCIIOTHI,
KaueCTBEHHAas peakuus Ha cyiab(par-uoH. Haxoxnenue cepol u e
COEIMHEHU B MpUpoje. XUMMUUYECKOE 3arps3HEHUE OKPYKarOUIEH Cpe/ibl
COEIMHEHUSIMU CEPbI (KUCIOTHBIE T0XK/IH, 3arPsI3HEHUE BO3/lyXa U
BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAILICHHUS.

O6mas xapakrepucTika 31eMeHToB VA-rpymmbl. OcoOOeHHOCTH
CTPOEHHMSI ATOMOB, XapaKTEPHbIE CTENIEHN OKUCIECHUS. A30T,
pacnpocTpaHeHUe B MPUPOAE, PU3NYECKUE U XUMUYECKUE CBOMCTBA.
Kpyrosoport azora B mpupoje. AMMHaK, ero Gu3nyeckue U XuMUIeCKUe
CBOICTBA, NOJdy4YeHue U npuMeHeHue. Coiu aMMOHUS, UX PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha HOHbI
aMMOHUS. A30THasi KUCII0Ta, €€ NoJyYeHHe, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (00IIME KaK MPeACTaBUTENs Kilacca KUCIIOT U crienupuyeckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX
yaoOpeHuil. XMMU4eCcKoe 3arps3HEHUE OKPYKarolleil cpe/ibl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE JOKIH, 3arps3HEHUE BO3AYXa, [I0UBBI
u BoioéMoB). Docdop, amnorponnsie Monudukanuu dpocdopa,



busznyeckue u xumuueckue cporicrea. Oxcun pocdopa (V) u pochopHas
KHCIIOTa, (PU3NYECKHE U XUMUYECKHE CBOMCTBA, MTOJIyYCHHE.
Hcnonb3oBanue GpochaToB B Kau€CTBE MUHEPAIbHBIX YIOOPEHUH.

O6mas xapakrepuctrka 31eMeHToB [VA-rpynmnbsl. Oco0eHHOCTH
CTPOEHHSI ATOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. YIIIEpOJ,
aJUIOTPOIHbIE MOAU(UKALIMH, PACIPOCTPAHEHUE B IPUPOAE, PU3NUYECKHE
U XUMU4eckue cBorictBa. AjncopOuus. KpyroBopot yriiepona B mpupose.
Oxkcupl yrepoja, ux pu3nueckue U XUMUYECKUe CBOMCTBA, IeHCTBUE
Ha >KMBBIE OPraHU3MBbl, TOJIyYEHHE U IPUMEHEHHE. DKOJIOTHYECKUE
npoOeMbl, CBsI3aHHbIE ¢ okcuaoM yreposa (IV), runoresa rmobanbHOTO
NOTEIUICHUs KJIMMaTa, TapHUKOBBIM 3P (EKT. YroapHash KUCI0Ta U €€
COJIU, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA, MOJIyYEHUE U
npuMmeHeHue. KauecTBeHHas peakuusi Ha KapOOHAaT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBbITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

ITepBoHayanbHbIEC MOHATUSA 00 OPraHUYECKUX BEILIECTBAX KAK O
COEIMHEHHUSIX yIiiepoia (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHO,
JIMLEPHH, YKCYCHAst KucaoTa). [IpupoiHbie ICTOYHHUKY YTIIEBOAOPOOB
(yronb, mpupoHbIi Ta3, HE(PTH), MPOAYKTHI UX NIepepadbOTKu (OCH3UH), UX
pOJIb B OBITY ¥ MPOMBILIIIEHHOCTH. [IoHATHE 0 OMONTOrHYEeCKH BasKHBIX
BELIECTBAX: )KUPaX, OEJKax, yIJIEBOJIaX — U UX POJIA B KU3HU YEIIOBEKA.
MarepuanbHO€ €AMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX
COEIMHEHU.

KpeMHuuii, ero ¢pusznueckne 1 XMMUYECKUE CBOMCTBA, IIOJYyUYEHUE U
npumeHeHue. CoefMHeHUs] KpeMHus B ipupoze. OOume npeacTaBieHus
00 okcune kpemuus (IV) u kpemaueBoi kucnore. CHIMKAThI, UX
UCIIOJIb30BAHKE B OBITY, B TPOMBIIUIEHHOCTH. BaxkHelmme
CTPOUTEIIbHBIE MaTEpHAIbl: KEPAMHUKA, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipodaembl 0€301acHOro UCIOIB30BAHUS CTPOUTEIBHBIX
MaTepuagoB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4YeHue 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTBI, IPOBEJEHUE KAU€CTBEHHBIX PEaKLU Ha XJIOPUI-UOHBI U
HaAOJI0ICHUE MPU3HAKOB MX MTPOTEKAHMS, ONBITHI, OTPAXKAIOLIUE
(du3nyuecKkue 1 XMMHYECKUE CBOICTBA TAJIOTEHOB U UX COECIUHEHUN
(BO3MOYXHO HMCIOJIb30BAHUE BUIEOMATEPUATIOB), 03HAKOMIICHHE C
oOpa3uaMu XJI0pUA0B (rajJoreHUA0B), 03HAKOMJIEHHE ¢ 00pa3liaMu cepbl
U €€ COeIMHEHUSAMH (BO3MOXXHO MCIIOJIb30BAHUE BUAEOMATEPHAIIOB),
HaOJIo/IeHKEe mpoliecca 00yIIIMBaHUS caxapa Moj IeUCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOThI, U3yYEHNE XUMUYECKUX CBOMCTB
pa30aBICHHON CEPHOU KUCIOTHI, MPOBEJACHNE KAaUECTBEHHON Peakiuy Ha
Cylb(aT-uOH U HAOII0CHNE MTPU3HAKA €€ MPOTEKaHUsl, 03HAKOMJICHUE C
(¢u3nYecKuMU CBOMCTBaMH a30Ta, pochopa U UX COeTMHEHUI (BO3ZMOKHO
UCIIOJIb30BAHKUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX U POCHOPHBIX
yaoOpeHuii, moaydeHue, coOupanue, pacrno3HaBaHUe U U3y4eHUE CBOMCTB
aMMUaKa, MpoBEICHNE KaYECTBEHHbBIX PEaKIMil HAa HOH aMMOHUS U
¢docdar-uoH U n3ydeHue NpPU3HAKOB X MPOTEKAHMSI, B3AUMOJICHCTBHE
KOHILICHTPUPOBAHHOM a30THOM KUCIIOTHI C MENIbIO (BO3MOXHO
UCIOJIb30BAHHUE BUIEOMATEPUAIIOB), U3yUEHUE MOJIENEH
KPUCTAUTMYECKUX PEMIETOK anmasa, rpadura, QyiepeHa, 03HAaKOMJIICHHUE
C IPOLIECCOM aICOPOLIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM



yIIEM U yCTPOMCTBOM MPOTUBOrasa, MoiaydyeHue, coOupaHue,
pacno3HaBaHHUE U U3YUYECHHUE CBOMCTB YIIIEKUCIIOTO ras3a, MIpOBEICHUE
Ka4€CTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIUKAT-UOHBI U U3yUYCHUE
MIPU3HAKOB UX MPOTEKAHUS, 03HAKOMJIEHUE C MPOIYKIIUEH CUITUKATHON
MPOMBIIIJIEHHOCTH, PEIICHUE IKCTIEPUMEHTANILHBIX 3a]1a4 110 TEME
«Baxnenme HeMeTauibl U UX COCAUHEHUS».

MeTtaibl 1 X COeTMHEHUS

OO0m1as xapakTepucTUKa XUMUYECKUX 2JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUHM MX MO0XKeHus B [lepuonnueckoi cucTeMe XuMUYECKUX
anemeHToB 1. 1. MenaeneeBa u ctpoenust aroMoB. CTpOEHUE METAILIOB.
Merannuyeckas CBsI3b U METAIUIMYECKAs] KPUCTAIUIMYECKAs PEIIETKA.
DIIEKTPOXUMHUYECKHM Pl HAIPSHKEHUN MeTallioB. Ou3znueckue u
XUMUYECKHE CBOMCTBA MeTa/I0B. O0IIME CrIOCOOBI MOTYUYECHHS
MeTaJIoB. [loHATHE 0 KOPPO3UHU METAIIIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI
ux oT Kopposuu. CruiaBsl (CTajidb, UyT'yH, JIOPAITIOMUHUI, OpOH3a) U UX
MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[[lenounble MeTabl: onoxenue B [lepuonnueckon cucreme
xuMmudeckux aemeHnToB . M. MeneneeBa, CTpo€HUE UX aTOMOB,
HaxoXjAeHue B npupojie. Pusndeckue u XMMUYECKUEe CBOMCTBA (HA
npuMepe HaTpus U Kanusi). OKCUIbI U TUIPOKCUIBI HATPUS U KaJTUSI.
[IpruMeHeHne METOUYHBIX METAJIJIIOB U UX COCIMHEHU.

[[{enouHO3eMENbHBIC METAJIJIbI MATHUM M KaJbIIUM: OJ0KECHUE B
[Iepnonnueckoii cucteMe xuMnuueckux emeHToB /1. 1. Menneneesa,
CTPOEHUE UX aTOMOB, HaxoXJeHue B npupojae. dusnueckue u
XMMHUYECKUE CBOMCTBA MarHus M KaJibliud. BaxkHenme coeinHEHNs
KaJIbLUs (OKCU, TUJIPOKCHU]I, coin). JKECTKOCTH BOJIBI M CLIOCOOBI €€
yCTpaHEHHUSI.

AI'OMUHUN: TTOJ0)KeHHE B [leprnonnueckon cucteme XuMUYECKUX
anemeHToB /I. 1. MeHneneeBa, CTpoeHUE aTroMa, HAXO0KICHUE B IPUPO/IE.
du3znuecKue U XUMUYECKHE CBOMCTBA alltOMUHUS. AMBOTEPHBIC
CBOMCTBA OKCHUJA U TUJIPOKCH/IA aTFOMUHUSI.

Keneso: nonoxenue B [leprnoanueckoi cUCTEME XUMUYECKUAX
anemeHToB /I. 1. MeHzeneeBa, CTpo€HUE aToMa, HAXO0KICHUE B IPUPO/IE.
OU3NYECKUE U XUMUYECKUE CBOMCTBA keme3a. OKCUIbI, TUAPOKCHUIBI U
counu >kene3a (I1) u xxenesa (I11), ux coctaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckuit IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3llaMy METAJIJIOB U CIUIaBOB, UX (PU3UYECKUMU
CBOMCTBaMU, U3yUEHUE PE3YJIBTATOB KOPPO3UH METAIOB (BO3MOXKHO
UCII0JIb30BaHKUE BUIEOMATEPUAIIOB), 0COOCHHOCTEN B3aUMOJICHCTBUS
OKCHJIa KaJIbIIUSI U HATPUS C BOAOU (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMAaTEPHUAJIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, ITpoIecca
TOpEeHUsI JKeJie3a B KUCIOopo/ie (BO3MOXKHO UCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIUil Ha
WOHBI: MarHus, KaJblus, aJIOMUHUS, ITMHKa, xene3a (I1) u xenesza (III),
menu (11), HaGnroieHre U onrcaHue MpoIeCcCOB OKPAIIMBAHUS IJIAMEHU
MOHAMU HATPUS, KaJIHs U KaJblKs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB TMAPOKCH 1A
ATIOMUHUS Y TUAPOKCHUIA [IMHKA, PEIICHUE IKCIIEPUMEHTABHBIX 3a]1a4
1o Teme «BaxkHeuIe MeTaaibl U UX COSAUHEHUS.

XHMHUS M OKpPY’KaIOLIasi cpeaa



BemiecTBa u Mmarepuanbl B IOBCEHEBHOM KU3HU YEIIOBEKA.
be3onacHoe HCnonb30BaHUE BEUIECTB U XUMUYECKHUX PEaKUUi B OBITY.
[TepBast moMoOLIs IPH XUMUYECKUX OKOTAaX U OTPABICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKPY Kalollel cpenibl (MpeaenbHas
JoIycTUMas KOHIeHTpatus BemiecTs, aainee — [1JIK). Ponb xumuu B
PELIEHUH SKOJIOTHYECKUX TPOOIIEM.

Xumuueckuit IKcnepumenm:

u3y4eHue 00pa3ioB MarepuanoB (CTEKIIO, CIIJIaBbl METAJLIOB,
NOJIMMEPHBIE MAaTEPHUAIIbI).

Mescnpeomemnunle ceasu

Peanuzauus mexxnpeaMeTHbIX CBA3€H NpHU U3yYEHUU XUMHH B 9
KJIACCE OCYILECTBIIECTCS YEPE3 UCIIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSTHH, TaK U MOHATHUM, ABJISIOIIMXCS CUCTEMHBIMH JIJIs1
OTJENbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE OHTHS: HAyYHbIN (DaKT, TUIIOTE3a,
3aKOH, TEOPHSl, aHAJIU3, CHHTE3, KJIacCU(UKALMs, IEPUOIUYHOCTD,
HaAOJI0ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAHKE, U3MEPEHHE, MOJIETb,
SBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOJIOTHSI, MaTEPUAIIBI.

®dusuka: Marepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOIIbI, pAIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUH 3apsi,
IPOBOJHMKH, OTYTPOBOIHUKH, TUAIEKTPUKH, (POTORIEMEHT, BELIECTBO,
Ten0, 00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, pacTBop,
PacTBOPUMOCTb, KPUCTAIIIMYECKAs PEIIETKA, CIUIABbI, (PU3MUECKUE
BEJIMYMHBI, €IMHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE361, COJHIIC.

buonorus: dorocunres, Apixanue, buocdepa, sxkocucTema,
MUHEpaJbHbIE YIOOPEHUS, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI,
NUTaTEJIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TOPO/BHI,
N0JIE3HBIE NCKOMIAEMBbIE, TOTIUBO, BOJIHBIE PECYPCHI.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDbI
11O XUMHHU HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA3OBAHMUSA

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS POTPAMMbl OCHOBHOTO OOILIETO
00pa3oBaHus JOCTUTAOTCS B X0/1€ 00yUYEeHHS] XUMHUH B €IMHCTBE Y4eOHON
Y BOCIIUTATENIbHON JESATENBHOCTH B COOTBETCTBUHU C TPAJAULIMOHHBIMU
POCCUICKUMHM COLMOKYJIBTYPHBIMU U Ty XOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMU, IPUHITHIMU B O0ILIECTBE MPAaBUIIAMH U HOPMAMHU
MOBEICHUSI M CIIOCOOCTBYIOT MPOILIECCaM CaMOIO3HAHU S, CAMOPa3BUTHSI U
coluaau3aluu 00yJarouuxcsl.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT FTOTOBHOCTH 00YYaIOIIUXCS
PYKOBOJICTBOBAThCS CUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPUEHTAUN U
pacUIMpEeHHE ONbITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMoTHYeCKOro BOCIIMTAHUS

LHEHHOCTHOTO OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY,
UCTOPUYECKOMY U HAyYHOMY HACJIEUIO, TOHUMAaHUS 3HAYCHUS
XUMUYECKOU HAYKHU B )KU3HU COBPEMEHHOT'O OOIIECTBA, CHOCOOHOCTH
BJIAJIETh JOCTOBEPHOU MH(pOpMaIuel 0 IEPEIOBBIX JOCTUKEHUSIX U



OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XUMUU, 3aUHTEPECOBAHHOCTHU B
Hay4YHbIX 3HaHUAX 00 yCTpPOKCTBE MHpa U OOLIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

IPEJICTAaBIECHUS O COLUUAIBHBIX HOPMAaX U IpaBUiIax
MEXJIUYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHOMN
KOMIIETEHTHOCTHU B OOILIECTBEHHO IMOJIE3HOM, YUEOHOUCCIIEA0BATENBCKOM,
TBOPYECKOH U IPYTUX BUAAX AEATEIBHOCTH, TOTOBHOCTH K
Pa3HOO0Opa3HON COBMECTHOM AESITENIBHOCTH MPHU BBINOJIHEHUHU YUEOHBIX,
MO3HABATEJIbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB,
CO3/1aHUM YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3AMMOIIOHUMAHHUIO U
B3aMMOIIOMOIIIM B IIPOIIECCE ATOM yUeOHOMU NeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI MMOCIEACTBUI
MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHYECKHE MPEACTABICHHS O BEIIECTBE U XUMUYECKOU
pEeaKI1K, COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
COCTABJISIIOLLME OCHOBY AJI [IOHUMAHUS CYIIIHOCTU HAYYHOU KapTHUHBI
MUpa, MpeACTaBICHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
IPUPOJIbI, B3aUMOCBSI34X YEJIOBEKA C IPUPOAHON CPEOH, O POJIU XUMHHU
B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABIICHHBIC HA MOJYYEHUE HOBBIX
3HAHUU MO XUMUU, HEOOXOAUMBIE JJI OObSICHEHUSI HAOII0JaeMbIX
IPOLIECCOB U ABJIEHUM, TO3HABATEIBHOM, MH()OPMAIITMIOHHON U
YUTATENIbCKON KYJIbTYypbl, B TOM YUCJIE HABBIKOB CAMOCTOATEIbHOMN
paboThI ¢ y4EOHBIMU TEKCTAMHM, CIIPABOYHOM JINTEPATypPO, JOCTYITHBIMU
TEXHUYECKUMU CPeACTBAMHU UHGOPMAIMOHHBIX TEXHOJIOTUH;

UHTEpec K 00yUYEeHUIO U MO3HAHUI0, JTF0O03HATEILHOCTh, TOTOBHOCTD
U CIOCOOHOCTH K CaMO0OpPa30BaHMIO, IPOEKTHOM U UCCIIEI0BATEIbCKON
JEeATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAIlPaBI€HHOCTHU U YPOBHSI
00y4eHUs B lalibHEHIIEeM;

4) popMHUPOBaAHUSA KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
37I0pPOBbIO, YCTAHOBKH Ha 3/I0pOBbIM 00pa3 KU3HHU, OCO3HAHUE
MOCJIEACTBUN U HENPUSITUE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypPEHUsI), HEOOXOAUMOCTU COOJIIOJICHUS TIPABUI
0€30MacHOCTH MPU OOPAIICHUU C XUMUYECKUMU BEIIECTBAMHU B OBITY U
peagbHOM KU3HH;

5) Tpy10BOro BOCIIUTAHMSA:

MHTEPEC K MPAKTUYECKOMY U3yUYEeHHIO Ipodeccuil u Tpyaa
Pa3IMYHOTO POJa, YBAXKEHUE K TPYAY U pe3yibTraraM TPYA0BOH
NESATENBHOCTH, B TOM YHCJI€ HA OCHOBE MPUMEHEHHUSI PEAMETHBIX 3HAHUM
10 XMMHUU, OCO3HAHHBIA BHIOOP MHAUBUIYATLHON TPACKTOPUU
IPOAOCDKEHHS 00pa30BaHUsl C YUETOM JUYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHeuHou npoecCUOHABHOM JIEITEIbHOCTH U Pa3BUTHUSI HEOOXOUMBIX
YMEHUI, TOTOBHOCTh aJaliTUPOBATHCS B MPO(PECCUOHAIBHON CPENIE;

6) 3K0JI0rM4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIECO00pa3HOE OTHOILLIEHUE K MPUPOJE KaK
MCTOYHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAaHUS, TOHUMAaHHUE
LHEHHOCTH 370pOBOr0 U 0€301acHOro 00pas3a >KM3HU, OTBETCTBEHHOE



OTHOULIEHUE K COOCTBEHHOMY (PM3HUYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHUE LIEHHOCTH COOJIIOIEHUS ITpaBuil 0€30MMaCHOT0 OBEACHHUS PU
paboTe ¢ BEeUIECTBaMU, a TAK)KE B CUTYALMSIX, YTPOKAIOIIKX 340POBBIO U
JKM3HU JTIOJICH;

CIOCOOHOCTH MPUMEHSThH 3HAHHUS, ITOTyYaEMbI€ PU U3YUECHHUH
XUMUH, IS PELIECHUS 3a/1a4, CBA3aHHBIX C OKPYKAOIIEH IPUPOAHON
CpEnou, JUIsl NOBBIIEHUS YPOBHS SKOJIOTMYECKON KYJIBTYpPbI, OCO3HAHMS
100aJIbHOTO XapaKkTepa 3KOJIOrMYECKUX NpoOJeM U MyTel UX pelIeHus
IIOCPEACTBOM METOJIOB XMMHH, KOJIOTUYECKOTO MBILIEHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B [TO3HABATEIbHOMN, KOMMYHUKAaTUBHOU U
COLIMAJIbHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTanpeaMeTHBIX Pe3yabTaToOB BbIACISIOT 3HAYMMBIE /15
dbopMUpOBaHUS MUPOBO33PEHUSI OOIIIEHAYYHbIE TOHATHUSI (3aKOH, TEOpUSI,
IPUHLIMI, TUIIOTE3a, (AKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U APYTOE.),
KOTOPBIE UCIIOJIB3YIOTCSA B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX MPEAMETAX U
MO3BOJISIIOT HA OCHOBE 3HAHUU U3 ATUX MPEAMETOB (POPMUPOBATH
IIPEACTABIEHUE O UETOCTHOM HAyYHON KapTUHE MHUPA, U YHUBEPCAIbHBIE
y4eOHbIe 1eCcTBUS (MI03HABATENbHbIE, KOMMYHUKAaTUBHBIE,
PEryJIATUBHBIE), KOTOPbIE 00eCeYnBaIOT (HOPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSTENIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHON
NEeSATENbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUS

Bba3oBble 1ornyeckne qeMcTBus:

YMEHUS UCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBILUIEHUS IPH
OCBOEHUU 3HAHUM: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUN (BBLACIATD
UX XapaKTEpHbIEC MPU3HAKH, YCTAHABIUBATh B3AUMOCBS3b C IPYTUMHU
HOHSTHUSMU), UCTIOIb30BaTh MOHSTHS 1711 OOBSICHEHUS OT/IEIbHBIX (DAKTOB
U SIBJICHUH, BBIOMpATh OCHOBAHUS U KPUTEPUU AJI KiIacCUPUKaALUU
XUMHUYECKHUX BEUIECTB U XUMUYECKUX PEaKUUi, yCTAaHABINBATD
IPUYUHHO-CIIEICTBEHHBIE CBS3H MEXKYy OObEKTaMU U3yUYEHHUsI, CTPOUTD
JIOTUYECKHE PacCyKJeHUs (MHAYKTUBHBIE, I€AYKTHUBHBIE, [10 AaHAJIIOTHH),
JIeJIaTh BHIBOJ/IBI M 3aKJIFOUEHUS;

yYMEHHUE NPUMEHSTh B IPOLIECCE MO3HAHUS OHSTHS (IPEAMETHBIE U
MeTarnpeIMeTHbIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCTIOJB3YEMbIC
B XMMUH, IPE0OPa30BbIBATH LIMPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHBIE
IPE/ICTaBIEHUS — XUMHUYECKUH 3HAK (CUMBOJI JIEMEHTA), XUMHYECKas
(dbopMyJia ¥ ypaBHEHHE XMMUYECKON peaKMU — MPU PELIeHUH y4eOHO-
N03HABATENbHBIX 33/1a4, C YYETOM 3TUX MOEJIbHBIX MPEICTABICHUI
BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKH U3YYaeMbIX
00BEKTOB — XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKLIMA, BBISBISATh
o011Me 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
IPOTUBOPEYUS B U3yUAEMBIX MTPOLIECCaX U SABJICHUAX.

Ba3oBble ucciienoBarenbckme 1eiicTBUA:

YMEHHUE UCIOIb30BaTh NOCTABIEHHBIE BOIIPOCHI B KAYECTBE
MHCTPYMEHTA [TO3HAHHUSI, & TAK)KE B KAYECTBE OCHOBBI J1J1s1 (HOPMHUPOBAHUS
TUIOTE3BI 110 IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKJICHUN;

IpUOOPETEHHE ONBITA MO MJIAHUPOBAHUIO, OPTaHU3ALUU U
IPOBEJICHUIO YYEHUUECKUX IKCIEPUMEHTOB, YMEHUE HAOIIOAATH 3a
XOJIOM TIpOoLecCa, CAaMOCTOSITENIBHO MTPOTHO3UPOBATh €T0 PE3YJIbTAT,



dbopmynupoBaTh 0000IIEHHS U BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOTO
OMbITa, UCCIIEIOBAHUS, COCTABIATh OTYET O MPOJEIaHHON padoTe.

Pabora ¢ undgopmanuei:

yMEHHUE BbIOUpaTh, AHAIU3UPOBATh U UHTEPIIPETUPOBATH
MH(OPMALIMIO PA3IMYHBIX BUIOB U (DOPM MPEACTABICHMUS, TOTYYAEMYIO
U3 Pa3HbIX HCTOYHUKOB (HAyYHO-MOMYJISIPHASI JIMTEpaTypa XUMUYECKOTO
COJIEpKaHMsl, CIIPABOYHbIE TOCOOUs, pecypchl IHTepHeTa), KpUTUUECKU
OLICHUBATh MPOTHUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHHUE NPUMEHSTh PAa3JIMYHbIE METO/BI U 3aIIPOCHI IIPU MTOUCKE U
ot0ope nH(pOpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS
BBINIOJIHEHUSI YU€OHBIX U MMO3HABATEIBHBIX 33/1a4 ONPEIeIEHHOTO THIIA,
pUOOPETEHHE OIbITa B 001aCTH MCMOIb30BaHUS MH(DOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, OBIa/ICHUE KYJIbTYpOH aKTUBHOTO
MCIIOJIb30BAHMSI PA3JIMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITENBHO
BBIOMpPATh ONTHUMAJIbHYIO (POpMY MpeACTaBICHHUS HHPOPMaLUU U
WUTIOCTPUPOBATh pelIaeMble 3314l HECIOKHBIMHU CXEMaMH,
quarpaMMaMu, IpyrumMu GopMaMu rpa@uky U uX KOMOMHAIUSMU;

YMEHHUE UCIOJIb30BaTh U aHAIM3UPOBATH B MPOIEcce yueOHOM U
UCCJIe/I0OBATENIbCKOM JAESTENIbHOCTH NH(DPOPMAIUIO O BIUSIHUU
IPOMBIIIEHHOCTH, CEJILCKOIO X03SMCTBA M TPAHCIIOPTA HAa COCTOSIHHE
OKPY’KaroIIeN TPUPOJHOMN CPEIBI.

KoMMyHMKAaTHBHBIC YHUBEPCaIbHbIe Y4eOHblIe 1elCTBUA:

yYMEHHUS 33]]aBaTh BOMPOCHI (B XOJI€ iMaiora v (WJInh) JUCKYCCHH) 110
CYLLECTBY 00CYyKJaeMOil TeMbl, (HOPMYJIUPOBATh CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBITOJIHEHUS MPEIOKEHHON 3a/1a4H;

YMEHUS PEJICTABIATh MOJYYEHHbIE PE3YIbTAaThl IO3HABATEIbHON
NESATENBHOCTH B YCTHBIX U MMCbMEHHBIX TEKCTaX; JIeJaTh MPE3EHTALUIO
PE3yJbTaTOB BHIIOJIHEHHUS XUMUYECKOT0 3KCIIEpUMEHTa (JJa00paTopHOTro
OTIbITA, JTA0OPATOPHOU padOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MPOEKTA);

YMEHUS y4eOHOro COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NI03HABATEIbHOW U UCCIIEI0BATENBCKON AESTENBHOCTH MPU PEILICHUN
BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE y4€Ta OOLIUX UHTEPECOB U
comnacoBaHus MO3UIUHK (00Cy X AeHUS, 0OMEH MHEHUSIMU, «MO3TOBBIC
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JIEUCTBUIA, ONIPEICICHUE
KPUTEPHUEB MO OLIEHKE KAYECTBA BBIIIOJHEHHON padOThI U ApYyTHUE).

PeryasiTuBHbIC yHUBepcaibHbIe YUeOHbIe 1elCTBUA:

YMEHHUE CaMOCTOSATEIBHO ONPEAEIATh LEIU ACSTeIbHOCTH,
IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATH U ITPU HEOOXOAUMOCTH
KOPPEKTUPOBATH CBOIO JIEATEIBLHOCTh, BEIOUpaTh Hanboee 3(pPpeKkTuBHbIE
cnocoObl peleHus: y4eOHbIX U MMO3HABATEIbHBIX 33]1a4, CAMOCTOSITENIbHO
COCTaBIIATh WIM KOPPEKTUPOBATH MTPEAJIOKEHHBIN alTOPUTM JAEUCTBAN
IIPU BBIMOJHEHUH 33JaHUi C YYETOM MOJyYEeHHs] HOBBIX 3HAHUN 00
U3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKUUAX, OLIEHUBATh
COOTBETCTBHE MOIYUYEHHOT'O pe3yJibTaTa 3asBJICHHOM €1, YMEHUE
UCIOJIb30BATh U AaHAJIU3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU
3aJIaHUH.

INPEAMETHBIE PE3VYJIBTATbBI
B cocraBe npeaMeTHBIX pe3yIbTaToB 110 OCBOCHHIO 0053aTeIbHOIO
COJIEp>KaHMsI, YCTAHOBJIEHHOTO JAaHHOU (enepanbHOil paboueit



IPOrpaMMOM, BBIACIISIFOT: OCBOEHHBIE 00yYAIOIIMMUCS HAy4YHbIEC 3HAHMUS,
YMEHHS U COCOOBI IEUCTBUM, crienuuueckue 1t MpeAMETHOW 00JacTu
«XHUMHUS», BUJIBI IESITEIbHOCTHU IO MOJIYYEHUIO HOBOT'O 3HAHHUSI, €T0
MHTEPIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3JIMYHBIX
y4€OHBIX U HOBBIX CUTYaIIHSIX.

K koHIily 00y4eHus B 8 kiacce npeIMeTHbIC PE3yJIbTaThl Ha
0a30BOM ypOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Y O0YUAIOLIUXCS
YMEHUM:

pPacKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MMOHSATUNA: aTOM,
MOJIEKYJIa, XUMUYECKUN FIEMEHT, IPOCTOE BEILIECTBO, CJIOXKHOE
BELIECTBO, CMECH (OJHOPOIHASI U HEOAHOPOHAS ), BAJICHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBas J10JIs XUMUYECKOTO
AJIEMEHTA B COEIMHEHUH, MOJIIPHBIM 00bEM, OKCUJ, KUCIIOTA,
OCHOBAHHE, COJIb, AEKTPOOTPULIATEIBLHOCTD, CTEIICHb
OKHCJICHUSI, XUMUYECKasl peakuus, KjJaccu(uKaius peaKuui:
pEaKLMK COCAMHEHUS, PEAKIIUU PA3IOKEHUS, peaKIUU
3aMEILEeHUs], PEaKIIMK OOMEHA, 3K30- U SHJ0TEPMUYECKHE
peakiuu, TerIoBoi 3pdEeKT peakiuu, siApO aToMa, FIMEKTPOHHBIN
CJIOM aToMa, aTOMHasi OpOUTab, paguyC aToMa, XMMUYECKas
CB$I3b, MOJISIPHASI U HETIOJSIPHASI KOBAJIEHTHAs CBA3b, HOHHAS
CBs3b, HOH, KATUOH, aHWOH, PacTBOP, MAcCOBas J10JIs BEILIECTBA
(IpolieHTHAas! KOHIIEHTpAallKsl) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUI
Y IPUMEHSTH 3TU MOHATHS IPY OIMCAHUU BEUIECTB U UX
IIPEBPALLCHU;

MCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS
(GbopMyJ1 BEIECTB U YPABHEHUN XUMHUYECKUX PEaKIUi;
OIPEAEIISITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX
COEJIMHEHUSIX, CTENIEHb OKUCJIEHUS JIEMEHTOB B OMHAPHBIX
COEJIMHEHUSX, TPUHAIJIEKHOCTh BEMIECTB K ONPEICIEHHOMY
KJIACCy COE€UMHEHUH 10 popmysam, BUJ XUMUYECKOHN CBS3H
(KOBaJIeHTHAsl MU MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSX;
packpsiBath cMmbich lepuoanueckoro 3akona JI. 1. Menneneena:
JEMOHCTPHUPOBATh MOHUMAHKE NTEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJOKEHHS B
[lepronnueckoil cucTeMe, 3aKOHOB COXPaHEHHUs MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHs], 3aKOHA
ABorazapo;

OINMCHIBATH U XapaKTEPU30BaTh TAOJUUYHYIO (OpMy
[leprnoguueckoil CUCTEMbI XMMUUECKUX 3JIEMEHTOB: Pa3IMuaTh
MOHATHS «IJIaBHAs noArpynna (A-rpymnmna)» u «nodoyHas
noarpynna (b-rpynna)y», mansie u 00ibIIME TIEPUOJIBI,
COOTHOCUTH 0O003HAYEHHMSI, KOTOPbIE UMEIOTCS B TaOJIULIE
«Ilepnognueckas cucrema XUMUYECKUX 31eMeHTOB /[, .
MenzeneeBa» ¢ YMUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHMUYECKUX AJIEMEHTOB (COCTaB M 3apsi siapa, ooliee
YHCJIO JIEKTPOHOB M PACIpeeNIEHUE UX 10 IEKTPOHHBIM
CJI0SIM);



KJIaCCU(DUIIMPOBATH XUMHYECKUE AIIEMEHTHI, HEOPIrAHUYECKUE
BELIECTBA, XUMUYECKUE PEAKLIUH (IO YUCITY U COCTaBYy
YYaCTBYIOIIMX B PEaKUUU BEIIECTB, M0 TEIIOBOMY 3D PEKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAsl OITUCAHUE
PUMEPAMH MOJIEKYJISPHBIX YPaBHEHUIN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUN;

MIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH MPOTEKAHUSA XUMUYECKHUX
MPEBPAILICHUI B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl
BELIECTB, MACCOBYIO JIOJII0 XMMHUYECKOIO AJIEMEHTa 110 (hopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH
pacu€Thl 0 YPABHEHUIO XUMUYECKON peaKInu;

IPUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEIBHOU €ATEIbHOCTH
— aHaJlu3 ¥ CUHTE3, CpaBHEHUE, 0000I1IIeHHE, CHCTEMATU3AIIHIO,
KJIaCCU(DHUKAIUIO, BBISIBJIEHUE IPUUMHHO-CIIEJICTBEHHBIX CBSI3EH —
JUISI U3yYEHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIH,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAONIIO/IEHUE,
U3MEpEHNe, MOJIEIMPOBAHUE, SKCIIEPUMEHT (pealibHbII U
MBICJICHHBIN);

CJIE€A0BATh MPABUJIAM MOJb30BAHUS XUMUYECKOW MOCYA0N 1
1ab0paTOpHBIM 00OPYIOBAHHUEM, a TAKXKE MpaBUIaM OOpaIlieHus
C BEIIECTBAMHU B COOTBETCTBUU C UHCTPYKLIHUSIMH 1O
BBINIOJIHEHUIO JTA0OPATOPHBIX XMMUYECKUX OMBITOB IO

MOy YCHUIO H COONPAHHIO ra3000pa3HbIX BEIECTB (BOAOPOIA U
KHCIIOPOJ[a), TIPUTOTOBICHHUIO PACTBOPOB C OIPEACIEHHON
MacCOBOM J10JIei pacCTBOPEHHOIO BELIECTBA, IIIAHUPOBATh U
IPOBOAUTH XUMHUYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO
pPacTBOPOB LIEJNIOYEH U KUCIIOT C IOMOIIbIO UHANKATOPOB
(yrakmyc, heHondTanenH, METUIOPAHK U JPyrue).

K koHI1y 00yueHus B 9 Kiaacce npeIMETHbIE pe3yJbTaThl Ha
0a30BOM ypOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD y 00y4YarOIIUXCs
YMEHUM:

pPacKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHATHIA:
XUMHYECKUH IIEMEHT, aTOM, MOJIEKYJIA, NOH, KATUOH, aHUOH,
IIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
peakiysl, XMMUYeCcKasl CBSI3b, TEIJIOBOU 3(D(PEKT peakuuu, MoJb,
MOJIIPHBII 00bEM, PACTBOP, AIEKTPOJIHUTHI, HEAJEKTPOJIUTHI,
ANIEKTPOIUTHYECKAS AUCCOLUALINS, PEAKIIMK HOHHOTO OOMEHa,
KaTaJau3aTop, XMMHYECKOE paBHOBECHE, 0OpaTUMbIE U
HeoOpaTUMbIE PEAKIIMH, OKHCINUTEIbHO-BOCCTAHOBUTEIbHbIE
pEeaKuuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJIEHHUE, AJJIOTPONUS, aM(pOTEPHOCTh, XUMUYECKas
CBA3b (KOBaJICHTHAs, UOHHASI, METAJUIMYECKas ), KpUCTaUIMUeCKast
pELIETKA, KOPPO3Us METAIIIOB, CILUIABBI, CKOPOCTh XUMHUYECKOU
peakuuu, IpeaesbHo qonycrtuMas konueHrpanus [1IK
BEILIECTBA;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHSATUI
Y IPUMEHSTH 3TU MOHATHSI IPY OIUCAHUU BEUIECTB U UX
IIPEBPALLCHU;

MCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBICHUS
(GbopMyJ1 BEIECTB U YPABHEHUN XUMHUYECKUX PEaKIUi;
OIPEAEIISATh BAJICHTHOCTh U CTENIEHb OKUCIECHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOIO COCTaBA,
MPUHAJIEKHOCTh BEUIECTB K OIPENEIEHHOMY Kilaccy
COEJIMHEHUM 110 opMyJiaM, BUJ XUMUYECKOW CBA3U
(KoBaJIeHTHAs, MOHHAs!, METAJUIMYECKAsl) B HEOPTraHUYECKUX
COEJIMHEHUSIX, 3apsA]] MIOHA 110 XUMHYECKON (hopMylie, XapaKkTep
Cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCTUHEHUMN, TUIT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;
packpsiBath cMmbich [lepuoanueckoro 3akona J[. 1. Menaeneena
Y JIGMOHCTPUPOBATH €r0 MOHUMAHUE: ONMKCHIBATH U
XapaKTepu30BaTh TabMMuHyto popmy Ileprognueckoid cucteMbl
XUMHUYECKUX JIEMEHTOB: Pa3jINyaTh MOHATHUS «IJIaBHAS
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymnma)»,
MaJjible U OOJBIINE NEPUO/IBI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPBIE
MMEIOTCS B IEPUOAMYECKON TabIUIE, C YACTOBBIMU
XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHYECKUX 3JIEMEHTOB
(cocTaB u 3apsj sapa, 00IIee YUCIIO AEKTPOHOB U
pacripesieieHue uX Mo JIEKTPOHHBIM CJI0SIM), OOBSICHITH OOLIHE
3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3JIEMEHTOB U MX
COEJIMHEHUH B Mpeeiax MajiblX NEPUOIOB U IVIaBHBIX MOATPYIIIT
C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(DHUIIMPOBATH XUMHYECKUE AIIEMEHTHI, HEOPIrAHUYECKUE
BELIECTBA, XUMUYECKUE PEAKLIUH (IO YUCITY U COCTaBYy
YYaCTBYIOILIMX B PeaKlUU BELIECTB, 10 TEMIOBOMY (D (eKTy, 1o
WU3MEHEHMIO CTENIEHEN OKUCIICHHS] XUMHYECKUX PIIEMEHTOB);
XapaKTEepU30BaTh (OMUCHIBATh) 00IIKE U cieluUUeCKue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CJIOKHBIX BEILIECTB,
MOJTBEPKAasi ONMCAHUE PUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHHM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;
COCTaBJISITh YPABHEHHSI 3JIEKTPOJIUTUUECKON TUCCOIUALIUN
KHCJIOT, IIEJ0YEN U COJIEN, ITOIHBIE U COKPAILIEHHBIE YPABHEHUS
peaklMii HOHHOTO OOMEHa, YPaBHEHHUSI pEaKIIHil,
MOJTBEPKAAOIINX CYIIECTBOBAHUE T'€HETUUECKOUN CBSI3U MEKITY
BELIECTBAMHU PA3JIMYHBIX KJIACCOB;

pPacKphIBaTh CyIIHOCTh OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKILMii MOCPEACTBOM COCTABIEHUS AIEKTPOHHOTO OaaHca
ATUX PEAKLINN;

MIPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOEHHUS, BO3BMOKHOCTH MPOTEKAHUSI XUMUYECKUX
MPEBPAILICHUI B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl
BELIECTB, MACCOBYIO JIOJIK0 XMMHYECKOIO AJIEMEHTa 110 (hopmylie
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH
pacu€Thl O YPABHEHUIO XUMUYECKOM pEeaKInu;

coOJIIo/1aTh MPABUIIA MOJI30BAHUS XUMUYECKOU MOCYA0U U
1abopaTOpHBIM 00OPY/IOBAHKUEM, a TAKXKE MPaBUIIa OOpaIICHUS C



BEIECTBAMH B COOTBETCTBUHU C HHCTPYKITUSMU TIO BBITIOJTHCHHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB 110 TIOTYYCHUIO U
coOMpaHUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKUCIIOTO
rasa);

MIPOBOANTH PEAKITUH, TIOATBEPIKIAIOIINE KAYSCTBEHHBIN COCTaB
Pa3TUYHBIX BEMICCTB: PACIIO3HABAThH OMBITHBIM MYTEM XJIOPHU-,
OpomuI-, HoauI-, KapooHat-, hocdar-, cuimkar-, cyabdar-,
THJIPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI H3YYEHHBIX
METaJIIOB, MPUCYTCTBYIOIINE B BOJAHBIX pacTBOpax
HEOPTaHWYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAITUU MBICIUTEIHHOU JIEATSTLHOCTH
— aHaJlu3 ¥ CUHTE3, CpaBHEHUE, 0000IIEHHE, CUCTEMATU3AIIHIO,
BBISIBJICHUE TIPUYNHHO-CJICJICTBEHHBIX CBSI3EH — JIJIST U3yUYCHHUSI
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIUM, €CTECTBEHHO-
Hay4YHBIC METOJIbI TIO3HAHUS — HAOMIO/ICHNEe, U3MEPEHUE,
MOJIETTUPOBAHUE, FIKCIIEPUMEHT (PEaJIbHbINA U MBICIECHHBIN).



TEMATHUYECKOE IINTIAHUPOBAHUE

8 KUIIACC
duekTpoHHbIE (LM pPOBbIE)
HanmeHnoBaHue Konu4yecTBo yacos o0pa3oBare/ibHbIE Pecypcehl
JI:;')H pa3aesioB U TeM
NMporpamMmsl Beero KonTpouabHbie IpakTuyeckne
padoThI padoTsbI
Pasnen 1. [lepBoHavyaibHble XUMHYECKHE TIOHATHS
XuUMHUS — BaXKHas
L1 00J1aCTh €CTECTBO3HAHUS 5 ) bubaunoreka [IOK
U MIPaKTUYECKON https://m.edsoo.ru/7f41837¢
JIeATEIIbHOCTH YCIIOBEKA
12 BemtectBa 1 xuMmu4eckue 15 | bubanoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. Baxkneiinue npeacTaBuTe/ il HEOPraHU4eCKMX BellleCTB
)1 Bosnyx. Kucnopon. 6 bubmuoteka [OK
Ilonsatue 06 oxcumax https://m.edsoo.ru/7f41837¢
2 Bonopon. [Tonsitue o 2 1 bubnuoreka [IOK
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PacTBopsr. 5 1 1 bubaunoreka IIOK
[TonsiTve 06 OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI
bubmuoreka [IOK
2.4 HEOPraHUYECKUX 11 1 1

COeqUHEHUN

https://m.edsoo.ru/7f41837¢



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

Hroro no pazneny

30

Pasnea 3. Ilepuonuyeckuii 3akoH u Ilepuoauy
Xumnueckas ¢Bsi3zb. OKHCJIUTEILHO-BOCCTAHO

eckasi cucreMa XumMmu4eckux 3j1eMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.
BHUTEJIbHbIE PeaKIu

[Teproguueckuii 3ak0H U
[Iepnonnueckas cucrema

3.1 XHMHUYECKHX 3JIEMEHTOB 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
. . Menneneena.
CtpoeHue aToMa
Xumudeckas CBI3b.

19 OKucIuTenpHO- 2 bubanoreka [IOK
BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢c
peakimu

bubnuoreka [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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

9 KUIIACC

JuekTpoHHbIe (LM pOBbIE)

N HaumenoBanue KosmuecTBo yacos o0pa3oBarejibHbIE Pecypchl
o/ pa3aeioB U TeM
NporpamMmsl Beero KonTpouabHubie IIpakTHyeckne
padoTbI padoThbI
Pasnes 1. BemecTBo M1 XMMHYeCKHe peaKIuA
IToBTOpeHue u
L1 yoiyOsaeHue 3HaHUM 5 | bubmmoreka [IOK
OCHOBHBIX Pa3AEioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHoOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [IOK
. https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKIIHI
DIEKTPOTUTHYECKAS
13 JIACCOIIHAITHS. 2 | 1 bubaunoreka [IOK
XUMUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no pazneny 17
Pa3nea 2. Hemera/iibl M X cOeAMHEHUS
06
21| xomaccin evewon | 4 1 Brmonea LIOK
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['ajoresst
OO01mas xapakTepucTHUKa
2.2 XI/IMI/I‘IGCKEIX BHSMGHTOB 6 bubmmorexa [JOK

VIA-rpynnel. Cepa u e€

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

COCIUHCHUA

OO01as xapakTepucTUKa

)3 XUMHYECKHUX JIEMEHTOB 7 bubaunoreka [IOK
’ VA-rpynmsl. A30T, https://m.edsoo.ru/7f41a636
dhochop u ux coequHeHUs
OO6m1as XxapakTepuCTHKA
XUMHUYECKHUX JIIEMCHTOB Eus 1OK
nOIMOTEeKa
. - . 8
24 VA Fp}:HHH yraepon https://m.edsoo.ru/7f41a636
KpEMHUH U UX
COCJTMHCHHMSI
Hroro no pazneny 25
Paszngen 3. MeTaJlJIbI M HX COTHHEHHUSA
31 OOuue cBoicTBa 4 bubnmoreka [IOK
] METAJJIOB https://m.edsoo.ru/7f41a636
319 Baxneiimme MeTannsl 1 16 bubnmoreka [IOK
’ UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pasznea 4. XumMus u okpy:kaomias cpeaa

41 BemecrBa u marepuaisl B 3 bubmoreka [IOK
’ ’KU3HH YeJIOBEeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Bubmaorexa IIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 63

YACOB T10 ITPOI'PAMME



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

IHOYPOYHOE INTAHUPOBAHUME

8 KJIACC
No KosunuecTBo yacoB
JJIeKTPOHHbIE
1| Hara undpoBbie
Tema ypoxa KonTpoJsbHbIe IIpakTHyeckue
/ Bcero H3ydeHust o0pa3oBarejibHbIE
padoThI padoThI
n pecypchbl
[Ipenmer xumuu. Posib Xxumuu B bubmoreka [IOK
1 JKU3HHM YeaoBeka. Teaa u 1 03.09.2025 https://m.edsoo.ru/ff0d21
BEILICCTBA Oc
ITousTHE O METOHAX ITO3HAHUS B Bubmorexa LOK
2 1 08.09.2025 https://m.edsoo.ru/ff0d22
XUMUH
Te
[Tpaktuueckas padora Ne 1
«IIpaBuita pa®oTHI B 1aboparopuu bubnnorexa LIOK
3 p . p patop 1 10.09.2025 https://m.edsoo.ru/ff0d23
U IpuéMBbI 0OpaleHUsI C de
71a60paTOPHBIM 000PYIOBAHUEM) T
YucTthie BellleCcTBa U CMECH bubmorexa [IOK
4 T 1 15.09.2025 https://m.edsoo.ru/ff0d26
CriocoOnI pasaeneHus: cMecen ca
[Tpaktuueckas padora Ne 2 bubmmoreka [IOK
5 «Pa3nenenue cMmeceil (Ha nmpumepe 1 17.09.2025 https://m.edsoo.ru/ff0d28
OYUCTKHU TIOBAPEHHON COJIH))» c8
bubanoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 22.09.2025 https://m.edsoo.ru/ff0d2a

6c



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

XUMHUYECKUE IEMEHTHI. 3HAKU

bubnuoreka [IOK

7 (CUMBOJIBI) XUMUYECKUX 24.09.2025 https://m.edsoo.ru/ff0d2b
DIIEMEHTOB e8
bubmoreka [IOK
8 [TpocThie U CIOXKHBIE BEIIECTBA 29.09.2025 https://m.edsoo.ru/ff0d2a
6c
bubmoreka [IOK
9 ATOMHO-MOJIEKY/ISIPHOE YUEHHE 01.10.2025 https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BeIEeCTB. XUMHUYECKas (hopmya. bubmorera HOK
10 06.10.2025 https://m.edsoo.ru/ff0d2ea
BaneHTHOCTh aTOMOB XUMUYECKUX .
DIIEMEHTOB =
OTHOCHUTEIbHAS aTOMHAs Macca. bubaunoreka [IOK
11 | OtHOocuTenbHAA MOJEKYISIpHAsS 08.10.2025 https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 107151 XUMUYECKOTO bubmorexa HOK
12 13.10.2025 https://m.edsoo.ru/ff0d35
HIIEMEHTA B COCIMHEHUH 0c
KonmuectBo BemectBa. Modb. bubmorexa [IOK
13 15.10.2025 https://m.edsoo.ru/ff0d52
MousipHast Macca 30
du3nvecKue 1 XUMUICCKUE bubmorera [IOK
14 20.10.2025 https://m.edsoo.ru/ff0d37f
ABNeHUsI. XUMHUYECKas peaKius .
[Tpu3Haky U yciaoBHsI IPOTEKAHUS bubmorexa [IOK
15 22.10.2025 https://m.edsoo.ru/ff0d3a

XUMHYECKUX PEAKIHI

16



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

3aKOH COXpPaHEHHS MacChl

bubmoreka [IOK

16 05.11.2025 https://m.edsoo.ru/ff0d3b
BelIeCTB. XUMUYECKHUE YPaBHEHUS 28
BrruncieHus KoJaudecTBa, MacChl bubnuoreka [IOK

17 | BemecTBa O ypaBHEHUSIM 10.11.2025 https://m.edsoo.ru/ff0d57
XUMHUYECKUX PEaKIHii 08
Knaccudukanus xuMmudeckmx

eakuuil (COeAMHEHUS bubmorexa HOK

18| P ’ 12.11.2025 https://m.edsoo.ru/ff0d3f3
Pa3IOKEHUS, 3aMEIICHMUS, 4
oOMeHa) 4
M. B. JIoMm0OHOCOB — y4E€HBbIN- bubaunoreka [IOK

19 | sunukmoneguct. O000IIEHNE U 17.11.2025 https://m.edsoo.ru/ff0d40
CHCTeMaTH3aIUs 3HAHUH cd
KontponbHas padota Nel o Teme bubnmorexa [IOK

20 | «BemecTBa 1 XUMHUYCCKHUE 19.11.2025 https://m.edsoo.ru/ff0d42
PEaKIMID) 90
Bo3nyx — cmech razos. Cocras bubanoreka [IOK

21 | Boznyxa. Kuciopom — sneMeHT u 24.11.2025 https://m.edsoo.ru/ff0d44
npoctoe BenecTo. O30H 8¢
du3nYeCcKue U XUMHUECKHE
CBOMCTBa KHCIIOpOa (peaKiuu bubmorexa [JOK

22 P P 26.11.2025 https://m.edsoo.ru/ff0d46
okucienus, ropenue). [Tonstue 14
00 okcHIax B
Crioco0slI MmoNydeHus KUCIopoa B
[ TU— bubmuoreka [IOK

23 patop 01.12.2025 https://m.edsoo.ru/ff0d49
MPOMBIIUICHHOCTH. [IpuMeHeHHe 7

KHCJIOpoia



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

TennoBo# 3ppexT XuMuyeckon

peakuuu, MOHSATHE O bubmmorexa [OK
24 | TEpMOXMMHYECKOM ypaBHECHHH, 03.12.2025 https://m.edsoo.ru/ff0d47
9K30- ¥ DHAOTEPMUYECKUX 90
pEeaKIUIX
TomnuBo (HedTh, yroiab U METaH). bubmorexa [IOK
25 | 3arpsi3HeHHe BO3IyXa, CIOCOObI 08.12.2025 https://m.edsoo.ru/ff0d4c
€ro MPeAOTBPAIICHUS 4a
[Tpaktuueckas padora Ne 3 o
teme «Ilonydyenue u cobupanue bubmmorexa [IOK
26 10.12.2025 https://m.edsoo.ru/ff0d4ae
KHUCIIOpOJIa, U3YYECHHE €T )
CBOMCTBY
Bonxopon — anemMeHT u npocroe bubmoreka [IOK
27 | BemectBo. Haxoxnenue B 15.12.2025 https://m.edsoo.ru/ff0d4d
IpUpoJIe do
DU3UYECKUE U XUMUYECKHUE bubanoreka [IOK
28 | cBoiicTtBa Bonopona. [lpumenenue 17.12.2025 https://m.edsoo.ru/ff0d4d
BOJIOPOJIA do
bubaunoreka [IOK
29 | TloHATHE O KHCIOTAX U COJISAX 22.12.2025 https://m.edsoo.ru/ff0d50
d2
Crioco0sI mory4eHust BOIopozaa B bubmorexa [IOK
30 24.12.2025 https://m.edsoo.ru/ff0d4d
naboparopuu
do
[Tpaktuueckas padora Ne 4 o bubnuorexa LIOK
31 | teme «Ilomyuenue u cobupanue 29.12.2025 https://m.edsoo.ru/ff0d4f4

BOJIOPOJIA, M3yUEHUE €0 CBOMCTBY

2

32

MoutsipHblii 06bEM ra3oB. 3akoH

bubnuoreka [IOK



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

ABoraapo

https://m.edsoo.ru/ff0d54
2e

Breruncienusa o0néMa, KOIMYECTBA

bubmoreka [IOK
BEII[ECTBA rasa Mo ero U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJTMYECTBY BEIIECTBA WIIH A0
00bEMY -
Berancnenus 00bEMOB Ta30B 110
bubnuoreka [IOK
YPaBHEHHIO PEaKIIMU Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHa OOBEMHBIX OTHOIICHUMA 08
ra3oB 08
bubmoreka [IOK
duznuecKkue 1 XUMHIECKHE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBa BOIBI
7a
CocraB ocHoBanwuii. [lonsTue 06 bubmorexa [IOK
36 https://m.edsoo.ru/ff0d59
WHNKATOPax
e2
Bona xak pacTBopUTEIb.
bubmuoreka [IOK
HacpImeHHbIC 1 HEHACHIIIICHHBIC
37 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBas 1o 40
BELIECTBA B PACTBOPE -
[IpakTrueckas padora Ne 5 o
bubmuoreka [IOK
teme «lIpuroroBnenue pacTBOpoB
38 . N . . https://m.edsoo.ru/ff0d5e
C OTIpeNeIEHHON MacCOBOM J0Jei ba
PAcCTBOPEHHOTO BEIIECTBA -
KonTponbHas padorta Ne2 o Teme bubmmorexa LHOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. Bona» 4
40 | Oxcuapl: cocTaB, KiacCubUKaIHS, bubmmoreka [JOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

https://m.edsoo.ru/ff0d66

HOMEHKJIaTypa
yp 4e
ITonyyenue u xXumMu4eCcKue bubGmorexa ITOK
41 | CBOMCTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo0.ru/ff0d66
¥ aM(OTEPHBIX OKCHUJIOB 4e
Bbubnuoreka [IOK
OcCHOBaHHS: COCTaB,
42 https://m.edsoo.ru/ff0d67
Kiaccuukanys, HOMEHKIaTypa ca
bubnaunoreka [IOK
ITonmy4yenue u xXUMH4ECKHE
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHUH e
Kucnorsl: cocra bubmorexa HOK
44 ) ’ https://m.edsoo.ru/ff0dfee
KIIacCU(UKAIsI, HOMEHKIATypa )
[Tonyyenue u xumMu4ecKue bubmorera LHOK
45 . https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT 5
Conu (cpenHue): HOMEHKIIATypa, bubmmorexa [IOK
46 | cnocoObl MOTYyYEHUS, XHMUYECKUE https://m.edsoo.ru/00ad94
CBOICTBA 74
[TpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX bu6nuorexa [IOK
47 | 3agauy no TeMe «OCHOBHBIE https://m.edso0o.ru/00ad9b
KJIACChl HEOPTAHUYECKUX Ic
COCIMHEHUN»
I'eHeTnueckas CBsA3b MEKIY bubnuorexa [IOK
48 | Kj1accaMu HEOPTraHWYECKHUX https://m.edsoo.ru/00ad9a

COEIMHEHUN

50



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

O0001eHre U cCUCTEMAaTH3 AU

bubmoreka [IOK

49 . https://m.edsoo.ru/00ad9¢c
3HAHUHI
b2
KonTponbehas padora Ne3 no Teme bubmuoreka [IOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPTraHWYECKUX COeAMHEHUN" la
ITepBbIe TONBITKH
bubnanoreka [IOK
KJIACCU(PUKAITUU XUMHUICCKUX
51 https://m.edsoo.ru/00ad9f
aneMmeHToB. [lonsiTHE 0 Tpymmax £
CXOOHBIX JJIEMECHTOB _
[Tepuoguyeckuii 3aKkoH 1
bubnuoreka [IOK
ITepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYeCcKHX djementoB Jl. W. e
MeHneneesa T
bubnaunoreka [IOK
53 | Ilepuonsl, rpynmsl, HOATPYIIIBI https://m.edsoo.ru/00ada5
2c
bubmoreka [IOK
Crpoenue aromoB. CocTaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX siiep. M3oTombl 4
CrpoeHue 3IeKTPOHHBIX 000I0YEK
bubnuoreka [IOK
aTOMOB DJIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepuognyeckoit cucremsr Jl. U. be
Meuneneena -
XapakTepucTuKa XUMHUIECKOTO
bubnaunoreka [IOK
3JIEMEHTA MO €ro MOI0KEHHUIO B
56 https://m.edsoo.ru/00ada8

[Tepuoguueckou cucreme 1. U.
Meuneneena

24



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

3nauenue [lepuoauyeckoro
3aKOHa IJId Pa3sBUTHA HAYKH U

bubnaunoreka [IOK

57 https://m.edsoo.ru/00ada9
npaktuku. /. 1. MenneneeB — 6eDS H1L.eC800.[UT0add
YYEHBIN, NENATOT U ITPAKIAHUH T
PesepsHElil ypok. O000IIIEHHE U

P P N bubnaunoreka [IOK
cucTeMaru3anys 3HaHuH /

58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas mpoBepodHas 3e
pabora -

bubnaunoreka [IOK
59 | Howunass xumuyeckas CBI3b https://m.edsoo.ru/00adac
34
bubmoreka [IOK
DIEKTPOOTPUIIATETFHOCTh aTOMOB

60 https://m.edsoo.ru/00adaa

XUMHYECKUX DIIEMEHTOB bg
bubmuoreka [IOK
KoBanenTtHas HenomnsipHas
61 https://m.edsoo.ru/00adaa
XAMHYECKAS CBSA3b
b8
bubaunoreka [IOK
62 | CreneHb OKUCIICHUS https://m.edsoo.ru/00adae
28
0 bubanoreka [IOK
KUACJIIUTEIBHO-
63 https://m.edsoo.ru/00adb0
BOCCTAHOBHTEJILHBIE PEAKITUN 76
bubnuoreka [IOK
64 | OxwuciauTenn U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb0
76
65 | Koutpomnbras pabora Ne4 mo Teme bubmuoreka [JOK

((CTpOGHI/Ie aroMa. XUMHYECKas

https://m.edsoo.ru/00adb4



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

cBs3b» / Beepoccuiickas
IpOBEpOYHasi paboTa

86

KosanentHas oJsIpHas

bubmoreka [IOK

66 1 https://m.edsoo.ru/00adaa
XUMHYECKASA CBI3b bs
Pesepsusblii ypok. O000IIIEHHE U
P P N bubnaunoreka [IOK
cUcTeMaTu3alus 3HaHUI 110 TeMe
67 1 https://m.edsoo.ru/00ad9c
«CTtpoenue aroma. XUMHUECKast b2
CBSI3b) T
. bubmoreka [IOK
P . 0000
68 CICPBHBIN YOk ° ‘I,H crme o 1 https://m.edsoo.ru/ff0d61
cCUCTEMATU3ALUS 3HAHUI 6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486

9 KUIIACC

DJIeKTPOHHbIE
Ne [dara nudposbie
KoJsmmuecTBo yacos HU3y4eHHs o0pa3oBare/IbHbIEC
n | Tema ypoka pecypcbl
/
n KonTposabHbie IIpakTH4eckue
Bcero
padoThI padoThI
[Iepronnueckuil 3aK0H.
Ilepnonnyeckas cucrema bubmmorexa [IOK
1 03.09.2025 https://m.edsoo.ru/00adb59
XAMHUYECKHUX 3JIeMeHTOB /I. .
N. Menpeneesa _
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWICTB bubmorexa HOK
1 03.09.2025 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX IEMEHTOB P
IIEPBBIX TPEX NEPUOIOB
Knaccudukanus u bubmoteka [IOK
HOMEHKJIaTypa 1 08.09.2025 https://m.edsoo.ru/00adb7e
HEOPraHWYeCKUX BEIIECTB 2
Bunnr XMuMHYECKOH CBI3U U bubmmoteka IHOK
THUIIBI KPUCTATIINYECKUX 1 10.09.2025 https://m.edsoo.ru/00adbac
PEIETOK 6
KonTponbeHnas padora Nel 1 1 15.09.2025
o teme «IloBropenue u
yriyOJeHre 3HaHUH
OCHOBHBIX Pa3esioB Kypca



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

8 Kimacca»

Knaccudukarms Bubnuoreka [HOK
6 XUMHUYECKHUX PEaKIUi 1Mo 17.09.2025 https://m.edsoo.ru/00adbcb
pa3iIn4HbIM IPHU3HAKAM 0
[TonsiTue 0 ckOpocTH
XUMHUYECKOU peaKInu Bubmuorexa LIOK
7 p ' 22.09.2025 https://m.edsoo.ru/00adbe9
ITousiTHE O TOMOTEHHBIX U .
TeTEPOTCHHBIX PEAKITUIX B
[TousTe 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpPHI,
BJIUSIOIINE HA CKOPOCTH brtmmoreka [OK
8 . p 24.09.2025 https://m.edsoo.ru/00adc28
XUMHUYECKON peaKIuu u .
MMOJIOYKEHUE XUMHUUYECKOTO -
paBHOBECHS
OKucauTenbpHO- butmoreka [IOK
9 BOCCTAHOBUTEJIbHBIE 29.09.2025 https://m.edsoo.ru/00adcad
peakiuu €
Teopus
SIIEKTPOJIUTUYE CKOU bubmioreia [IOK
10 p 01.10.2025 https://m.edsoo.ru/00adcd6
mucconuanuu. CUIbHbBIE U g
cJ1a0ble AIIEKTPOIUTHI -
HMounrle ypaBHEHUS Bubmuorexa LIOK
1 ° P 06.10.2025 https://m.eds0o.ru/00add44
peakuuii g
12 XUMHYECKHE CBOMCTBA 08.10.2025 bubmuorexa IIOK

KHCJIOT U OCHOBAHMH B
CBETE MpeICTaBICHUHN 00

https://m.edsoo.ru/00add5d
8



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

ANEKTPOIIUTUYE CKOM
JUCCOLIAIINU

XUMHYECKHUE CBOMCTBA
COJIEH B CBETE

bubmuorexa IIOK

13 | mpexacraBnenuit 06 13.10.2025 https://m.edsoo.ru/00add8b
ANEKTPOIIUTUYE CKOM 2
JIACCOLHAITUN
ITonsitue o ruapon3e bubmmorexa HOK
14 N AP 15.10.2025 https://m.edsoo.ru/00add9d
conei
4
bubnuoreka [IOK
06006
15 ODIIEHHE 1 . 20.10.2025 https://m.edsoo.ru/00addd1
CHUCTEeMaTH3alusl 3HAaHUH 5
[IpakTrueckas padorta Ne 1.
«PellcHIe bubauoreka [IOK
16 22.10.2025 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX .
3a1a4» -
KontponrsHas pabora Ne2
10 TeMe bu6mmoreka IIOK
17 | «Dnexkrponutuyeckas 05.11.2025 https://m.edsoo.ru/00addec
JUCCOLHAIUS. XUMUYCCKUE 0
pEaKIMU B PACTBOPAX»
OO0m1as xapakTepHuCTHKA
FaJIOFeHOBp XI/IMI;I‘IGCKI/IG bubnmorexa OK
18 . ' 10.11.2025 https://m.edsoo.ru/00addfe
CBOICTBa Ha TIpUMEpE 5
XJIOpa -
X .
19 opoBonopoa. CossiHast 12.11.2025 bubnuorexa HOK

KHCJI0Ta, XUMHYCCKHUC

https://m.edsoo.ru/00ade10



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

CBONCTBA, MIOJyYEHHUE,
IIPUMEHEHUE

I+~

[TpakTuueckas padora No 2
o teme «Ilomyuenue

bu6moreka [IOK

20 . 17.11.2025 https://m.edsoo.ru/00ade34
COJISTHOM KHCJIOTHI, g
U3ydeHue eé CBONCTBY B
Brrancinenus no
ABHECHHUAM XHMHYECKUX Bubmorexa OK
21 P . 19.11.2025 https://m.edsoo.ru/00ade48
peakuui, eciiv OuH U3 g
peareHTOB JIaH B U30BITKE -
OOmast xapaKTEpHUCTUKA Bubmaorexa IOK
22 P P 24.11.2025 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpynimsl .
AJIOTPOIIHBIE
MOIN(UKALIMHU CEPBHI.
Haxoiz[eHHe ce Lr.)l U eé Bubmuorexa LIOK
23 . p 26.11.2025 https://m.edsoo.ru/00ade64
COEMHEHH B IPUPOJIC. .
XuMudJecKre cBOCTBA B
cepbl
CepoBonopon, cTpoeHue, bubnuorexa [HOK
24 | ¢duznyeckue U XMMHUYECKHUE 01.12.2025 https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcuapl cepbl. CepHas
KHCT0Ta, GU3NYECKHE U bubmorexa [IOK
25 ’ . 03.12.2025 https://m.edsoo.ru/00adea2
XUMHUYECKHE CBOICTBA, ]
IPUMEHECHUE -
b K
26 XUMHYECKHE PEaKIINH, 08.12.2025 nommorexa T10

https://m.edsoo.ru/00adec8



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104

JIeKAITUE B OCHOBE
MIPOMBIIIIIEHHOTO crioco0a
MOJTYYEHHS] CEPHOM
KHCJIOTBl. XMMHUYECKOE
3arpsi3HEHUE OKpYXKarollei
CpeJIbl COCTUHEHUSIMH CEPBI

Y]

Brruucnenune maccoBoit bu6moreka IJOK

27 | nonu BeIXOZIAa MPOAYKTA 10.12.2025 https://m.edsoo.ru/00adec8
peakuuu a
OO01mas xapakTepucTuKa
3JIEMEHTOB V A-TpyIIIbI. bubnmoreka [IOK

28 | AB3oT, pacpocTpaHeHHUE B 15.12.2025 https://m.edsoo.ru/00adeea
npupose, Gu3nvIecKue u 6
XMMHUYECKHE CBONCTBA
AMMHUaK, ero punuecKue u bubnuorexa HOK

29 XHUMHUYECKHE CBOMCTBA, 17.12.2025 https://m.eds00.ru/00adf00
NOJYYCHHE ¥ IPUMCHEHHE 4
[Ipaktuueckas padora Ne 3
o teme «Ilomyuenue bubmmorexa [JOK

30 22.12.2025 https://m.edsoo.ru/00adf18
aMMHaKa, U3y4eHHE ero 0
CBOMCTBY»
A3oTHas Kuciora, eé bub6moreka [JOK

31 ¢buznyeckue u XUMHUYECKHe 24.12.2025 https://m.edsoo.ru/00adf30
CBOIiCTBa 6

32 | Hcnons30BaHUE HUTPATOB U 29.12.2025 bubnmoreka [IOK

CcoJIed aMMOHUS B KAQUECTBE
MUHEPaJIbHBIX YIOOPEHHH.

https://m.edsoo.ru/00adf5 1
8



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsi3HEHUE
OKPYKAIOILIEH CPEIbI
COEIMHEHMSIMU a30Ta

®docdop. Oxcua pocdopa
(V) u dbocdopHas kuciora,

bu6moreka IJOK

33 https://m.edsoo.ru/00adf68
¢buznyeckre u XUMHYEeCKHe .
CBOMCTBA, OTyYCHHE
Hcnons3oBanue dhocdaron
B KaYeCTBE MUHEPAJIbHBIX bubmuotexa LIOK

34 | ynoOpeHuil. 3arps3HEHHE https://m.edsoo.ru/00adfc2
IIPUPOJHON CPEIBI 0
dbocharamu
VYmepon, pacripoCcTpaHeHUE bubnmoreka [IOK

35 B IIpHUpoJe, PU3UIECKUE U https://m.edsoo.ru/00adfd9
XUMHYECKHE CBOMCTBA c
Oxcuapl yriepona, ux
¢bu3nUecKre 1 XuMHUIECKHe Bbubmuorexa [IOK

36 | cBolicTBa. JKOJIOTUYECKUE https://m.edsoo.ru/00adfeb
IpOo0OJIEMBI, CBA3aHHBIE C e
okcuaoM yriepoaa (IV)
VYronbHas KUCIIOTa U €€ bubmorexa HOK

37 https://m.edsoo.ru/00ae006
cou c
[Ipaktuueckas padora Ne 4
o teme "[lonyuenue bubnuorexa HOK

38 | ymiekucaoro rasa. https://m.edsoo.ru/00ae027

KagecTBeHHas peakius Ha
KapOoHar-uoH"

€



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

HepBOHa‘-IaJ'H)HBIe IIOHATUA
00 OpraHMYEeCKHUX

bubmuoreka [IOK

39 https://m.edsoo.ru/00ae054
BEIIECTBAX KakK O .
COCIMHECHMSIX YITIepoia B
. bubmuoreka [IOK
Kpewmuuii u ero
40 https://m.edsoo.ru/00ae080
COEINHEHNS N
[IpakTrueckas padorta Ne 5.
Pemenne
bu6moreka [IOK
IKCIICPUMEHTATBHBIX 32139
41 . https://m.edsoo.ru/00ae0bf
o reme «BakHeiilne )
HEeMeTaJUThl U UX -
COEIMHEHU
KontponbHas padota Ne3
. bu6mmoteka IHOK
o teme «BakHeiiine
42 https://m.edsoo.ru/00aelel
HEMETAJUIBI U UX g
COEIMHEHM» =
OO6m1as XxapakTepUCTHKA
XUMHYECKHUX DJIEMEHTOB —
MeTaJuioB. MeTauinaeckast bubnmoreka [IOK
43 CBSI3b U METaIINYeCcKas https://m.edsoo.ru/00ael103
KpUCTAJITUYECKas peréTka. €
duznyeckre CBOMCTBA
METAJIJIOB
XUMHYEeCKHE CBOMCTBA
bubnmuorexa [IOK
METAJIJIOB.
44 https://m.edsoo.ru/00ael15

DIEKTPOXUMUYECKUI Pl
HaIPsHKCHUN METAJIOB

6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

O01me croco0s!
MOJIYYCHHS] METAJIIOB.
CoaBel. Briaucinenus o

bu6moreka [IOK

45 YPaBHECHUSM XUMHYECKUX https://m.edsoo.ru/00ael15
peaKIii, €CJIM OINH U3 6
pEeareHTOB COIEPKUT
MIPUMECH
bubmorexa [IOK
ITonsiTue 0 KOppo3uUK
46 https://m.edsoo.ru/00ael27
METAJlJIOB 8
bubnuoreka [IOK
47 Ilenounbie METaIbI https://m.edsoo.ru/00aec14b
2
OKcuapl ¥ THAPOKCHIBI bubmorexa [OK
48 P https://m.edsoo.ru/00ae14b
HaTPHS ¥ KaJHs )
[lemouno3eMenbHBIE bubmotexa [IOK
49 METaJUIbl — KaJIbIIUN 1 https://m.edsoo.ru/00ael5e
MarHui 8
. bubnuoreka IIOK
Baxuelinme coeTMHEHUS
50 https://m.edsoo.ru/00ael5e
KIS
8
51 O6o06menue u
CHCTEeMaTH3allks 3HaAHUI
.. butmoreka [IOK
JKécTkoCcTh BOOLI U
52 . https://m.edsoo.ru/00ae188
CHocoObI €€ YCTpaHEeHUs p
53 | Ilpakrtuueckas padbora Ne 6 bubmoreka [IOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

o TeMe "JKECTKOCTEL BOABI
1 MeTO/IbI €€ ycTpaHeHus"

https://m.edsoo.ru/00aelae
8

bubnmuoreka [IOK

54 ATToMUHAUH https://m.edsoo.ru/00aelc6
4
AMdoTepHbIe CBOWCTBA bubnmorexa OK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ TUIAPOKCH A 4
bubmmoteka IIOK
56 Keneso https://m.edsoo.ru/00ae1d8
6
Oxkcuibl, THAPOKCHUIIBI U bubmotexa [IOK
57 | conu xene3a (II) u xenesa https://m.edsoo.ru/00ae35¢
(I10) 6
53 O00011eHNE U
cucTeMaTHh3ausa 3HaHuU
[IpakTrueckas padorta Ne 7.
Pemenune
bu6moreka [IOK
AKCIIEPUMEHTAIILHBIX 3a/1a4
59 . https://m.edsoo.ru/00ae3de
o teMme «Baxueimnme "
METAJUILI U UX -
COEIMHEHU
Brruucnenus mo
YPaBHCHHUSIM XUMHUYECKUX
. bubmuoreka IIOK
peaKIuii, €CJIM OIMH U3
60 https://m.edsoo.ru/00ael75

peareHTOB JIaH B U30BITKE
WJIH COJIEPKUT TPUMECH.
Brruucnenuns maccoBoit

0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

JIOJT BBIXOJ1a TIPOTYKTA
peaKImn

61 O6o06menue u 1
CHCTEeMaTH3aIusl 3HAaHUH
KontponsHas padora Ned

62 o Teme «Bakneiiue 1
MeTaJlIbl U UX
COCIUHCHHS
BemecrtBa u marepuaisl B bubmuoreka IIOK

63 IMOBCEIHEBHOM KU3HU 1 https://m.edsoo.ru/00ae3f5
YyeJIoBeKa 0
XHUMHUYECKOE 3arpsi3HEHUE bubmmorexa [JOK

64 . 1 https://m.edsoo.ru/00ae427
OKpYXalollen cpeibl 0
Ponp xuMuu B pemieHun bubmorexa [IOK

65 1 https://m.edsoo.ru/00ae427
9KOJIOTMYECKHUX IIPodIeM 0
PesepBHBIiT ypoK. bubnmoreka [IOK

66 O6o06menue u 1 https://m.edsoo.ru/00ae0d0
CHCTEMAaTH3aIvs 3HAaHUM a
PesepBHBIi yPOK. bubmuotexa LIOK

67 O6o06menue u 1 https://m.edsoo.ru/00adb33
CUCTEMaTH3allys 3HAaHUH c
Pe3epBHbIit ypoK. bubnmoreka [IOK

68 000011EeHE U 1 https://m.edsoo.ru/00ad9cb
CHUCTEMAaTH3aIusl 3HAaHUH 2

OBUIEE KOJIMYECTBO 63

YACOB I10 ITPOI'PAMME



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




		2025-11-05T17:56:35+0300
	Бауер Наталья Васильевна
	я подтверждаю этот документ своей удостоверяющей подписью




