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IHosicHuTEIbHASA 3aAIIUCKA

IIpu cocraBieHun pabouyell MporpamMmbl HCHOJB30BAIUCH CIEAYIOIIME HOPMAaTHBHO-
IIPABOBbIE TIOKYMEHTHI:

PabGouass mporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusiMu PI'OC OOO u Ha
OCHOBAHUU CIEAYIOUIMX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbroro 3akoHa Ne 273-®30t1 29.12.2012rona «O6 ob6pazoBanuu B PO»

2. Ha ocHOBaHMU YTBEpKACHHOIO NMpuKazoM MuHucrepcTBa oOpazoBaHusi U Hayku PD or
17.12.2010 roma Ne 1897 «O06 ytBepxaeHuun ®I'OC OOO»

3. OcHoBHas 00pa3oBaTenabHas IporpaMMa oCHOBHOTO o61iero oopazoanuss MbOY COIII Ne
4 n.r.1. CochbBa.

CornacHo cBOEMYy Ha3Ha4Y€HHMIO padouas NporpaMma SBISETCS OPUEHTUPOM JJis
COCTaBJICHUA pPabOYMX aBTOPCKUX MMporpaMM: OHa Aa€T MpPEACTaBICHHE O UEsAX, oOuei
CTpaTeruu OOy4YeHHUs, BOCIHMTAHUSA U PaA3BUTUS OOYYAIOUIMXCS CpPEJACTBAMU Y4YEOHOIO
npenMera  «XuUMUS»;  yCTaHaBIMBaeT  00s3aTelbHOE  NPEIMETHOE  COJepkKaHue,
IpEeAYCMATPUBAET PACIPEAEIEHUE €r0 MO KiIaccaM U CTPYKTYPUPOBAHHUE €ro IO paslesiaM U
TEMaM Kypca, OINpeleNsieT KOJUYECTBEHHbIE U KaUYECTBEHHBIE XapaKTEPUCTUKU COJICPIKAHUS;
naéT NpUMEpHOE paclpeiesieHne Y4eOHBIX 4YacoB IO TEeMaTHYECKUM pasjiesiaM Kypca u
peKoMeHayeMylo  (IpUMEpHYI0)  MOCIEAOBATENbHOCTh  HMX  HM3Yy4YeHUS C  Y4ETOM
MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKM Y4YEOHOro IMpoliecca, BO3PACTHBIX
0COOEHHOCTEW OOy4YaloIIMXCs; ONpeAessieT BO3MOXKHOCTH TpeIMeTa HJis pealn3aluu
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTelIbHOW MpPOrpaMMbl Ha YpPOBHE
OCHOBHOTO O0IIero 00pa3oBaHUs, a TakXKe TPeOOBaHMI K pe3yibTaTaM OOy4YeHUS XMMHH Ha
ypOBHE IieJied M3yueHUs TpelMeTa MW OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHbHOMN
NS TENbHOCTH/ YUeOHBIX IEUCTBUM YUSHHKA MO OCBOEHHUIO Y4EOHOTO COIepKAHUSI.

O01masi XapakTepucTHKA Y4eOHOT0 nmpeaMeTa « XuMHUs»

Bknag ydeOHoro mpeamera «XuUMHS» B JIOCTIKCHHE IeJIe OCHOBHOTO OOIIETro
oOpa3oBaHus 00YCIIOBIIEH BO MHOTOM 3HAYEHHEM XMMHUYECKOW HAyKM B IO3HAHMM 3aKOHOB
OPUPOJBI, B Pa3BUTUU MPOU3BOJUTEIBHBIX CHJI OOIIECTBA U CO3aHUHM HOBOM Oa3bl
MaTEPUAIBHOU KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK PAacHpOCTpaHHIIa CBOE BIIUSHUE HA
BCE 00JIaCTU YEeJOBEUECKOro CYIIEeCTBOBAHMS, 3ajaja HOBOE BHUICHUE MHpa, CTajia
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpbl, HEOOXOJWMBIM YCIOBUEM >KH3HU
oOmecTBa. 3HAHWE XUMUU CIYKUT OCHOBOHW it (DOPMHPOBAHUS MHUPOBO33PEHUS YEIOBEKA,
€ro TMPEACTABICHUN O MaTePUATBHOM €IMHCTBE MHPA; BAXXHYIO POJIb UTPAIOT POopMUPYEMbIC
XUMUEN MPEICTaBICHHS O B3aUMOIIPEBPAILIEHUSX SHEPTUH U 00 3BOIIOLNH BEIIECTB B
MIPUPO/JIC; COBPEMEHHAsA XMMHMSI HaIlpaBlieHa Ha PEIICHUE TII00aIbHBIX MPOOIEM YCTONYUBOTO
pPa3BUTUSL 4YEJIOBEUECTBA — CBIPHEBOM, JHEPre€TUYECKOM, IHIIEBOM U SKOJOTHYECKOU
0e30macHOCTH, TPOOIIEM 3PABOOXPAHCHHS.

B ycnoBusix BO3pacTaromiero 3Ha4€HUs XMMHUU B JKU3HU OOLIECTBA CYHIECTBEHHO
MOBBICKJIACh POJIb XMMUYECKOr0o 0Opa3oBaHus. B miaHe conuanu3anuy OHO SIBJISIETCS OJHUM
U3 yCIOBUN (POPMHUPOBAHUS MHTEIJIEKTA IMYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YEIOBEKY XHWMHUYECKHE 3HAHUA HEOOXOIUMBI Il TPUOOpPETECHHS
OOILIEKYIBTYPHOTO YPOBHS, TO3BOJIIONIETO YBEPEH- HO TPYAUTHCSA B COIITUYME U OTBETCTBEHHO
y4aCTBOBAaTh B MHOT'OOOPa3HOM KU3HU OOILIECTBA, JJIsl OCO3HAHUSI BAXXHOCTH Pa3yMHOTO OT-
HOLICHHS K CBOEMY 3J0POBBIO U 3J0POBBIO APYTHX, K OKPYXAOUIEH NPUPOJHON cpene, s



rPaMOTHOTO TTOBEICHUA MTPU UCIIOIB30BAHUM PA3IMYHBIX MATEPUATIOB U XUMUUYECKUX BEILIECTB
B IIOBCEHEBHOM KU3HU.

XUMHUECKOe 00pa30BaHME B OCHOBHOW IIKOJE SIBISETCA 0a30BBIM IO OTHOLIEHUIO K
cUCTEME OOILEero XMMHUYECKOro oOpazoBaHus. 1103ToMy Ha COOTBETCTBYIOLIEM €MY YPOBHE
OHO peaJiu3yeT MpUcylre o0lEeMy XUMHUUYECKOMY 00pa30BaHHIO KIIIOUYEBbIE IIEHHOCTH, KOTO-
pble OTpa)KaroT rocyAapCTBEHHbIC, OOIECTBEHHbIE U UHAMBUAYAJIbHbIE MOTPEOHOCTU. DTUM
OTpeeNsieTCs] CYUHOCTb 00IIel cTpaTeruu o0yueHus, BOCIUTAHUS U Pa3BUTHsI 00ydaromuXcs
CpeACTBaMU Y4eOHOTO IIpeaMeTa «XUMHUSI.

N3yuyenue npenmera: 1) cnocoOCTByeT peann3aldyd BO3MOKHOCTEH ISl caMOpa3BUTHUS
1 (GopMUPOBAHUSI KYJIBTYPbl TUIHOCTH, €€ 001Iel U PYHKIIMOHATLHON IPAMOTHOCTH;

2) BHOCHUT BKJIaJ B (OPMHPOBAHUE MBILUIEHUS M TBOPUYECKHX CIHOCOOHOCTEW MOJIPOCTKOB,
HAaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JEATEeNIbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJICJOBATEILCKIUX  YMEHUW, HEOOXOIUWMBIX KaK B TIOBCEIHEBHOW KU3HM, TaK U B
npodeccuoHaIbHOU IeATETbHOCTH;

3) 3HAaKOMUT cO cHelU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOIO
B3MVISiJa HA €JUHCTBO TMPUPOJBI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM J3TAallOM B
(opMHUPOBaHUHU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH MOAPOCTKOB;

4) cnocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYyYHbBIM
3HaHMSIM, K TPUPOJIE, K YEJOBEKY, BHOCHUT CBOM BKJIaJl B JKOJOTMYECKOE O0pa3zoBaHUE
IIKOJIbHUKOB.

Ha3Bannple HampaBiieHHsT B OOy4YeHHHM XHMHUHU oOOecleunBaroTcs crenudukon
COJIEpKaHMs MPEIMETa, KOTOPBIN SBISAETCS MEAArOrMYeCcKd aJanTUPOBAHHBIM OTPAKEHHEM
0a30BOI HAYKM XUMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHSI.

Kypc xumuM OCHOBHOW IIKOJBI OpPUEHTUPOBAH HA OCBOCHHE OOYyYaroINIMMHUCA OCHOB
HEOPraHMYEeCKOM XUMHUU M HEKOTOPBIX TMOHATUA W CBEJACHUN 00 OTIENbHBIX O0BEKTax
OpraHUYeCKOM XUMHHU.

CtpykTypa coaepkanus mpeameTra chopmMupoBaHa Ha OCHOBE CHUCTEMHOTO MOJX0Ja K
ero uzyuenuto. CopepkaHue CKIAAbIBACTCS U3 CUCTEMbI IOHATUNA O XMMUYECKOM 3JIEMEHTE U
BEIIECTBE U CHUCTEMBbl MOHATHA O XUMHYEeCKOoW peakiuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpraHW30BaHbl [0 TMPUHIMIY MOCJIEAOBATENIBHOTO pa3BUTHUS 3HAHUW HA  OCHOBE
TEOPETHUYECKUX MPEJACTABICHUI PA3HOrO0 YPOBHS: AaTOMHO-MOJEKYJISIPHOTO YYEHHUS Kak
OCHOBBI BCEro €cTecTBO3HaHusA, ypoBHA [lepmomgmueckoro 3akoHa JI. M. MenpgeneeBa kak
OCHOBHOI'0 3aKOHA XUMHH, YUEHUSI O CTPOCHUHU aTOMa M XMMUYECKOM CBS3H, MPEICTABICHUI
00 PIEKTPOIUTHIECCKON TUCCOIUAIIMN BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKU IMOJYYEHHBIX M
OCMBICTICHHBIX (AKTOB, Pa3BUBAIOTCS IIOCJIENOBATEIHHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIONHASA (PYHKIIMM OOBSICHEHUS W TMPOTHO3UPOBAHMS CBOMCTB, CTPOCHHSI M BO3MOYKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJIYUYCHUS U3y4aeMbIX BEILIECTB.

Takast opranuzaiusi coAep:KaHUsi Kypca CIIOCOOCTBYET NPEACTABICHUI0 XHUMUYECKOU
COCTaBJISIIOIIEN HAyYHOW KapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOM MNPHUPOJbl. Tem cambM
oOecreuynBaeTcss BO3MOKHOCTh (DOPMHUPOBAHUS y OOYJAIOMIMXCA IIEHHOCTHOTO OTHOIIEHUS K
HAay4YHOMY 3HAaHMIO M METOJAaM IO3HAHUS B HayKe. BakHO Takke 3aMETUTh, UTO OCBOCHUE
CoAEpkKaHUsI Kypca MNPOHUCXOJIHUT C MPUBJICYEHWEM 3HAHUM M3 PAHEE H3YUYEHHBIX KYpCOB:
«Oxkpyxaromuii Mmup», «buosorus. 5—7 knacced» n «PU3UKa. 7 KIIACCH.



esn n3yyeHust yueOHOro npeamMera « XuMus»

K HampaBneHui0 NepBOCTENEHHOW 3HAYMMOCTH NpPH peanu3aluuud o0pa3oBaTENIbHbIX
¢yHkuui npenMera «XHUMHS» TPAAULMOHHO OTHOCAT (OPMHUpPOBAaHUE 3HAHUUA OCHOB
XUMHYECKOM HAyKh KaKk o00JIacTU COBPEMEHHOI'O  €CTECTBO3HAHHUSA, NPAKTUYECKON
NEATEIbHOCTH 4YeJOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpBL. 3ajada
MpeIMETa COCTOUT B (POPMHPOBAHUU CUCTEMbl XMMHUUYECKUX 3HAHUM — Ba)KHEHIIUX (PaKTOB,
MOHATHHM,  3aKOHOB W TEOPETHYECKUX  TOJOKEHWH,  JOCTYHmHBIX  0000IIEeHUN
MHPOBO33PEHYECKOIO XapaKTePa, sI3blKa HAyKW, 3HAHUN O HAYYHBIX METOAAX U3YYCHUS
BEIIECTB U XUMHUYECKUX PEaKIUil, a Takke B (POPMUPOBAHUU U PA3BUTUU YMEHUU U CIIOCOOOB
JEeSTEIbHOCTH, CBA3aHHBIX C TUIAHUPOBAHMEM, HAOJIOJEHUEM U MPOBEJCHUEM XHUMHYECKOTO
AKCIIEPUMEHTA, COOJIIOJICHHEM TpaBWil 0e30macHOro oOpalleHus ¢ BelleCTBaMU B II0-
BCEJIHEBHOM )KU3HH.

Hapsiny ¢ 5TiM 1enu u3ydeHus npeaMeTa B IporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI
C y4€TOM HOBBIX MPHOPUTETOB B CUCTEME OCHOBHOro 001ero oOpa3zoBanus. CeroaHs B
o0pa3oBaHMM 0CO00 3HAYMMOW NPU3HAETCS HAMPABICHHOCTh OOYYEHHMs] HAa pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, (opMuUpoBaHHE €€ HHTEUIeKTa W o0meld KyinbTypbl. OOydeHue
YMEHHIO YYUTHCA W MPOAOIKATh CBOE 00pa3oBaHME CAMOCTOSITENIBHO CTAHOBUTCS OJHOW M3
BaXXHENIINX QYHKIMI Y4eOHBIX MPEIMETOB.

B cBsA3u ¢ 3TUM IpU U3yYEHUHU NPEIMETA B OCHOBHOM IIKOJIE€ JOMUHHUPYIOIIEE 3HAUCHHE
npuoOpeNy Takue e, Kak:

- (GopMHpOBaHUE HHTEJUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo000pa3oBaHUIO,
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO DPEIICHUN, CIOCOOHOW aJanTUpPOBATBCA K
OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HH;

- HaAmpaBJIICHHOCTh OOy4YeHHUSd HA CHCTEMAaTUYECKOE TMPUOOIIEHHE  ydYalluxcs K
CaMOCTOSITEJIbHOW ~ IIO3HABAaTEJIIbHOM  JIESTEIIbHOCTH, HAYYHBIM  METOJAM  IIO03HAHWA,
(bopMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

- obecrnieueHUe YCIOBUM, CHOCOOCTBYIONMIUX MPUOOPETECHUIO OOYYAIOIIUMHUCS — OIbITa
pa3HoO0Opa3HON NEeATeTbHOCTH, TIO3HAHUS U CaMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHI[MI ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIs1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

- ¢dopMHupOBaHHWE YMEHUU OOBSCHATH U OICHUBATH SIBJICHUS OKPYXKAIOIIEro MHUpa Ha
OCHOBAHWU 3HAHUU U OIIBITA, MIOJYYECHHBIX IIPU U3YYCHUU XUMUU;

- (¢opMuUpOBaHUE Yy OOYYarOIIMXCS T'YMAaHHCTHYECKUX OTHOUICHHM, MOHWMAaHUS LI€HHOCTU
XUMUYECKUX 3HAHUU JUJIs1 BBIPAOOTKH HKOJIOTMUYECKHU 1LI€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JI€SITEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 30POBbS M OKPYXKAIOLIEH NMPUPOJHOU
Cpensl;

- pa3BUTHE MOTHUBAIIMU K O0yUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCHUTAHUIO Ha
OCHOBE YCBOEHMS OOIIEYETOBEYECKUX LIEHHOCTEH, TFOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo¢uiIs ¥ HAllPaBICHHOCTH JANbHENUIIEr0 00yYeHHS.

MecTto yueOHOro npeamera « XMMHUsSD> B Y4eOHOM IJIaHe.

B cucreme o6mero o6Opa3zoBanusi «XuMHs» TpU3HAHA O0053aTEIbHBIM Y4EOHBIM
MpeaMETOM, KOTOpbI BXOJIUT B COCTaB mpeAMEeTHON obnactu «EcTecTBEeHHO-HAy4YHbIE
MPEIMETBI.

VYyeOHbIM M1aHOM Ha €€ u3ydyeHue oTBeieHo 136 yueOHbIX 4acoB — M0 2 Y B HEJIEIIO B
8 1 9 Kaccax COOTBETCTBEHHO.



JIist KaXKaoro Kjacca MpeaycMOTPEHO pe3epBHOE YUeOHOE BpeMsl, KOTOPOE MOKET ObITh
HCIIOJIb30BAHO YYAaCTHHKaMU 0Opa3oBaTENbHOIO Ipoliecca B LENAX  (POpMUpOBaHUS
BapUATUBHOM COCTaBIIAIONICH COAEp)KaHUsI KOHKpPETHOM paboueil mporpammsbl. Ilpu sTom
oOs3aTenbHasi (MHBApUMAHTHAS) 4YacTh COJAEPXAaHUS MPEIMETa, YCTAHOBJIEHHAs NPUMEPHOMN
paboueil mporpamMmoi, U BpeMs, OTBOAUMOE Ha €€ U3y4YeHHE, JIOJKHBI OBITh COXpPaHEHBI
IIOJIHOCTBIO.

B cTpykType nanHoli paGodeil mporpaMMbl Hapsiay € MOSCHUTEILHOW 3alUCKON BBIICIICHBI
CIEAYIOLINE pa3aebl:

- IUTAHMpYEMBbI€ PE3yJbTaThl OCBOEHUS Y4YyeOHOro mnpeamera «XUMHUS» — JUYHOCTHBIE,
METanpeaAMETHBIE, IPEAMETHBIE;

- cofiepKaHue yuyeOHoro npeaMera « XUMus» Mo rojaM o0ydeHus;

- TEMAaTU4YEeCKOE IUIAHUPOBAHHME, B KOTOPOM JCTAJU3UPOBAHO COAECPKAHUE KaXIOH
KOHKPETHOW TEMBI, YKa3aHbl KOJHWYECTBO 4YaCOB, OTBOAMMBIX Ha €€ M3y4YEHHME, U OCHOBHBIC
BUJbl YUYEOHOW JEATEIBbHOCTH Y4Y€HUKa, (POpMUpYEeMble MPU HU3YYEHUU TEMBI, MNPUBEIEH
IIEpEYEHb JIEMOHCTpPALIUM, BBIIOJIHAEMBIX YUYHUTEIEM, U IIEPEUYCHb PEKOMEHIYEMBIX
71a60paTOPHBIX OMBITOB U MPAKTUYECKUX paOOT, BHIMOIHIEMBIX YUaITUMUCH.



Conep:xxanme yueOHOro npeamera « XuMHU»

8 KIIACC
IlepBoHayanbHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMuM B KU3HM yenoBeka. Tema u Bemectsa. PuU3nuecKue
CBOMCTBA BEILIECTB. ATpEeraTtHoe cOCTOsiHME BellecTB. [[oHATHE 0 MEeTOAaX MO3HAHMS B XUMHH.
XuMmusd B cucteMme Hayk. YucTble BeniecTBa u cMecu. CriocoObl pa3eieHus cMeceil.

ATOMBI M MOJIEKYJIBI. XHUMHUYECKHE dBJIEeMEHTbl. CHUMBOJIBI XUMHUYECKHX DJJIEMEHTOB.
IIpocTeie U cll0kKHBIE BemecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QopMmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX JIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa BemiecTB. OTHocuTenpHass aroMHass Macca. OTHOCHTENbHAs
MOJIEKYJIApHas Macca. MaccoBast J0JIsl XMMUYECKOTO DJIEMEHTA B COCAUHEHUM.

@u3nuecKkue U XMMHUYECKHUE SIBICHUA. XMUMHUYECKAsl peakuus U €€ NPU3HAKU. 3aKOH
COXpAaHEHHUS MacChl BEIECTB. XUMHUYeckue ypaBHeHus. Kiaccupukauus XUMHUYECKUX
peakuuii (CoOeIMHEeHUs, Pa3IoKEeHUs, 3aMelIeHHs, OOMEeHa).

XVUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAOH, C MpaBUiIaMu pabOThI
B nabopaTopuu U npuéMamu oOpalleHus ¢ J1abopaTopHbIM O0OpPYIOBAaHHEM; U3Y4YEHUE U
onucanue PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB; HAOMIOAeHHE Pu3nyec-
KuX (IJIaBJICHUE BOCKA, TastHUE JIbJla, paCTUpPAaHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAlUs
BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAIMBAHUE MEIHOUN MPOBOJIOKH, B3aUMOJICHCTBHE
Mesa ¢ KUCJIOTOM) siBIeHUU, HAOMI0/IEHNEe U ONMUCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX
peakuuil (pa3joXeHHe caxapa, B3aWMOJEHMCTBHE CEpPHOM KHCIOTHI C XJIOpUIOM Oapus,
paznoxxenue ruapokcuaa Meau (II) nmpu HarpeBaHuu, B3aUMOJEHMCTBHE XKejle3a C PACTBOPOM
comu wmenu (l1)); wm3ydeHwe crmocoOOB paszzmencHuss cMeceld (C TMOMOINBIO MAarHUTA,
(GuibTpoBaHUE, BBINApUBAHUE, JUCTWUIALMSA, XpomaTorpadus), NPOBEACHHE OUYUCTKU
[OBApEHHOW coyM; HaONIOACHME U  ONMCaHUE pPE3yJbTaTOB IPOBEACHUS  OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHMsT  MacChl;  CO3JaHUE  MOJEIEH  MOJIEKYIJI
(1rapocTepsKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMmech razoB. CocraB Bozayxa. Kucnopom — 3JI€MEHT UM MPOCTOE BEILIECTBO.
Haxoxxnenue kuciopoma B mpupone, (PU3NYECKHe W XHMHYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunsl. [Ipumenenue kucnopoa. CrocoObl MOTydYeHHs KUCIOpoia B T1abopaTo-
pun U npombinieHHocTd. KpyroBopor kucinopoma B mnpuponae. O30H — auioTpomnHas
Mou(DHUKALIHAS KACIIOPO/IA.

TemoBoit 3¢pGhekT XMMHUUECKOW peakluH, TEPMOXHMHUYECKHE YpaBHEHUS, OK30 H
SHIOTEPMHUYECKHUE pEeaKIMU. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCUJICHUE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — »anemeHT m mpocrtoe BemiecTBO. Haxoxnenue Bogopoaa B HOpUPOJE,
duznuecKkre u XUMUYIECKUE CBOMCTBA, MPUMEHEHNE, CITOCOOBI momydeHus. KnuciaoTel u comnu.

KonunuectBo BemectBa. Monb. MossipHas macca. 3akoH ABoraapo. MomsipHblil 00bEM
ra3oB. Pacu€rsl N0 XUMUYECKUM YPABHEHUSIM.

®dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBopurens. PactBopbl. HackiieHHble u
HEHACBIILIEHHBIE PACTBOPHL. Pacmeopumocms eewjecms 6 6ode.t MaccoBas 10Js BEIECTBA B
pactBope. XUMUYECKUE CBOMCTBA BOJAbl. OCHOBaHMSA. Poiib pacTBOPOB B MPUPOAE U B KU3HU
yeroBeka. KpyroBopor BoAbl B NMpUpOJE. 3arpsi3HEHUE MPUPOAHBIX BOoA. OXpaHa M OYMCTKA



MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coenunenuil. Oxcuabl. Knaccudukanuss okcuaoB:
cojeoOpasyromue  (OCHOBHBIE, KHCIOTHBIe, amM(pOTepHblE) U  HecoJeoOpa3yrolue.
Homenknatypa okcugoB (MeXIyHapoJaHass U TpuUBHANIbHAs). DU3MYECKUE U XUMUYECKHE
CBOMCTBa OKCUIOB. [lomyueHue OkCcuaoB.

OcHoBanus. Kiaccudukanus OCHOBaHMUN: MIEIOUYM U HEPACTBOPUMBIE OCHOBAHUS.
HomeHnknaTtypa ocHoBaHuU (MeXAyHapoJHas W TpuBHaibHas). Ousnueckue U XUMUYECKHE
CBOWCTBA OCHOBaHUM. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccudukamuss kucior. HomeHkiarypa KUCIOT (MEXAyHApOAHAs W
TpuBUaJIbHAS ). DU3HUECKHE U XUMUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTayuioB H.
H. bekerona. [TonyyeHne KuCor.

Conmu. Howmenkmarypa coiyied (MeXAyHapoiHas W TpUBHANIbHAs). Du3nveckue u
XUMHYECKHE CBOMCTBA cotiei. [Tomyuenue conen.

I'eneTndeckas CBsI3b MEXKy KJIACCAMU HEOPTraHUYECKUX COCTMHEHUI.

XUMUYECKUN IKCTIEPUMEHT: KQaU€CTBEHHOE OIPEICIICHUE COJICPKAHUS KUCIOPOAa B BO3JIYXE;
nojiyueHue, coOupaHue, paclo3HaBaHWE W HM3YYEHHE CBOWCTB KHCIOPOJa; HaOIIOAeHHUE
B3aMMO/JICMCTBUS BEIIECTB C KMUCIOPOJOM U YCIIOBUSI BOBHUKHOBEHHUS U MPEKPALCHUSI TOPEHUS
(moxapa); o3HaKOMJIEHHE ¢ oOpa3llaMM OKCHJOB M OINMCaHUWE HX CBOWCTB; MOJIyYECHHE,
coOupaHue, pacro3HaBaHUE W M3YyUYEHUE CBOWCTB BOAOpOJa (TOpeHHE); B3aMMOJICHCTBHE
Bojopoaa ¢ okcugom Menu (II) (Bo3aMOXKHO MCIONIb30BaHME BUACOMATEPUAIIOB); HAOIIOICHUE
00pa31oB BEIIECTB KOJUYECTBOM | MOJIb; UCCIIEI0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IMYHON PACTBOPUMOCTHIO; IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10
PacTBOPEHHOIO BEIIECTBA; B3aUMOJECHCTBUE BOJbI C MeTaulaMU (HAaTPHEM U KaJbIUEM)
(BO3MOKHO UCITOJIb30BAaHUE BUIEOMATEPHUAIIOB); ONIPEIETIEHUE PACTBOPOB KUCIIOT U IIEJI0uei ¢
MOMOIIBI0 HMHJIUKATOPOB; HCCJIEAOBAHHE OOpa3llOB HEOPTaHWYECKUX BEUIECTB Pa3IMYHBIX
KJIacCOB; HaOJIIOJIEHHE M3MEHEHUS OKPACKM WHIUKATOPOB B PACTBOpAX KHUCIOT M IIEJOYei;
u3yueHue B3aumonehcTBua okcuaa Menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT C
MeTaJulaMH, pEeaKUuid HEeHWTpalu3alky; MMOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE
OJIHOTO METajla PyTMM M3 PacTBOpa COJIM;, PELICHHE 3KCIEPUMEHTANbHBIX 3a/lad MO TeME
«BaxkHenure KIacchl HECOPraHUYECKUX COCTUHECHUI.

IMepuoauueckuii 3akoH u Ilepuognueckas cucrema xumudeckux 3jemeHTosn /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMHYeCKasl CBA3b. OKHCJINTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIUH

[lepBbie TOMBITKH KIACCH(PUKAIMNN XUMUYECKUX dJIeMEHTOB. lloHsTHEe 0 rpymmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE M WIEJIOYHO3EMEIbHBIE METAJJIbl, TaJIOT€Hbl, WHEPTHHIC
ra3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHUIBI.

Ilepuonnueckuii 3akoH. llepuomnueckass cucrtemMa XuMuU4yeckux siemeHToB J[. .
MenneneeBa. Koporkomepuonnass u nnuHHomepuonHas (opmer [lepromndeckoit cucteMbl
xumuuecknx 35eMeHToB J[. 1. Menneneesa. [lepuonast u rpynmsl. @U3ndecKnuii CMBICT
MOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U TPYMIIBI AIEMEHTA.

Crpoenue artomoB. CocTtaB atoMHbIX sijep. WM3orombl. Onektponsl. CrpoeHue
ANEKTPOHHBIX 000JI04eK aToMOB IepBbIX 20 XUMUYECKUX »dJIeMeHTOB llepuonnueckoit
cuctremsl J[. 1. MenneneeBa. XapakTepUCTUKA XUMUYECKOTO AJIEMEHTA IO €0 IMOJOKEHUIO B
[Tepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTM  M3MEHEHUs  pagdyca  aTOMOB  XMMHYECKHX  DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWMCTB MO TpylmaM M IMEpHOJaM. 3Ha4YCHHUE



Ilepuonnueckoro 3akoHa U llepuoauyeckon CUCTEMBI XUMUYECKUX DJIEMEHTOB JJIA Pa3BUTHUA
Hayku U npaktuku. [[. 1. MenaeneeB — y4€HbIN U TPAKIAHUH.

Xumuueckass — cBs3b.  KoBanmeHTHas — (mojsipHass M HENOJISIpHAs)  CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. LIOHHAs CBA3b.

Crenenp okucinenus. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuud. IIpomeccer
OKHUCJIEHUS W BOCCTAaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTENH.

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHHE OOpa3lOB BEIIECTB METAIJIOB M HEMETAILJIOB;
B3aUMOJICHCTBUE TUAPOKCHIA [IUHKA C PACTBOPAMM KHUCJIOT U LIEJI0YEH; IIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX — peakluuil  (ropeHue,
peaKIuu pa3aoKeHUs, COSTUHEHNS).

MexknpeaMeTHbIe CBA3H

Peanuzammss MEXNpeIMETHBIX ~ CBSA3€H  TpW  M3YYCHUHM  XHMHH B 8 KIiacce
OCYIIECTBIISICTCS Yepe3 HCITOIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK U
TOHSITHH, SIBJISIONIUXCS CHUCTEMHBIMU JUIS OTHEIBHBIX IPEAMETOB E€CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBbIC IMOHATHSA: HAydHBIM (DaKkT, rumoresa, TEOpHSs, 3aKOH,
aHanM3, CHUHTE3, KJIacCUpUKAIMs, IEPUOJAMYHOCTh,  HAOJIOJICHWE,  DKCIICPUMEHT,
MO/JICTHPOBAHKE, U3MEPEHHE, MOJICIh, SIBJICHNUE.

dusnka: marepus, aToM, DJJCKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, HW30TOIHI,
pPaZlMOaKTUBHOCTh, MOJICKYJA, JJCKTPUUYECKUN 3apsj, BEIIECTBO, TelIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, ra3, (U3MUECKHe BEJIWYUHBI, €AMHUIIBI U3MEPEHUsI, KOCMOC, TJIAHETHI,
3BE3161, CoJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI, TOJE3HBIE
HCKOTIaeMbl€, TOIUITMBO, BOJHBIE PECYPCHI.

9 KITIACC
BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuonuueckuit 3akoH. llepumoguueckas cucreMa XuMHYECKHX 3neMeHTtoB J[. U.
MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWMCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KajdblUsg U MUX COCAMHEHUNW B COOTBETCTBUU C
MOJIO’KEHHUEM 3JIEMEHTOB B [leproanueckoil cucteMe U CTpPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUNA KPHUCTAJUIMYECKON PEIIETKH M BUJA XUMHUYECKOU
CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB (MEXKIyHapodHass W
TpUBUAJIbHAS). XMMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSLIMXCS K Pa3IUYHBIM Kilaccam
HEOPraHUYECKUX COCANHEHN, TeHeTUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanusa XuMru4ecKuX peakui 1o pa3jinyHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YY4acTBYIOIIMX B PEAKIIMHM BEIIECTB, MO TEIIOBOMY J((eKTy, Mo H3MEHEHHWIO CTeleHen
OKUCJICHUS XUMHUYECKHX AJIEMEHTOB, IO OOpAaTUMOCTH, MO Y4aCTHUIO KaTaiu3atopa). JK30- U
SHIOTEPMHUYECKHE PEAKI[UU, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsiTue 0 ckopocTu xuMuueckoil peakuuu. [lonsitue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [loHATHE O rOMOTreHHBIX M TE€TepOreHHBbIX peakuusx. llowamue o
Xumudeckom pasnogecuu. Daxkmopwvi, GuuAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U



NOJ0JICEHUE XUMUYECKO20 PABHOBECUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JEKTPOHHBIA OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHON peakunu. COCTaBIEHHE YPAaBHEHUN OKHCIIATEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOLUALIANA. DIEKTPOJIUTHI U HEANEKTPOIUTHL. KaTnoHBI,
AHUOHBI. MeXaHW3M JUCCOLMALMM BEMIECTB C PA3IMYHBIMM BUAAMU XUMHUYECKOU CBS3H.
Crenenp qucconuanuu. CUabHbIE U C1a0bIe 3JEKTPOIUTHI.

Peakiiun nonHoro oomeHa. Y ciaoBHs IPOTEKaHUs peaklMii HOHHOrO 0OMeHa, MOJIHbIE U
COKpalIEHHBIE NOHHBIE ypaBHEHMS peakuuid. CBOKWCTBA KHUCIIOT, OCHOBAHHMH U COJIEH B CBETE
MPEACTaBICHUNA 00 AIEKTPONUTHUECKOW auccouuanuu. KadecTBeHHblE peaklMd Ha HOHBI.
Ilonamue o eudponuse coeti.

XHWMHUYECKUNA JKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMH KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaUIOB M HEeMeTAIoB (rpadura W ajiMasza), CJIOXKHBIX
BEUIECTB (XJIOpUIa HATpHsl); UCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKON peakiuu OT
BO3JICHCTBUSA  Pa3IUYHBIX (AKTOPOB; UCCIENOBAHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB
BEIECTB, Mpoliecca JUCCOLMALMU KHCIOT, HIeJo4Yell U cosieid (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPOBEICHUE OMBITOB, WILTIOCTPUPYIOIIUX TPU3HAKH MPOTEKAHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHME OCaKa, BbIJCJICHHE Tra3za, 00pa30BaHUE BOJbI);
ONBITOB, WUIIOCTPUPYIOLIMX  IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakuuy pa3joKEHHUs, COCAUHEHMS); PACIIO3HABAHWE HEOPTaHUYECKUX BEIIECTB C
NOMOIIIbIO KAUECTBEHHBIX PEAKLIUI HAa MOHBI; PELIEHUE YKCIIEPUMEHTAIBHBIX 3a4a4.

HemeTaibl U X COeIMHEHUS

O6mast xapakTepucTtuka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenieHu okucieHusi. CtpoeHue U (U3HUYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJOTEHOB.
XVMMHUYECKHE CBOMCTBAa Ha MpuMepe Xjopa (B3aUMOJIEWCTBHE C METaJlJlaMH, HEMeTallJlaMH,
menoyaMu).  XaopoBojgopona. ConsiHasg KUCIOTAa, XWMHYECKHE CBOMCTBA, MOJyYEHHE,
npuMeHeHue. JledcTBHEe XJIopa W XJIOPOBOJOPOJIa HA OpraHu3M 4YesoBeKka. Baxnenime
XJIOPUABI U KX HAXOXKJAECHUE B IPUPOJIE.

O6mast xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHsSI aTOMOB,
XapaKTEPHbIE CTENIEHH OKUCIICHUSI.

Ctpoenne u (¢uU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJAa W CEPBHI.
AnnoTtpornHble  MOAUM(UKAIMK  KUCJIOpPOJAa U Ccepbl. XHWMHYECKHE CBOWCTBA  CEpBHI.
CepoBomopos, cTpoeHue, (u3MYecKkue W XUMHUYEeCKHe CBoicTBa. OKCHABI CEphl  Kak
MPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, PU3NYECKne U XUMHUECKHE CBOMCTBA
(obmme kak MpeACTaBUTENS Kiacca KHUCJIOT U cruenududeckne). XUMHUYECKHE PEaKIuu,
JeXalnue B OCHOBE MPOMBIIIJIEHHOTO CIOco0a MOTydeHUs] CepHOM KucioThl. [IpumeHeHwue.
Conu cepHOW KHUCIIOThI, KaueCTBEHHAas peakius Ha cyinb(ar-uoH. Haxoxnenuwe cepbl U €€
COEMHEHUH B ITpUpoAe. XUMHUECKOE 3arpsA3HEHUE OKPYKAOUIEH CPEAbl COEAUHEHUSIMU CEPbI
(KUCTIOTHBIE TOXK/H, 3arpsA3HEHUE BO3AyXa U BOJJOEMOB), CIIOCOOBI €ro MPeI0TBPALIICHHUS.

OO6mrast xapaktepucTuka d31eMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOSHUS aTOMOB,
XapaKTEpPHbIE CTENIEHU OKUCIICHUSI.

A30T, pacnipocTpaHEeHUE B MIpUpoie, GU3NYECKUE U XUMUUYecKue cBoiicTBa. Kpyrosopor
azota B mOpupoae. AMMHAK, ero (HU3NYECKHME U XUMUYECKHE CBOWCTBA, MOJYYEHUE H
npuMenenue. Coiam aMMOHHUS, UX (PU3NUECKUE U XUMUUYECKUE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHUA. A30THasi KUCJIOTa, €€ MoJiyueHue, puznueckue u



XUMHYECKUE CBOMCTBa (00IIME KakK MpeACTaBUTENs Kiacca KUCIOT W CHEHU(PUUYECKUE).
Hcnonb3oBaHWE HUTPATOB M COJEH aMMOHHMS B KadyeCTBE MHUHEPAIBHBIX YAOOpPEHUM.
XHUMHUYECKOE 3arpsA3HEHUE OKpYKAloUIed cpelbl COCIMHEHUAMH a30Ta (KUCIIOTHBIE AOXKIH,
3arpsi3HEHHE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, amnoTponHeie Moaudukanuu Gocdopa, Gpuzndeckue U1 XMMUIECKUE CBOWCTBA.
Oxkcun docdhopa(V) u dochopnas xkucimora, ¢(U3MYECKHE UM XUMHUYECKHE CBOMWCTBA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka sneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTEPHBIE CTEIIEHU OKUCIICHUS.

VYrnepon, amioTponHble MOAU(UKALIMU, PACHPOCTPAHEHUE B MpUPOAE, (PU3nUYecKue u
XUMH4Yeckue cBoricta. Ancopouus. KpyroBopot yriepona B npupoze. Okcuabl yriaepoa, ux
dbu3ndeckue W XUMUYECKHE CBOWCTBa, JEWCTBUE HAa >KUBBIE OPTraHU3MBI, MOJYYECHUE U
NpUMEHEeHHE. DKOJIOTMYEeCKUE TpoOJeMbl, CBsizaHHbIE ¢ okcuaoM yriepona(IV); rumotesa
IJI00QJIBHOTO MOTEIUICHHS KJIMMAaTa; MapHUKOBbIA 3 PekT. YroapHas KUCIOTa U €€ COJU, UX
dbu3nYecKkue U XMMUYECKUEe CBOMCTBA, MOJyYeHUE U npuMeHeHrue. KauecTBeHHas peakiys Ha
kapOoHaT-uoHbl. HMcmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[TepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX YIJIepoJia
(MeTaH, STaH, JTWJICH, allETUJIEH, ITAHOJ, TJIMIEPUH, YKCYCHas KHCIOTa). Mx cocmas u
xumuueckoe cmpoeHue. IloHsTHE O OMOJOTMYECKH BAXKHBIX BEIIECTBAaX: >XUpaX, OeJKax,
yriaeBoaX — M HUX POJM B KU3HMU 4YeloBeka. MamepuanvHoe eOuHCmEo OpeaHudeckux u
Heop2aHUu4ecKux coeOUHeHull.

KpemHuii, ero ¢usmueckue M XMMHUYECKHE CBOMCTBa, MOJy4YeHHE M MPUMEHEHUE.
Coenunenust kpemuuss B mpupoae. OOmme mnpencraBieHuss o0 oxcune kpemHus(IV) u
KpeMHUEeBON Kuciote. CUITMKAThI, MX HCMIOJIb30BaHUE B OBITY, MEIULIUHE, TTPOMBIILIEHHOCTH.
Baoicnetiwue  cmpoumenvHvle  mamepuanel:  Kepamukd, —CMeKIo,  yemeHm,  OemoH,
arcenezooemon. Ilpobremvr 6e30nacHO20 UCNONBL30BAHUS CMPOUMENbHBIX MAMEPUALos 8
NOBCEOHEeBHOU HCUZHU.

XUMHUYECKUN DKCTIEPUMEHT: M3ydeHHe oOpa3I0oB HEOPTraHMYECKHUX BEIIECTB, CBONCTB
COJISHOM KHCIIOTHI; MPOBEICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI M HaOIIOJeHUE
NPU3HAKOB WX MPOTEKAHUS; OMBITHL, OTpa)karolue (PU3NYECKHUe W XHMHUYECKHE CBOWCTBA
rajioreHOB U UX COEIMHEHHI (BO3MOMXKHO UCIIOIb30BaHUE BUIEOMATEPHUAIIOB); O3HAKOMIIEHUE C
oOpasiaMu XJIOPHUI0B (TaJOTEHHUIOB); O3HAKOMJICHHE ¢ 00pa3iamMu cepbl U €€ COeTUHECHUIMHU
(BO3MOKHO HCIOJIb30BAHUE BUECOMATEPHUAIOB); HAOIIOACHHE Mpoliecca oOyTIMBaHUS caxapa
[OJ JEHUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI; W3YYECHHE XHUMHUYECKUX CBOMCTB
pa30aBIEeHHON CEpPHOW KHUCIOTHI, MPOBEJCHHE KAauyeCTBEHHOW peakuuu Ha CyiabdarT-uoH u
HaOJIIO/ICHUE TIpU3HAaKa €€ MPOTEKaHUs; O3HAKOMIIEHHE ¢ (PU3WYECKMMU CBOWCTBAMH a30Ta,
docdhopa u ux coemuHEHUH (BO3MOKHO MCITOIH30BaHUE BUICOMATEPHAIIOB), 00pa3IiaMu
a30THBIX U (HochHOpHBIX ymoOpeHui; monydeHue, coOupaHue, pacro3HaBaHWE W W3YUYCHUE
CBOICTB aMMHaka; MpPOBEJACHUE KAYECTBEHHBIX PEaKIHMi Ha WOH aMMOHHS U (Qocdar-uoH U
W3y4YECHUE IMPU3HAKOB UX NPOTEKAHHUs, B3aUMOAECHUCTBHE KOHIIEHTPUPOBAHHOW a30THOMN
KHUCJIOTBI C MeAbl0 (BO3MOXHO HCIIOJIb30BaHUE BHUACOMATEPHUATIOB); H3yYCHHE MOJeNei
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadura, QyinepeHa; O3HAKOMIIEHHE C MPOILECCOM
azcopOLMK PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHMBOrasa;
MoJIyuyeHue, COOMpaHue, pacno3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEICHUE
KAueCTBEHHBIX peakuuii Ha KapOOHAT- W CUJIMKAT-WOHBl M U3Y4YEHUE TMPU3HAKOB UX



IMPOTCKaHus; O3HAKOMIJIICHUC C HpOHYKHHCfI CUJIMKaTHOU IIPOMBINIJICHHOCTH, PCIICHUC
OKCIICPUMCHTAJIBHBIX 3aaa4 110 TEMC «Baxnenmune HeMeTaJIbl U UX COCIUHCHUA .

MeTtajuibl M UX COCAMHEHUS

OO6miasi XapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJIOB HAa OCHOBAaHUU UX
nonoxenus B Ilepuommyeckoil cucreme xumuueckux siemeHtoB J[. M. Menneneesa u
cTpoeHusa atomoB. CTpoeHre MeTaIoB. MeTajiindeckasi CBsi3b M1 METAIUIMYECKAsT KPUCTa -
JUYECKAsT PEWIETKA. OJEKTPOXUMUYECKUN P HANpsSOKEHUH MeTauioB. Pu3nueckue u
XUMHUYECKHE CBOWCTBA MeTaioB. OOmmMe crnocodbsl mojydeHuss metamioB. [lonsitue o
KOPPO3UHU METAJUIOB, OCHOBHBIEC CIIOCOOBI 3aIUTHl UX OT KOppo3uu. CIuiaBbl (CTallb, YyTYH,
TIOpaIIOMUHUM, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIILIEHHOCTH.

[IlenouHble MeTauIbl: TIOJIOKEHUE B Ilepruoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa; CTpoO€HHE HMX AaTOMOB; HaxoxJaeHue B npupone. duszndeckue u
XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUJIBI U THAPOKCHUIBI HATPUS U
kayus. [I[puMeHeHne MeI0uYHbIX METAIUIOB U UX COEJIMHEHUM.

[IlenoyHo3eMenbHbIE METAJUIBI MAarHUM M KajdblUHWW: monoxkeHue B llepumoamueckoit
cucreme xumuueckux snemeHtoB J[. M. MeHneneeBa; cTpoeHHE MX aTOMOB; HaXOXJCHHUE B
npupojae. Ou3nyYecKue U XUMUUYECKHUE CBOMCTBA MarHus W Kajablivs. Baxueimue coenuHe-
HUS KanbIus (OKCHU]I, TUIPOKCHUI, CONH). JKECTKOCTH BOJBI M CTIOCOOBI €€ yCTpaHCHUSI.

AnroMuHui: nonoxkeHue B Ilepuoauueckoi cucteMe XUMHUYECKux 3yemeHtoB [, U.
MenpeneeBa; CTpOEHHUE aTOMa; HaAXOXKJIeHUE B Ipupoie. Pu3nvecKue 1 XMMUUECKUE CBOMCTBA
amomMuHus. AMdoTepHbie CBOMCTBA OKCHJIA U THAPOKCH/IA ATFOMUHUS.

Keneso: nonoxenune B Ilepuonndeckoin cucreme xumuueckux siemeHtos J[. W
MenzeneeBa; CTpOEHHE aTOMA; HAXOXKIEHUE B Ipupoe. PU3NYECKue U XUMUYECKUE CBOMCTBA
xenesa. Oxeunpl, ruapokcuasl U comu skene3a (II) m xenesa (III), ux cocras, cBolicTBa U
IIOJTy4YEHHUE.

XVUMUYECKUIA JKCTIEPUMEHT: O3HAKOMIJICHHE C OO0pa3laMyd METaJJOB W CIUIABOB, HX
(Gu3MUEeCKUMH CBOMCTBAMHU; HW3Y4YEHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOCHHOCTEHW B3aMMOJEHCTBUS OKCHAA KajbIlUus W
HaTpUsl C BOJOM (BO3MOXKHO HCHOJIb30BAHHE BUIEOMATEPUATIOB); HCCIIEIOBAHUE CBOWCTB
XKECTKOW BOJBI; MpolEcca TOPEeHUs JKele3a B KUCIOpoAE (BO3MOMXHO UCIIOJIb30BaHUE
BUJIEOMATEpUAIOB); NPU3HAKOB IPOTEKAHMUS KAYECTBEHHBIX PEAKUWA Ha HWOHBI (MarHus,
KaJIbLIMS, aJIFOMUHU, IKMHKA, xene3a (II) u xenesa (1), meau (II)); nabnroaeHue u onucaHue
MPOILIECCOB OKpAIlIMBaHWSA IUIAMEHM HMOHAMHU HATpUsl, Kalusgd U Kaiablusd (BO3MOKHO
MCIIOJIb30BAaHUE BHJICOMATEPHANIOB); HCCIIEIOBaHUE aM(OTEpPHBIX CBOWCTB THUIPOKCHUAA
AJTIOMUHHUS Y THIPOKCUA [IMHKA; PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

HoBeie Marepuansl u texHosnoruu. BemectBa m marepuansl B NOBCEIHEBHOW KU3HU
YyeJoBeKa. XUMUS U 340pOBbe. be30ormacHoe ucnoyib30BaHME BEIIECTB U XUMUYECKUX PEAKIUN
B ObiTy. IlepBas moMoIn s Ipu XUMUYECKUX OKOTaX M OTpaBieHUAX. OCHOBBI SKOJOTUUECKON
rPAMOTHOCTU. XUMHUUECKOE 3arps3HEHUE OKpYKawmied cpenbl (mpeaenbHas OMyCcTUMast
koHueHTpanus BeuectB — [1/IK). Ponb XxuMuu B perieHun 3KOJI0rHUECKUX IpoOem.

[IpuponHble ICTOUHUKHU YTJIE€BOAOPOAOB (Yyrojb, MPUPOAHBINA T'a3, HEPTH), MPOAYKTHI UX
nepepadoTKH, UX POJb B ObITY U MPOMBIILIEHHOCTH.



XHUMHUECKUM SKCIEPUMEHT: HU3Yy4deHHe O00pa3uoB MaTepHaioB (CTEKJIO, CIUIABBI
METaJJIOB, OJMMEPHBIE MATEPUAIIbI ).

Me:xnpeaMeTHbie CBA3H

Peanmzamust  MeXNOpeaMETHBIX  CBSi3ed MPU  HW3yYeHWHW XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS] Yepe3 HCIIOJIBb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHATUMN, SBISIONINXCS CHUCTEMHBIMH [UJISl OTICNBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
IUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TIOHSATHS: HAyYHBIH (DaKkT, THIOTE3a, 3aKOH, TEOPHS,
aHamu3, CHHTE3,  KIacCHU(pUKaIuUs, TMEePUOJUIHOCTh,  HAONIOJEHUE,  OKCIIEPHMEHT,
MOJICTIUPOBaHNE, W3MEPECHHUE, MOJeNb, SBJICHHE, MApPHUKOBBIA dJ(PQPEKT, TEXHOIOTHS,
MaTepHUaIbI.

®dwusuka: Marepusi, aTroMm, OdIJIEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIIHI,
paZMOaKTUBHOCTh, MOJIEKYJIa, DJJEKTPHUUYECKHA 3apsll, NPOBOJHUKH, IOITYIPOBOIHHUKH,
IVDIIEKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBa, ras,
pacTBOp, PpPacTBOPUMOCTh, KpPHUCTAITMYECKass pEmETKa, CIUIaBbl, (U3MUYECKHe BEITUYUHBI,
€IMHULIBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorusi: dortocunrtes, npixanue, 6mocdepa, IKOCUCTEMA, MUHEPAIBbHBIE YI00pEHUs,
MHUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE TOPOJIbI, TOJE3HBIC
MCKOITaeMbIe, TOTUTMBO, BOJTHBIC PECYPCHI.



IInanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOr0 npeaMera «XuMHsD» HA YPOBHE
OCHOBHOI'0 0011ero 00pa3oBaHuMA

N3yyenne XuMHUHM B OCHOBHOW IITKOJIE HAMPaBICHO HAa JOCTHKEHUE OOYYArOIIMMUCS

JUYHOCTHBIX, METANIPEAMETHBIX M TIPEIMETHBIX PE3yIbTaTOB OCBOCHHUS YICOHOTO IIPEeaAMETA.
JInuyHoCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS TMPOrPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJI¢ 00YUYCHUSI XUMHUHU B CIMHCTBE YUeOHON M BOCIIUTATEIHHOM IEITCIIEHOCTH
OpraHu3aiii B COOTBETCTBHUU C TPAJAUIMOHHBIMH POCCHMUCKUMHU COIMOKYJIbTYPHBIMU H
JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHU, TIPUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMaMH
MOBEACHUS M CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS, CaMOPA3BUTHUS W COIMAIH3AIUU
00y4Jarouxcs.

JIMYHOCTHBIC PE3YIIbTATHI OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM YHCJIC B YaCTH:
[1aTpHOTUYECKOTO BOCTIUTAHUS
1) IICHHOCTHOT'O OTHOIICHHS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY W HAy4YHOMY
HACJICIUI0, TIOHWMAaHUS 3HAYCHHS XMMHYECKOW HAyKH B JKM3HH COBPEMEHHOT'O OOIICCTBa,
CIIOCOOHOCTH BJIAJCTh JJOCTOBEPHON MH(POPMAIMEH O MEPEIOBBIX JOCTHIKCHUSIX U OTKPBITHIX
MHUPOBOH M OTCYECTBEHHOW XMMUU, 3aMHTECPCCOBAHHOCTH B HAyYHBIX 3HAHMIX 00 yCTPOMCTBE
MHUpa U 00IIeCTBa;
['pak1aHCKOTO BOCITUTAHUS
2) TpEeACTaBIICHUS O COILMAIBHBIX HOPMax M IMpaBUIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, Yy4eOHO-
UCCJIeIOBATEIbCKOM, TBOPUECKOW M JIPYTUX BHUJAX ACSATENBHOCTH; TOTOBHOCTH K pPa3HO-
00pa3HON COBMECTHOMW JESITENIbHOCTU IMPHU BBIMOIHEHUH Y4YEOHBIX, MO3HABATEIbHBIX 3ajad,
BBIMIOJTHEHUN XUMHMUYECKUX JKCIEPUMEHTOB, CO3/IaHUM Y4YEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TIpoLiecce 3TOM y4eOHOM NesITeIbHOCTH; TOTOBHOCTH
OLICHMBAaTh CBOE TOBEJACHUE M TOCTYIKH CBOMX TOBAapHUIIEH C TMO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;
LleHHOCTH HAYYHOTO MO3HAHUS
3)MHpPOBO33PEHYECKUX  TPEACTABICHMA O  BEIIECTBE M  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABISIONIMX OCHOBY JIJIS
MOHMMAaHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpPA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBA3SX YEIIOBEKA C MPHUPOJAHOU CPEIOi, O PO XMMHHU B
MO3HAHUU ATUX 3aKOHOMEPHOCTEH;
4) To3HaBaTEIHHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IIOJIYYCHHE HOBBIX 3HAHWW TI0 XHMUH,
HEOOXOIUMBIX JIJIs1 0OBICHEHUS HAOII01aeMBbIX TPOIECCOB U SIBJICHUI;
5) mo3HaBaTeNbHON, WHPOPMAITMOHHONH W YWTATEIBCKOH KYJIBTYPHI, B TOM YHCJIC HABBHIKOB
CaMOCTOSATEILHON pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMUTEPATYypOH, JOCTYIMHBIMH
TEXHHYECKUMU CPEJICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA;
6) uHTEpeca K 00YUYCHHIO U TIO3HAHHUIO, JTF0003HATEIILHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOU U UCCIIEOBATEIHCKOMN NEITEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTU U YPOBHS 00y4YEHUS B JaJIbHEHIIIEM;
DopMUPOBAHUS KYIbTYPBI 3I0POBBS
7) 0CO3HaHWS [IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 370pOBBI 00pa3 >KW3HU, OCO3HAHMS TOCIEICTBHA W HEMPHUATHS BPEIHBIX IMPUBBIYCK
(ynotpebyiieHusi ajkorojsi, HapKOTHUKOB, KYypEHHs), HEOOXOJUMOCTU COOJIIOJACHUS MpaBUil
0e30macHOCTH MTPH OOPAIICHUH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HH;




TpyaoBOro BOCIUTaHUS

8) mHTepeca K MPaKTUYSCKOMY HU3YYCHHIO TPodecCuil U Tpyaa pa3InyHOIO poJia, YBaXXCHHE K
TPyLy W pe3yibTaTaM TPYJIOBOM JAEATETbHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAaHUM M0 XUMHUH, OCO3HAHHOTO BHIOOpA MHANBUYATBHON TPACKTOPUU
MPOJOKEHUsT 00pa3oBaHUsl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMMHH,
0OI1IeCTBEHHBIX UHTEPECOB M MOTPEOHOCTEM; yCIemHON MPodheCCUOHAIbLHON JEATeIbHOCTH U
Pa3BUTHS HEOOXOIUMBIX YMEHUM; TOTOBHOCTh aJIalITUPOBATHCS B MPO(ECCUOHAIBHOU CPEJIE;
DKOJIOTUYECKOT0 BOCIUTAHUS

9) 5KOJOTHYECKH 11eIeCO00pa3HOro OTHOIICHHS K MPUPOAE KaK MCTOYHUKY JKU3HHM Ha 3eMile,
OCHOBE €€ CYIIECCTBOBAaHMS, MOHUMAHUS [IEHHOCTH 3JI0POBOTO M 0€30MacHOT0 00pa3a >KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY M TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHUS IIEHHOCTU COOJIOJIGHUs] TIpaBWJl 0€30MacHOTrO TMOBEACHUs Mpu pabdbore ¢
BEII[ECTBAMHU, a TAKXKE B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO M KU3HU JIIOJICH;

10) crmocoOHOCTH TPUMEHATh 3HAHMS, IMOJIydaeMble NMPU H3YUYCHUHW XUMHH, ISl PEIICHHUS
3a/1a4, CBS3AHHBIX C OKPYXKAIOIIEH MPUPOIHON Cpejioi, MOBBIIICHUS YPOBHS JKOJOTHUECKOMN
KyJbTYpPbI, OCO3HAHHMS TJIO0ATBLHOTO XapaKTepa AKOJOTUUECKUX MPOOIeM U MyTEeH UX PEIICHHS
MOCPEJICTBOM METOJIOB XUMHH;

11) >KOJIOTMYECKOTO MBIIUICHUS, yMEHHS PYKOBOACTBOBATHLCA HM B I03HABATEIbHOM,
KOMMYHHMKATUBHOM M COIIMATIBLHOMN ITPAKTHUKE.

MeTanpeagMeTHbIe pe3yJabTaThI

B cocraBe MerampenMeTHBIX PE3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (DOPMUPOBAHMUS
MUPOBO33PEHUS OOIeHaAyYHbIe TTOHATHUS (3aKOH, TEOpUSsl, MPUHIIUII, THUIOTE3a, (DaKT, CUCTEMA,
IPOIECC, PKCIEPUMEHT U Jp.), KOTOPHIE HCIOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IpeIMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (POPMUPOBATH MPECTABICHUE
O IIEIOCTHOM Hay4yHOW KapTHHE MHpa, | YHUBEpPCAJbHBIE ydeOHbIE JCHCTBUSA
(mo3HaBaTeNbHbBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC), KOTOPbIC 00ECIICUYNBAIOT
¢bopMHUpOBaHUE TOTOBHOCTH K CaMOCTOSITEJIBHOMY TUIAHUPOBAHUIO W OCYIIECTBICHHUIO
y4eOHOMU JIeITEIIBHOCTH.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHHUS 00pa30BATENbHON MPOrpamMMbl 1O XUMUU
OTpa’)KaroT OBJIA/ICHUE YHUBEPCAIbHBIMH I03HABATEIILHBIMU ACHCTBUSIMU, B TOM YUCJIE:

ba30BBIMU TOTMUECKUMHU JCHCTBUIMU

1) yMmMeHHEM HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO  MBIIIICHUS IIPH OCBOCHHMHM 3HAHHIA:
pacKphIBaTh CMBICI XHMHYECKUX TMOHSATUM (BBIAENSATH MX XapaKTEepHbIe IPU3HAKH,
yCTaHaBIMBaTh B3aUMOCBS3b C JIPYTUMH TOHSATUSIMU), UCTIOJB30BaTh MOHSTHS JJIsI OOBsiC-
HEHHSI OT/ICNIBHBIX (DAKTOB W SBJIICHUI; BRIOUPATh OCHOBAHUS M KPUTEPUU JIJIS KilaccupuKaum
XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEAKIMW;, yCTAHABIMBATH MPUYMHHO-CIJICICTBECHHBIC
CBSI3M MEXAYy OOBEKTaMU H3YUCHHS, CTPOUTH JIOTHYECKUE pacCyXAeHUsS (MHIYKTHBHBIE,
JeTyKTUBHBIC, 10 aHAJIOTHUH); J€JaTh BBIBOJbI U 3aKJIFOUYCHUS;

2) YMEHHEM IPHUMECHATh B MPOIECCE MO3HAHMS MOHATUSA (MPEIMETHBIC M METaIllpeAMETHEIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCMOJIb3yeMble B XUMHUH, MPEOOPA30BBHIBATH IIHMPOKO
MPUMEHSAEMbIE B XUMHH MOJCIbHBIE TPEACTABICHUS — XHWMHYCCKUW 3HAK (CHMBOJI
3JeMeHTa), XUMHudeckas (opMylia U ypaBHEHHE XUMHUYECKOW PEaKIMHM — TMPU PEIICHUU
y4eOHO-TI03HABATENbHBIX 3aJad; C YYE€TOM OSTHUX MOJACIbHBIX MPEICTaBICHUU BBIIBIATh U
XapaKTePU30BaTh CYIIECTBEHHBIE MPHU3HAKN U3yYaEMBIX 00BEKTOB — XMMUUYECKUX




BELIECTB M XHWMHYECKUX pEaKUWi; BBIABIATH OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-
CIEACTBEHHBIE CBS3W WU INPOTHMBOPEYUS B M3Yy4aeMbIX IPOLECCAX W SBJICHUAX; IPEIIararb
KPUTEPUHU [JIs1 BBISBICHUS 3TUX 3aKOHOMEPHOCTEHW M MPOTUBOPEUMI; CAMOCTOATENBHO BbIOU-
paTh crnoco0 pemeHuss y4eOHOM 3anayu (CpaBHMBATh HECKOJIBKO BapUAHTOB pEIICHMS,
BbIOMpATh HanboJiee MOAXOASIINNA ¢ Y4ETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPUEB);

ba3oBbIMU HCCIIEI0BATEIbCKUMU ICUCTBUSIMA

3) yMEHHEeM HCIOJb30BaTh MOCTABICHHBIC BOMPOCHI B KaYeCTBE MHCTPYMEHTA TO3HAHUS, a
TaK)K€ B KaueCTBE OCHOBBI i (OPMUPOBAHUS TUIMOTE3bI IO TMPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYK/ICHUI;

4) npuoOpeTeHHe OIbITa 10 TIUIAHWPOBAHHMIO, OPraHHM3AllMK W IMPOBEACHUI0 YYCHHUYCCKHX
HKCIIEPUMEHTOB: YMEHHE HaOJII0aTh 32 XOJIOM IpoIlecca, CaMOCTOATENBLHO MPOTrHO3UPOBATh
€ro pesynbTar, (QopMyJIHpoOBaTh OOOOIIEHUS K BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
OTbITa, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJIeTaHHOM padoTe;

PaGotoii ¢ nndopmanmeit

5) yMeHHneM BBIOMpATh, aHATM3UPOBATh M HHTEPIPETUPOBATh HH(DOPMALIHIO Pa3IUYHBIX BHIOB
U (QopM TpEICTaBICHUSA, TIOJy4aeMyl M3 pa3HBIX HWCTOYHHUKOB (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJCpXKAHUsSA, CIPABOYHBIC TIOCOOMs, pecypchl HHTEpHETA);
KPUTHYECKU OIICHHBATh IPOTHBOPEUYHUBYIO M HEJIOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHeM MPUMEHSTh Pa3IMYHbIE METOBI U 3alPOCHI IIPH MOKUCKE M 0TOOpEe HHGOPMAIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JUIS BBIMIOJHCHHS YYEOHBIX M TIO3HABATEIHHBIX
3aJa4  ONMPENENICHHOTO THMA; TNpUOOpeTeHHe OmbliTa B 00JacTH  UCIOJIB30BaHUS
MHPOPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHIA, OBJAJICHUE KYJIBTYpOH aKTUBHOTO
WCTIOJIB30BAHMSI PA3IMYHBIX TTOUCKOBBIX CHCTEM; CAMOCTOSATEIHHO BBHIOMPATH ONMTHMAIBHYIO
dopMy TpencTaBieHus WHPOPMAIMU W WILTIOCTPHPOBATH pEIIaeMble 3aJad4d HECIIOKHBIMH
cXeMaMu, JuarpaMMaMu, IpyruMu ¢hopmMaMu rpaduKu U UX KOMOUHAIIUSIMU;

7) yMEHHEM HCIIOJIb30BaTh W aHAJIU3UPOBaTh B IMpoIllecce y4eOHOW W HMCCIIEeI0BATEIbCKOM
ACSATENLHOCTH HMHPOPMAIIMI0 O BIMSHAM TPOMBIIIJICHHOCTH, CEIbCKOTO XO3SiCTBa U
TPaHCIIOPTa Ha COCTOSIHUE OKPY>KAIOIIEeH TPUPOTHON CPEIbl;

YHuBepcanbHbIMU KOMMYHHUKATUBHBIMU ACHCTBUSMU

8) yMmeHmeM 3amaBaTh BONPOCH (B XOJe JAHWajiora W/WIA JTUCKYCCHH) IO CYIIECTBY
oOcyx/maeMoi TeMbl, (POPMYIHpPOBaTH CBOM TMPEMJIOKECHHS OTHOCUTEIHHO BBITTOJTHCHHS
NPEIOKEHHOW 3a/1a4u;

9) nmpruoOpeTeHHe OTbITa MPE3CHTAIUN PE3YIbTATOB BBITIOJHEHHS XUMUICCKOTO IKCIICPUMEHTA
(;maboparopHOrO OMBITA, JAaOOPATOPHON pabOTHI MO WCCICIOBAHUIO CBOWCTB BEIICCTB,
y4e0HOTO MTPOCKTA);

10) 3aWHTEpEeCOBAaHHOCTH B COBMECTHOW CO CBEPCTHHKAMH I[IO3HABATCIIBHOH |
MCCJIEI0BATEILCKON JCATEIBPHOCTH TPU PEIICHHH BO3HUKAIOIINX MPOOJIEeM HAa OCHOBE ydéTa
o0IUX MHTEPECOB M COTIACOBAHUS TO3UIUN (0OCYX)IACHUS, OOMEH MHEHHSIMH, «MO3TOBBIC
MTYPMBD», KOOPAWHAIINS COBMECTHBIX JIEUCTBHM, OMpEICICHHUE KPUTEPUEB IO OIICHKE
Ka4yeCTBa BHITIOJTHEHHOW pabOTHI U JIp.);

YHUBEpCATbHBIMU PETYJISTUBHBIMHU JICUCTBUSMU
11) yMeHHEM CaMOCTOSTEIIBHO ONPEACIIATh ST ACATEIIBHOCTH, INIAHUPOBATh, OCYIIECTRIISTh,




KOHTPOJUPOBATh M TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOKO JEATEIbHOCTb, BbIOMpATh
HaunOosee A(PQPexkTuBHbIE CHMOCOOBI pEIIeHUs Y4YEeOHBIX U [O3HABaTENbHBIX 3ajady,
CaMOCTOSITEIIbHO COCTAaBJIATh WM KOPPEKTUPOBATH IPEIIOKECHHBIM aJTOPUTM AECUCTBUU IIpU
BBINIOJIHEHUU 33JaHUil ¢ y4€TOM TMOJyYEHHs] HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX M pEAKLUAX; OLEHUBATH COOTBETCTBUE IIOJYYECHHOI'O pPE3yJibTaTa 3asBICHHOU
LEIIU;

12)yMeHueM UCIOIB30BaTh U aHATM3UPOBATh KOHTCKCTHI, MPEIIaracMble B YCIIOBHH 3aJIaHUI.

IIpeameTHbIe pe3yabTaThl

B cocTtaBe mnpeaMeTHBIX pPe3yabTaTOB IO OCBOCHUIO O0S3aTENBHOTO COJEpIKaHUS,
YCTAHOBJIEHHOTO JAHHOW MpPUMEpPHON paboueil mMporpamMmoi, BBIICISIOT: OCBOEHHBIE
oOydJarolmUMHCsl HAy4YHbIC 3HAHUS, YMEHHUs M CIOCOOBI JeWCTBUM, crnenuduueckue s
npeaMEeTHON 00JacTu «XUMUS», BUJBI JESITCIBHOCTH IO TOJYYEHUIO HOBOT'O 3HAHUS, €T0
UHTEpIpeTalii, MNpPeoOpa3OoBaHUI0O U MPUMEHEHUI0O B Pa3IMYHBIX YYEOHBIX M HOBBIX
CUTYalUAX.

[IpeamerHble pe3ynbTaThl NPEACTaBICHbI 1O TrojaM OOy4YeHUsST U OTpaKaroT
c(hOpMUPOBAHHOCTD Y 00YUAIOIINXCS CICAYIOMMNX YMECHUI:

8 KJIACC

1) packpvieams cmblci OCHOBHBIX XMMHYCCKHX IMOHATHH: aTOM, MOJIEKYyJa, XHMHYECKHIMA
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOPOJHAS U HEOIHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi J0Jii XUMUYECKOTO JIEMEHTa B COCJAMHEHHH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHHUS,
XUMHYECKasi peakius, KiacCuPuKkaius peakiuii: peakiiuu COeIMHEHUS, PEaKIIUU Pa3I0KEHus,
peakiuuu 3aMeleHus, peakiuu oOMeHa, HK30- M JHAOTEPMHUYECKUE PEAKIMH; TEeIJIOBOU
ekt peaknuu; SApPO aToma, dAESKTPOHHBIN CIIOW aToMa, aTOMHAas OpOUTajb, paauyc aToMa,
XUMHYECKasi CBSI3b, MOJIAPHAS M HETIOJISIPHASI KOBAJIGHTHASI CBS3b, MOHHAS CBSI3b, MOH, KaTHOH,
aHUOH, PAaCTBOP, MacCcoOBas JI0JIA BelllecTBa (MIPOLICHTHASI KOHIICHTPAIIKsA ) B PaCTBOPE;

2) unnmiocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHATHH (CM. M. 1) U IPUMEHSTH
ATH TOHATHUSA NPU OMMCAHUH BEIIECTB U UX MPEBPAILICHUIA;

3) ucnonvzosamv XUMUIECKYIO CUMBOJIMKY JIJISi COCTaBleHHUS (DOPMYJT BEIIECTB U ypaBHCHUI
XUMHWYECKUX PEaKIU;

4) onpedensmv BaJCHTHOCTH AaTOMOB 3JIEMEHTOB B OHWHApHBIX COCIUHCHHSX; CTCIICHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COCAMHECHHSX, MPUHAIJICKHOCTh BEIIECTB K
OTIpeZIeIEHHOMY KJIacCy COeAMHEHUH Mo (opmysam; BUJ XUMHYECKOU CBI3U (KOBaJCHTHAs U
MOHHAs) B HEOPTAHUYECKUX COCANHECHUSX;

5) packpvisamv cmuvica llepmonmueckoro 3akoHa J[. WM. MeHzaeneeBa: JeMOHCTPUPOBATH
MMOHUMAaHKE NEPUOINYECKOIN 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX AJIEMEHTOB OT UX MOJOKEHUS
B Ilepuoauueckoil cucTeMe; 3aKOHOB COXPAaHEHHUS MAcChl BEIIECTB, MOCTOSIHCTBA COCTAaBa,
ATOMHO-MOJICKYJIIPHOTO ~ yY€HHWs, 3aKOHa ABOTajJpo; ONHUCHIBATh U XapaKTepHU30BaTh
Tabimunyto ¢opmy lleprogmdeckoil cucTeMbl XUMHYECKUX JJIEMEHTOB: Pa3iuvaTh MOHSATHS
«rnaBHas noarpynna (A-rpymnmna)» u «nodouHas noarpymnna (b-rpynmna)», mansie u OoibIIne
MEepPUO/Ibl; COOTHOCUTHh 0003HAUYEHUS, KOTOphIe UMetoTcs B Tabnuue «[lepuoandeckas cucrema
xuMmudeckux sneMeHToB JI. M. MennmeneeBa» ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB MW 3apsija siapa, oOlIee YUCIO DJIEKTPOHOB U



pacnpesiesieHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposamv XUMUYECKHE DIIEMEHTHI; HEOPTaHMYECKHE BEUIECTBA; XHMUYECKHE
peakiuu (1o YMUCIy U COCTaBY yYacTBYIOIIUX B PEaKIIMU BELIECTB, MO TEIIOBOMY 3 (ekTy);
7) xapaxmepuzoeéams (OMUCHIBATh) OOIIME XMMHUYCCKHE CBOWCTBA BEINECTB PA3IMYHBIX
KJIaCCOB, MOJTBEPKIasi ONMUCAHUE NMPUMEPAMU MOJEKYISIPHBIX YPAaBHEHHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUM;

8) npoenozuposame CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX KaueCTBEHHOTO COCTaBa;
BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPAICHUNA B Pa3TUYHBIX YCIOBUSX;

9) gvlyucaAMS OTHOCUTEILHYIO MOJICKYJISPHYIO W MOJSIPHYE) MAacChl BEUIECTB; MAacCCOBYIO
J0JIF0 XMMHUYECKOIro 3JeMeHTa Mo (opmysie COEAMHEHHUS; MAacCOBYIO JOJIO BEIIeCTBa B
pacTBOpE; NPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKLINH;

10) npumensimv OCHOBHBIC ONEPAIMU MBICIUTEIBHOW ACSITECIBHOCTH — aHAIM3 U CHHTE3,
CpaBHeHHE, 0000IIeHne, CHCTeMaTH3aluIo, KIAacCU(UKAIUIO, BBISBJICHUE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJI1 U3yUYECHUS] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIHIA;
€CTEeCTBEHHO-HAYYHbIE€ METOJIbl IMO3HaHMUS — HaOJI0JIeHne, H3MEpEeHUe, MOJEIIMPOBaHUE,
AKCTIIEPUMEHT (peasIbHBIA U MBICIICHHBIN);

11) credosams TIpaBUIAM  TOJIb30BAHUS XUMHUECKOW TMOCYA0H ©  J1a0OpaTOPHBIM
o0opyaoBaHMEM, a Takxke IMpaBwiaM oOpalleHus ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XHUMHUYECKHX OIBITOB IO TOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHOW MAacCCOBOM JIOJIEM PAacCTBOPEHHOIO BENIECTBA; I[UIAHUPOBATH U IPOBOJMUTH
XUMHYECKUE IKCTIIEPUMEHTHI 10 PAaCcClO3HABAHUIO PACTBOPOB IENOYEH M KHUCIOT C IMOMOIIbIO
UHAUKATOPOB (JlakmMyc, peHondTaaent, METHIOPAHK U Ip.).

9 KUJIACC

1) packpvieamv cmblci OCHOBHBIX XHUMHUECKUX TOHSITHHA: XUMHUYCCKUH DIIEMEHT, aTOM,
MOJIeKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, BaJIEHTHOCTH,
ANEKTPOOTPULIATETILHOCTh, CTEMEHb OKHUCIEHHUS, XUMUYECKas pPEaKIusi, XUMUYECKas CBS3b,
TEIIOBOM  A(deKT peakuuu, MOJb, MOJAPHBIH 00BEM, PACTBOP;  DJIEKTPOJIUTHI,
HERJICKTPOJIUTHI, JIEKTPOIUTUYECKAS TUCCOLMALIMSA, PEAKIMU HOHHOTO 0OMEHa, KaTalnu3aTop,
XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-
BOCCTAaHOBHTEIBHBIE PEAKIIUU, OKUCINUTEIh, BOCCTAHOBUTEINb, OKHCICHUE U BOCCTAHOBJICHHE,
aloTponusi, aMmGOTEepHOCTh, XUMHUUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAS, METAJUTUYeCcKas),
KpUCTAJITIMYECKasT PElIETKA, KOPPO3Usl METAIJIOB, CIUIaBbl; CKOPOCTh XMMHYECKON pEeaKiuu,
npeaenbHo nonyctuMmas konuentpauus (I11K) Bemectsa;

2) unnocmpuposanms B3aUMOCBSI3b OCHOBHBIX XHMHWUYECKUX TMOHATHN (CM. 1. 1) M MPUMCHSITH
ST MOHSATHUSA MPU ONKUCAHUY BELIECTB U UX MPEBPAILCHHI;

3) ucnonv306ams XUMUYECKYIO CUMBOJIMKY JJISI COCTABIICHUS ()OPMYJT BEIISCTB U ypaBHEHUI
XUMHUYECKUX PEaKIU;

4) onpeodensimb BAICHTHOCTh M CTCIICHb OKHCIICHUS XMMHYCCKHUX DJIECMEHTOB B COCJIMHCHUSIX
Pa3IMYHOIO COCTaBa; MPHUHAJIC)KHOCTh BELIECTB K OMPENENEHHOMY KJIACCy COEAUMHEHUU IO
dbopMyam; B XUMUUECKON CBA3U (KOBAJICHTHAs, HOHHAS, METAJUTMUECKas) B
HEOPraHUYECKUX COCIMHEHUSX; 3aps]l MOHA MO XMMHUYECKON ¢opmyle; XapakTtep Cpeabl B
BOJHBIX pAcTBOpax HEOPraHUYECKUX COCAUHEHUM, THUI KPUCTAUIMYECKON pemméTKu
KOHKPETHOTO BEIIECTBA;

5) packpwvieamv cmwuicn Tlepuonnueckoro 3akona J[. . MenaeneeBa u J1eMOHCTPUPOBATh €0



MOHMMaHHWE: ONMHUCHIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy Ileproamueckoit cuctemsbl
XUMHAYECKUX DJIEMEHTOB: pa3InyaTh MOHATHUS «TJaBHas noarpynmna (A-rpymnmna)» u «nododHas
noarpynmna (b-rpymnmna)», mansle u 0oJblIME MEPUObI; COOTHOCUTh O003HAYEHUsS, KOTOPbIE
UMEIOTCSl B MEPHOAMYECKON TaOiWIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHAYECKUX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIee 4nciao 3JIEKTPOHOB M pacipeaelicHue
UX IO DJIEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
AIIEMEHTOB M MX COCAMHEHUU B TpejesiaXx MajbIX MEePUOIOB U TJIABHBIX MOATPYMI C y4ETOM
CTPOCHHS UX aTOMOB;

6) rraccuguyuposamv XUMUYECKHE DIIEMEHTHI; HEOPraHMYECKHE BEUICCTBA; XHMHUYECKUE
peaxiuu (10 YMCITY M COCTaBy YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIJIOBOMY 3 dexTy, mo
M3MEHEHUIO CTeTICHEW OKUCIICHUS XUMHUECKHUX DJIEMEHTOB);

7) xapaxmepuzoeams (Onucviéams) OOIIKME U CHICIU(PUICCKHE XUMUIECKHE CBOMCTBA MPOCTHIX
M CIIO)KHBIX BEIIECTB, TMOATBEPXAas ONUCAHUE NPUMEpPaMH MOJCKYJISPHBIX M HOHHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKHUX PEAKIINIA;

8) cocmasnsimev ypaBHEHUS SJIEKTPOJIMTUYCCKON TMCCOIMAIIUN KUCIIOT, INEIOYeHd U COJICH;
NOJTHBIE W COKpamIéHHBIE ypaBHEHUS pEAaKIUii HOHHOTO OOMEHa; YpaBHEHHS pPEaKIIWH,
MOJTBEPKAAIONINX CYIIECTBOBAHWE TEHETUYECKOW CBSI3M MEXKIY BEIIECTBAMHU Pa3IHMUHBIX
KJIACCOB;

9) packpvieamv CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOT'O OaaHca dTHX PEaKIIHii;

10) mpoecnosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS; BO3MOXKHOCTH
NPOTEKAHMsI XUMUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

11) ewiuucasims OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYEO MacChl BEIECTB; MAacCOBYHO
JIOJIF0  XMMUYECKOTO dJeMeHTa Mo (opmylie COeAMHEHUS; MacCOBYIO JOJIO BeEIllecTBa B
pacTBOpe; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PeaKinu;

12) cnedosams TIpaBUJIaM  TOJIb30BAHUS XUMHUECKOW TMOCYA0H ©  J1aOOpaTOPHBIM
o0opyaoBaHMEM, a TakXke IMpaBwiaM oOOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHMSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO TOJYYCHUIO H
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOTO Ta3a);

13) npoeooums peaxiyiu, MOATBEPIKIAAIONINEC KAUYCCTBCHHBIH COCTAB Pa3IMYHBIX BCIICCTB:
pacrio3HaBaTh OIBITHBIM IMYTEM XJIOpHUI- OpoMHUI-, HOAUA-, KapOoHaT-, ¢ocdar-, cCuiIuKar-,
cynbdar-, THUIPOKCUA-HOHBI, KATHOHBI aMMOHHUSI ¥ HMOHBI HM3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOININE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX BEIIECTB;

14) npumensimo OCHOBHBIC OTICPAIlUU MBICIUTEIHLHOW ACATEILHOCTH — aHAJIW3 W CUHTE3,
CpaBHEHHUE, 0000IIeHNEe, CUCTEMATU3allMI0, BBISIBICHNE MPUYMHHO-CJIEICTBEHHBIX CBS3eH —
JUTSE. U3yYEHUS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIHi; €CTECTBEHHO-HAYYHBIE METOJIbI
NO3HaHWsI — HaONIOJIEeHUEe, W3MEpEHHe, MOJEIUPOBAHMUE, OSKCIEPUMEHT (peaslbHbli |
MBICJICHHBIH).



TEMATHUYECKOE ITJIAHNPOBAHUE
Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

KJIACC

(2 u B Henemo, Beero 68 u, U3 HUX 3 4 — pe3epBHOE BPeMs)

IIpumepHBbIe
TEMBbI,
pacKpbIBaloLIe
MAHHBIA pa3aeJa
MpPOrpaMMbl,

1 KOJIHYECTBO
4acos,
O0TBOJMMOE HA UX
H3y4eHue

OcHOBHOE coaep:kaHue

OcHOBHBIE BULI
mesaTeIbHOCTH
00y4aroImuXxcs

Lugpossbie
o0pa3oBaTe/ibHbIE

pecypchl

Pa3nen 1. [lepBon

avajbHble XuMH4eckue mousarus (20 u)

Tema 1. Xummus
— BasKHas
00J1aCTh
eCTeCTBO3HAHMS
U MPAKTUYEeCKOM
messTeIbHOCTH

JeI0BeKa
(G

IIpeamer xumuun. Ponb xumuu
B JKH3HH YeJIOBeKa. XMMHS B
CUCTEME HayK.

MeToanl MO3HAHUS B XUMUH.
Tema u BemecTBa. @PU3HUESCKUE
CBOMCTBaBEIIECTB. ATperaTHoe
COCTOsIHHE BeIleCTB. UucThie
BeIllECTBA U CMECH.

CriocoObI pa3JIeJICeHUsI CMECCHi.
Ddu3nde- CKHUE U XUMHYCCKUEC

= PaCKpBIBaTI) CMBICJI

- PackpbiBaTh poJib
XUMUHU B IIPUPOJIE U
PKU3HH YeJIOBEKa, €€
CBSI3b C JIPYTUMH
HayKaMH.

- PazimmuaTe uncreie
BEILICCTBA U CMECHU,;

https://resh.edu.ru

M3YyYdaCMbIX TTOHSITHUI.

https://youtu.be/Nj

YYKEFOCcx8



https://resh.edu.ru/
https://youtu.be/NjYYKEFOcx8
https://youtu.be/NjYYKEFOcx8

siByieHus. [Ipu3Ha-ku u
YCJIOBHS IIPOTECKAHUS
XUMHYECKUX PEAKIINU.
3HAKOMCTBO C MpaBUJIaMU
0e30MmacHOCTU M TIpUEMaMHU
paboThl B XUMHUYECKOU
nmabGopaTopuu.

JleMoHCTpanuu

JlaGopaTopHOoe 000opy/I0BaHUE.
Pa3auuHbIe BUABI XUMHYESCKOM
MOCY OblI.

OTHOPOJIHBIC U
[HEOTHOPOIHBIC CMECH.

- Paznuuarte pusunygeckue
M XUMHUYCCKHE IBJICHUSI.
- OnpeniensTe MpU3HAKHA
XAMHWYECKUX pEaKIIUui 1
YCIIOBUST UX
MPOTCKAHMUSI.

- CirenoBaTh mpaBUJIiaM
MOJIb30BaHUS
XUMHYECKOU MOCYO0U U
imabopaTopHbBIM
o0opysoBaHUEM, a
Tak>XKe mpaBUIaM
oOpareHus ¢
XUMHUYECKUMU
BEILICCTBAMH B
COOTBETCTBUH C
MHCTPYKIUSIMH T10
BBITIOJTHEHU IO
MpaKTUYECKUX padoT.




OOpa3sIibl BEIISCTB.

CnocoObl pa3aesieHus: cMecei
(puns-TpoBaHMe, BBITApUBAHUC,
TTUCTUILIS TN,

xpomarorpadus).
JlaGopaTopHble u
npaKkTHYecKkne padoTsbl
Vlabopamopnwsle onbimeul:
Onucanue PU3NIECKUX CBOUCTB
BelecTB. Paznenenrue cMecH ¢
[MOMOIIILIO MarHuTa.

[ Ipaxmuueckue pabomuoi.

Ne 1. I'IpaBuiia paGoThl B
nmabopaTopuu U MPUEMBI
oOparteHus ¢ J1abopaTOpHBIM
000pyIOBaHUEM.

Ne 2. Pa3znenenue cmecei (Ha
[MpUMEpPE OUNCTKHA TOBAPECHHOM
COJIN )

- InanupoBare u
MPOBOJANUTH XUMHUYECKHUU
PKCIIEPUMEHT MO
M3YYEHHUIO U OIIMCAHUIO
(pu3ugecknx cBONCTB
IBEIIIECTB, CIIOCOOOB
[pa3JICaIeHUsI CMECEU
BEILIECTB.

- Mcnionp30BaTh 1ipu
BBITOJTHEHUN YYEOHBIX
BaJaHUM U B Ipoliecce
lCClIenOBaTEIbLCKOU
NEesITEJIbHOCTU HAYYHO-
MOITYJIAPHY IO
nmaTeparypy
XUMUYECKOTO

COJIep KaHUs,
CIIpaBOYHbIE MaTepUaJbl,
pecypcol MHTEpHETA.

- BeicTpauBarhb
pa3BEPHYTHIE
MUCbMEHHBIE U yCTHBIE
OTBETHI C OIOPOM HA
mHdOopManuo u3

https://youtu.be/4eb
uU--6fdY

Mcnosib30BaHuEM
000pyTI0BaHUS IICHTPA
ECTECTBEHHO-HAyYHOUI
Y TEXHOJIOTHYECKON
HaIpaBJIEHHOCTH
«Touka poctay.



https://youtu.be/4ebuU--6fdY
https://youtu.be/4ebuU--6fdY

ydeOHHKA U CIIPABOYHBIX

MaTepHuaIoB, TPaAaMOTHO
MCII0JIb30BaTh
M3y4YEHHBIN
MOHSITUUHBIN arrapar
Kypca XUMHUH

Tema 2.
BenrecTtBa
M XUMHYECKHue

peakiuu
(1549)

ATOMBI U MOJICKYJIbI.
XUMHUYIECKHE DJIEMEHTHI. 3HAKH
(CUMBOJIBI) XUMHYECKHUX
hi1eMeHTOB. [IpocTrie n
CJIOKHBIE BEIleCcTBAa. ATOMHO-
MOJICKYJISIPHOE YUEHHE.
Xumudeckas ¢popmyJia.
BajneHTHOCTh aTOMOB
XUMHYCCKHX DJIEMCHTOB. 3aKOH
ITOCTOSIHCTBA COCTaBa BEIIECTB.
OTHOCHUTEIIbHAsI aTOMHasI
macca. OTHOCHUTEIIbHAS
MOJIEKYJIsIpHasi Macca.
MaccoBast IO/ XUMHUYCCKOTO
DJIEMEHTAa B COCAHUHCHUH.
Dduznueckre U XUMHUYCCKUE
STBJICHUSI.

XUMHUYeCcKas peaKkusl.

- [IpumensTh
€CTECTBEHHO-HAyYHbIC
METOIbI TTIO3HAHUS (B

TOM 4MCJIC HaOJII0AcHUE,

MOJICITMpPOBAHUE,
PKCIIEPUMEHT) U
OCHOBHBIEC ONepaluu
MBICIIUTEIIbHOM
IMesaTeIbHOCTHU
(cpaBHEHUE,
KJacCHu(UKAITHS) JIIsT
M3y4YEeHUs BEIIECTB U
XUMHUYECKUX PEaKIIH.
- PackpbsiBaTh CMBICIT
M3ydaeMbIX MOHSITHUHN U
BAaKOHOB U MPUMEHSITH
DTUTOHSITUS IPU
OIMMCaHUU CBONCTB

https://resh.edu.ru

https://youtu.be/HP

SGolof6UM

https://youtu.be/ibA

SEfhsN1M



https://resh.edu.ru/
https://youtu.be/HPSGoI0f6UM
https://youtu.be/HPSGoI0f6UM
https://youtu.be/ibASEfhsN1M
https://youtu.be/ibASEfhsN1M

IIpn3Haku

1 YCJIOBUS IIPOTEKAHUS
XAMHWYECKUX PEaKLINU.
XUMHUYECKHUE YPABHEHUS.

BEIIECTB U UX
TpEeBpaILCHUM.

- Paznuuare ¢puznyeckue
M XUMHUYECKHUE SIBJICHUS,
OOBSICHATH UX CYIIHOCTH
C TOYKHU 3PCHUST aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

THhnel XUMHUYECKUX peakui
(coenuHe- HUS, Pa3JI0XKEHUS,
3amMenieHus1, OOMeHa). 3aKoH
COXpaHEHUsI MacChl BEIIECTB.
M. B. JIoMOHOCOB — yUE€HBI-
PHIIMKJIO-TTEUCT.
JleMoHCcTpanumn

Ddusnueckue sIBICHUS
(pacTupanue caxapa B CTyIIKE,
KUTICHUE U KOHJIEHCA- [T
BOJIBI U T. 11.).

XuMHUUECKHEe SIBJICHUS
(ropeHune cBeYH, pa3jIoKEHUE
caxapa, B3auMOJeUCTBUE
CEpHOU KHUCIOTHI C XJIOPUIOM
Oapusi, pa3noXXKeHUe

- OnpenensaTs MpU3HAKHA
XAMHWYECKUX pEaKIIui,
YCJIOBUS UX
MPOTEKAHUSI.

- OOBSICHATH CYIIHOCTH
(pu3ugeckux u
XUMHUYECKUX SIBJICHUU C
TOYKH 3PEHUSIaTOMHO-
MOJIEKYJIIPHOTO YUYCHHUSI.
- Knaccuduuuponats
XUMHUYECKHE pPeaKIIuu
(110 YMCIIy U COCTaBy
[pearupyrommx u
00OpaszyroIuxcs
BEIIIECTB).

- CocTaBisiTh (hOPMYIJIBI

https://youtu.be/AO
1AUTmME1lls
https://youtu.be/Rg

OyTaazBPO

https://youtu.be/HP
SGolof6UM
https://youtu.be/aP

prHjd6sY



https://youtu.be/AO1AuTmE1Is
https://youtu.be/AO1AuTmE1Is
https://youtu.be/RgOyTaazBP0
https://youtu.be/RgOyTaazBP0
https://youtu.be/HPSGoI0f6UM
https://youtu.be/HPSGoI0f6UM
https://youtu.be/aP_prHjd6sY
https://youtu.be/aP_prHjd6sY

ruapokcuaa meau(ll),
B3aNMOJECHCTBUE JKeJle3a C
CEepoM, B3aUMOJICHCTBHUE
bKeJe3a C paCTBOPOM COJIU
menau(Il)).

OnpIT, WITIOCTPUPYIOIIN I
3aKOH

COXpaHEHHS MACCHI.
JlabopaTopHble U NMPaKTHYECKHUE
padoThI

Vlabopamopnwvle onbimeul:
I[Ipumepnl puU3UIECKUX
SIBJICHUH

(maBJIeHHE BOCKaA, TassHUE
baa).

OWMHAPHBIX BEIIECTB IO
BAJICHTHOCTH U
OTIpeIeIISATh BAJICHTHOCTD
mo popMyiTaM BEIISCTB.
- PaccraBisath
KOA(p(PUITMEHTHI B
YPaBHESHUSIX
XUMHUYECKUX PEAKIINN.
- CiemoBaTh IpaBUIam
MOJIb30BaHUS
XUMHYECKOU MOCYa0U U
imabopaTopHbBIM
o0opyIoBaHUEM, A
Tak>Xe mpaBUIaM
oOparieHus ¢
BEILIECTBAMU B
COOTBETCTBUU C
MHCTPYKIUSIMH T10
BBITIOJTHE- HUIO
inmadopaTOpHBIX
XUMHUYECKUX OMBITOB.

- Ucnonb30BaTh Ipu
BBITIOJTHEHUN YUSOHBIX
BaJaHUU U B IpoOliecce

Mcnosib30BaHuEM
000py1I0BaHUS LICHTPA
ECTECTBEHHO-HAyYHOHN
1 TEXHOJIOTHYECKOMN
HaIpaBJIEHHOCTH
«Touka poctay.




HCCJICIOBAaTEILCKOU
MesITeEIbHOCTU

I IpruMepsl XUMHUYECKHUX
sIBJISHUN (IpOKaJIWBaHUE
METHOM MPOBOJIOKH,
B3anMOCHCTBHUE Meja C
KHCJIOTOI). Moaenn aToMOB U
MOJIEKYIJI.

Boiuucnenusn
OTHOCHUTEJIBHOW MOJICKYJISIPHOU
MacCChl BEIIECTB;

MaCCOBOM JOJIU XUMHUYECKOTO
hieMeHTa no ¢popmyie
COE€JIMHEHUS

HAay4HO-TIOITYJIIPHYO
nmuTEPaTypy
XUMHYECKOTO

COJIep KaHus,
CIIPAaBOYHBIE MaTEpPHUAJIBI,
pecypcsl MHTEpHETA.

- BeicTpauBath
pa3BEPHYTHIE
MACbMEHHBIEC U yCTHBIE
OTBETHI C OIOPOU HA
HGOPMAITHIO U3
y4eOHHKA U CIIPAaBOYHBIX
MaTEpUAIOB, TPAMOTHO
KM CIIOJIb30BaTh
U3y4YCHHBIN
MOHSATUWHBINA arapar
Kypca XUMHUH

https://youtu.be/Df1

5ur_BhZE

https://youtu.be/feR

IgEIMS2Y

Paznen 2. Baxknelimime mpeacraBuTesin Heopranudeckux Bemects (30 )

Tema 3. Bo3ayx.
Kucsaopona.

BO3I[YX — cMmech razoB. Cocrasn

Bo3ayxa. Kucinoposa — snemMeHT

= PaCKpBIBaTI) CMBICJI

M3y4daCMbIX TIOHSITUM U

https://youtu.be/M

0BXmMI9ROQMhM



https://youtu.be/Df15ur_BhZE
https://youtu.be/Df15ur_BhZE
https://youtu.be/feRIqEIMs2Y
https://youtu.be/feRIqEIMs2Y
https://youtu.be/M0BXm9RQmhM
https://youtu.be/M0BXm9RQmhM

TlousiTue 00

OKCHIAX
(59

1 IIpocToe BeulecTBo. O30H —
QITIOTpONHAsT MOTU(UKAITHS
kuciopona. Haxoxnenue
KHCJIOpOJa B IPUPOE,
(r3uueckre U XUMHUYECKHE
CBOMCTBA (pEaKIIUU OKUCICHUS,
ropeHue). Y ciaoBUs
BO3HUKHOBCHHS U
MpEKpaIIeHUs TOPEHHUSI.
ITonsiTue

00 OKCHUIaX.

C11iocoObI TTOJTyYeHUST
KUCJIOpOo/ia B 1abopaTopuu U
[TPOMBIIIJIEHHOCTH.
IIpumenenue Kuciaopoaa.
KpyroBoporkucinoposa B
MPUPOJIE.

TernoBoi 3¢ HeKT XUMHUIESCKOMN
[pEaKIIMU, MOHATHUE O
TEPMOXUMHUYECKOM YpaBHEHUHU,
PK30- U SHJIOTEPMHUYECKHUX
PEAKIIMSIX.

MPUMEHSTH 3TU
TOHSTUSI TP OTIMCAaHUU
CBOMCTB BEILIECTB U UX
TpEeBpaILEHUM.

- XapakTepus3oBaThb
(omuckIBaTh) COCTaB
BO3/IyXa, pu3ndecKkue u
XUMHWYECKHE CBOMCTBA
KHCIJIOpOJa, CIIOCOOBI €ro
MOJTyYeHHUsI, TIPUMEHCHHUE
M 3HaYE€HHE B NPUPOJIC U
PKU3HU YeJIOBEKa.

- CpaBHUBATh peakuu
TOPEHUS] U MEJICHHOTO
OKHCJICHUS.

- CoOupathb nnpudoOpskI
ITJ1SI TIOJTy Y€HU S
KHCJIopoaa
(BBITECHEHHEM BOJBI U
BO3IyXa).

- PactioznaBarhb
OIIBITHBIM MIYTEM
KHCJIOPOJ.

https://youtu.be/L5

bA4L0o8Ysl

https://youtu.be/\W

e9gk3Zra3yY



https://youtu.be/L5bA4Lo8YsI
https://youtu.be/L5bA4Lo8YsI
https://youtu.be/We9qk3Zra3Y
https://youtu.be/We9qk3Zra3Y

TorunBo (HEhTh, yroyib u
METaH). 3arpsi3HEHUE BO3/1yXa,
CIIOCOOBI €T0 MPEAOTBPALICHUS.
Y cuiieHue 1apHHUKO-BOTO
hddekTa, pazpyiieHue
O30HOBOT'O CJIOSI.
JleMoHCTpanuu
BzaumoneiictBue docdopa,
CepbI

M JKeJIe3a C KUCIIOPOAOM
(BO3MOKHO HCITOJTb30BaHUE
BUJICOOTIHITOB).

OrnpeneneHue coaep>KaHus
KHCJIOPOJAaB BO3yXe€.

OIIBITHI, IEMOHCTPUPYIOLINE
YCJIOBUSIBO3HUKHOBEHUS U
[MpEeKpalleHUs] TOPEHUsI.
JIaGopaTopHble U PaKTHYeCKHe
padoThI

Vlabopamopnwiii onbim:
O3HakoOMJIEHHE ¢ 0Opa3lamMu
OKCcUAO0B./Ipakmuueckas
paboma:.

Ne 3. [Tonmyuenue u cobupanue

- Ucnione3oBarTs
XUMHUYECKYIO CHMBOJIUKY
TUTSI COCTABJICHUSI
(opmyn BemiecTs,
MOJIEKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX
peaKnui ¢ ydacThuemM
KUCIOpOaa.

- OOBSICHATH CYLITHOCTH
PKOJOTHYECKUX
mpoOJIeM, CBSI3aHHBIX C
Barpsi3HEHUEM BO3/yXa.
- CiieioBaTh mpaBUjIaM
Oe3o1macHOU paboThI B
imadopaTopuu Opu
MCTIOJIb30BaHUU
XUMHYECKOU MOCy bl U
o0opy10BaHMsl, a TaAKKE
mpaBujiaM oOpalleHus ¢
FOPIOYMMH BEIIECTBAMU
B OBITY.

- IlnanupoBars u
OCYILIECTBIISITh HA

IMPAKTUKC XUMHWYCCKHUC

https://youtu.be/5n

Vtpd3xuD8
https://youtu.be/7Jy

qwWV0d-Es

https://resh.edu.ru

M cnionp30BannemM
000pyI0OBaHUS [IEHTPA
ECTECTBEHHO-HAYyYHOHI
1 TEXHOJIOTUYECKOU
HAMPaBJICHHOCTH

«Touka poctay.



https://youtu.be/5nVtpd3xuD8
https://youtu.be/5nVtpd3xuD8
https://youtu.be/7JyqWV0d-Es
https://youtu.be/7JyqWV0d-Es
https://resh.edu.ru/

KHCJIOpOJa, U3YyUEHHUE €T0 PKCIICPUMEHTHI,
CBOMCTB. MPOBOJIUTH HAOIIOIEHUS,
1esaTh BEIBOJBI IO
pe3yJibTaraM
PKCIIEPUMEHTA.

- Y4acTBOBaTh B
COBMECTHOI paboTeB
rpyTIIe.

- Mcnionp30BaTh 1ipu
BBITTOJTHEHUH YYESOHBIX
3aJIaHUN U B Ipoliecce

M CCJIEIOBATEIILCKOU
IEATEIIbHOCTHU
Boituucnernusn Hay4YHO-IIOIYJIIPHY IO
— MOJIEKYJIIPHOU MacChl IIUTEPaTypy
KHCJI0pOa XUMHYECKOTO
1 030Ha HA OCHOBaHUHU COZCpKaHMs,
ATOMHON MacChl XMMHYECKOTO (CIIPABOYHbIE MAaTEpUAJIbI,
PIIEMEHTa pecypchl MHTepHeTa.
- BeicTpauBarhb
pa3BEPHYTHIE

MMCbMEHHBIC U YCTHBIE
OTBETHI C OIOPOIi Ha
nH(OpMAIHIO U3




yd4eOHHKa M CIIPAaBOYHBIX
MaTe- pUaJIOB, FPAMOTHO
MCIIOJIb30BATh
M3y4YEHHBINA ITOHSITUWHBIN
anmnapar Kypca XuMuu

Tema 4.
Boxopoa.
TlonsiTHE O
KHCJI0TAX H
COJISIX

(59

Bonopon — sjieMeHT u
npoOCTOE

BerecTBo. HaxoxaeHue B
npupoae, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA (Ha
NpUMeEpEe B3aUMOAEUCTBUSI C
HeMeTaJUIaMHd U OKCHUJIaMU
METaJlJIOB), IPUMEHEHUE,
CIIOCOOBI TTOJTYYEeHUSI.
IIoHsiTHE O KMCIOTaX U COJISIX.
JleMoHCTPannu

ITonyuenue, coOupanue u
jpacio3HaBa-HHE BOJI0OPO/aA.

I 'openue Bogopoa.
BzanmoaericTBue Bogopoaa

oxkcugoMmeau(Il).

- PackpsIBaTh CMBICII
M3y4aeMbIX NOHSITHUH U
MPUMEHSTH 3THU
TOHATHUS IPU ONUCAHUU
CBOIICTB BEIIIECTB U UX
TMpEeBpaIECHUM.

- XapakTepu3oBaTh
(oTCHIBATB)
buzuueckue n
XHUMUYECKHE CBOMCTBA
BOIOPOJa, CHOCOOBI ero
MOJTy4YEeHHUs,
MIpUMEHEHHE.

- Cobuparts npudop s
MOJIy4E€HUsI BOOO-pOoaa.

https://youtu.be/TX

gsfe9wl4s
https://youtu.be/TW

kXDA-To64

https://youtu.be/Bnl

hQCjC--E
https://y

https://youtu.be/C6

F4eX60OFOk



https://youtu.be/TXgsfe9wl4s
https://youtu.be/TXgsfe9wl4s
https://youtu.be/TWkXDA-To64
https://youtu.be/TWkXDA-To64
https://youtu.be/BnIhQCjC--E
https://youtu.be/BnIhQCjC--E
https://y/
https://youtu.be/C6F4eX6OFOk
https://youtu.be/C6F4eX6OFOk

JlabopaTopHble U MPAKTHYeCKHUE
padoThI

Vlabopamopuwiii onvim:
BzanmoeicTBrUE KUCIIOT C
MeTaiiamu. [ Ilpakmuueckas
paboma:

Ne 4. TTonnyueHue u coOupanue
BOJOPO/Ia, U3YUCHHUE €TO
CBOMCTB.

- Ucnonbp30BaTh
XUMHUYECKYIO CUMBOJIUKY
UJ1s1 COCTaBJIEHUS
opmyn BemiecTs,
MOJICKYJISIPHBIX
YPaBHEHUU XUMHUYECKUX
[peaKLMii C ydacTUEM
BOJIOpOAA.

-CnemoBaTh IpaBUJIamM
Oe3o11acHO padboThI B
imabGopaTopuu Ipu
MCIIOJIb- 30BaHUU
XUMHUYECKOMN MOCY bl U
000opy10BaHUs, a TAKXKE
mpaBUiiaM OOpaleHusl C
TOPIOYMMH BEIISCTBAMHU
B OBITY.

Mcnosb30BaHueEM
000pyTI0BaHUSI LICHTPA
ECTECTBEHHO-HAyYHOHI
1 TEXHOJIOTMYECKON
HaIpaBJIEHHOCTH
«Touka poctay.

Botuuciaernus

— MOJICKYJIIPHOU MaccChl
BEIIIECTBA HAOCHOBAHUHA
ATOMHOM MacCChI
XUMHYCSCKHX DJIEMEHTOB

- IlnanupoBars u

OCYILIECTBIISITh HA

MPaKTUKE XUMHUYECKUE

PKCIIEPUMEHTHI,

MPOBOAUTH HAOIIOICHUS,

esaTs BBIBOJBI 11O
e3yJibTaTam

https://resh.edu.ru



https://resh.edu.ru/

PKCIICPUMEHTA.

- Y4acTBOBaTh B
COBMECTHOM padoTe B
rpyIimne

Tema 5.
KoJm4yecTBEeHHDI
€ OTHOLIIEHUSI B
XHMHHU

(4 =)

KonunuecTBO BeniecTtBa. MoIb.
MonsipHast macca. 3aKOH
ABoraapo. MoasipHbIi 00bEM
ra3oB. Paca€Trl mo
XUMHUYECKUM YPABHCHHUSIM.
JleMoHCcTpanus

OOpa3ibl BEIISCTB
KOJIMYECTBOM 1 MOJIb.
Boituuciernus

00BEMA, KOJIMYECTBA BEIIECTBA
ra3amno €ro u3B€CTHOMY
KOJIMYECTBY BEIIECTBA UJIU
00BEMY;

00BEMOB T'a30B MO YPAaBHEHHIO
[p€aKIIMi Ha OCHOBE 3aKOHA
00BLEMHBIX OTHOIIIEHUH Ia30B

- PackpsiBaTh cMBICHT
M3y4daeMbIX OHSITUU U
MPUMEHSTH dTH
TIOHSTHS, a TAKXe
M3y4YEHHbIE 3aKOHBI U
TEOPHH TSI pELLICHUS
[pacu€THBIX 3a4a4.

- BbIUMCIATE MOJIIPHYIO
MaccCy BEIECTB;
KOJIMYECTBO BEILIECTBA,
00BEM raza, maccy
BEILIECTBA;

- [IpoBOAUTH pacy€ThI 1O
YpPaBHEHUSIM
XUMHUYECKUX pPEaKIU:
KOJIMYecTBa, 00béMa,
MaccChl BELECTBA I10
M3BECTHOMY KOJIMYECTBY,
00BEMY, Macce
[peareHTOB WU

https://resh.edu.ru



https://resh.edu.ru/

MPOLYKTOB PEAKIIUHU.

- BeicTpauBarts
pa3BEPHYTHIEC
MMUCHbMEHHBIE U YCTHBIE
OTBETHI C ONOPOU HA UH-
dopmanuro u3 yuebHuKa
M CIIPAaBOYHBIX
MaTepHUaIoB, TPaMOTHO
MCIIOJIb30BaTh
M3y4YE€HHBIN MOHSITUUHBIN
anmnapar Kypca XuMuu




G¢

Tema 6. Bona.
PacrBopbl.
[lonsitue 06
ocHoBaHMsX (5

)

DHU3NIECKHUE CBOMCTBA BOJELI.
AHaJIN3 U CUHTE3 — METOJIbI
N3YYEHUSI COCTaBaBObI.
XMMHUYECKUE CBOUCTBA BOIEI
(peaknuu ¢ MeTajuIaMu,
OKCHJIaMU METaJIJIOB U
HEMETaJJIOB).

CocraB ocHoBaunwuii. [TorasaTue
00

MHOIUKaToOpax.

Boaa Kak paCTBOPHUTEIb.
PactBopsl. PactTBOpuMOCTH
BCIIISCTB B BOJIC.
HacrpIleHHbIe U
HEHACBIIIICHHbBIC PACTBOPHI.
MaccoBast 10JIsI BEIIeCTBa B
pacTBoOpeE.

Posib pacTBOPOB B MPUPOJIC U B
PKU3HM yesioBeka. Kpyrosopor
BOJbI B IIPUPOJIC. 3arpsA3HEHUE
OpuUpoAHBIX BoA. OxpaHau
OUYHCTKAa MPUPOTHBIX BO.
JleMoHCTpanuu

DJIEKTPOJIN3 BOJbI; CUHTE3

- PackpsiBaTh cMBICII
M3y4aeMbIX HOHSITUU U
MPUMEHSTH 3THU
TOHSTUSI TPU OTTUCAHUU
CBOMCTB BEIIESCTB U UX
TpEeBpaILECHUM.

- XapakTepus3oBaTh
(pu3ugeckue u
XHUMHYICSCKHE CBOMCTBA
IBOIBI, €€ POJIbKaK
[pacTBOPUTEIS B
MPUPOJHBIX IpOIlEccax.
- CoCTaBJIATh
YpaBHEHHUS XUMHUYECKUX
[peaKIMii C yyacTUEM
IBOJIBI.

- OOBSICHATH CYIIHOCTH
PKOJIOTHYECKHUX ITPOOIIEM,
CBSI3aHHBIX C
Barpsi3HEHUEM
MPUPOJHBIX BO,
CITOCOOBI OYMCTKH BOJIBI
OT IIpUMeECEN, MepPbI MO
OXpaHe BOJ OT

https://resh.edu.ru

https://youtu.be/iVV
YWOWGnHck

https://youtu.be/ZN

XkpUuwp2s

https://youtu.be/PO
J599U1xv0



https://resh.edu.ru/
https://youtu.be/iVYWOWGnHck
https://youtu.be/iVYWOWGnHck
https://youtu.be/ZNXkpUuwp2s
https://youtu.be/ZNXkpUuwp2s
https://youtu.be/POJ599UIxv0
https://youtu.be/POJ599UIxv0

BOJIbI; B3aUMOJICHCTBHE BOJBI C
Mmetaiiamu (Na, Ca)
(BO3MOYKHO HMCHOJIb30BaHUE
BUJICOMATEPHUAIIOB).
PacTBOpeHHE BEIIECTB C
[Pa3JINYHON pAaCTBOPUMOCTBIO.
ccnenoBanue pacTBOPOB
KHCJIOT U IIIeJI0OYEH C ITOMONIBIO
MHJIUKATOPOB.

JlabopaTopHble M MPAKTHYECKHUE
padoThI

I Ipaxkmuueckas paboma:

Ne 5. IIpuroroBiieHuE
PacTBOPOB C ONpeIeTIEHHOMN
MAaCCOBOM NOJIEH
pPacTBOPEHHOTO BEIIESCTBA.

Barpsi3HEHUsI.
- IlmannpoBare u
OCYIILIECTBJISITh HA
MPaKTUKE XUMHUYECKHUE
PKCIICPUMEHTHI,
MPOBOJIUTH HAOIIOJICHUS,
nejiaTh BBI- BOJBI IO
pe3yabTaTam
PKCIIEPUMEHTA.

- CrenoBath npaBujiaMm
Oe3o11acHO paboThI B
imabGopaTopuu Ipu
MCIIOJIB30- BAHUU
XUMHUYECKOU TTOCYAbI U
00OopyI0OBaHUS.

- IIpoBOoIUTH
BEIYMCIICHUS C
MPUMEHECHUEM TTOHSITHS
«MaccoBast IO
BEILIECTBA B pAaCTBOPE».
- Ucnionb30BaTh 1pu --
BBITIOJTHEHUN YUSOHBIX
BaJaHUU U B IIpoliecce
CCIIeIOBATEIbLCKOM

Mcnosib30BaHuEM
000pyT0BaHMS IICHTPA
ECTECTBEHHO-HAyYHOMN
1 TEXHOJIOTUYECKON
HAIPaBJIEHHOCTH
«Touka pocTay.




HCATCIIBHOCTHU HAYYHO-
MOIYJISIPHY IO
nmaTeparypy
XUMUYIECKOTO
COJZIep>KaHus,
CIIpaBOYHBIC MaTCpHUaJbI,
pecypcoel MHTEpHETA.

Boituucienus

— C MCIIOJIL30BAaHHUEM HOHSITHUS
«MaccoBast I0JIs BEIeCTBa B
pacTBOpE»

- BeicTpauBath
pa3BEPHYTHIEC
MUCHMEHHBIE U YCTHBIE
OTBETHI C OMOPOI HaA
nHGOPMAITHIO U3
ydeOHHUKA U CIIPaBOYHBIX
MaTEepUaIOB, TPAMOTHO
M CII0JIb30BaTh
N3Yy4YEHHBII
MOHSTUWHBIN anmapar
Kypca XUMHUH

https://resh.edu.ru

Tema 7.
OcCHOBHBIE
KJIACCHI
HEOPraHU4ecK
HX
coeJMHEeHN i

Knaccudukarms
HEOPraHUYECKNX COCTUHCHHUN.
Oxcuapl: COCTaB,
Kkiaccudukanus (OCHOBHBIE,
KUCIOTHBIE, aM(OTEpHEIE,

HECOJICOOpa3yIoIue),

- Kinaccuguuuponars
H3y4yaeMble BEIlleCTBA MO
COCTaBYy U CBOMCTBaM.

- CocTaBisaTh (OPMYJIbI
OKCHIOB, KMCJIOT,

OCHOBaHHM, COJIeH u

https://youtu.be/y81
JnWcehWY
https://youtu.be/Yl

G_Pvjv_vw

https://youtu.be/PO



https://resh.edu.ru/
https://youtu.be/y81JnWcehWY
https://youtu.be/y81JnWcehWY
https://youtu.be/YIG_Pvjv_vw
https://youtu.be/YIG_Pvjv_vw
https://youtu.be/POJ599UIxv0

(11 9)

HOMCHKJIaTypa
(MexayHapoaHas U
TpUBUAJIbHASA).
I[TonydyeHue u XUMHYCSCKUEC
CBOMCTBa KHMCJIOTHBIX,
OCHOBHBIX U aM(POTEPHBIX
OKCH/JIOB.

OcHOBaHHA: COCTAaB,
KJ1accuuKanms,
HOMEHKJIaTypa
(MexayHapoaHas U

XUMHUYEC- KNE CBOMCTBA,
CITOCOOBI TTOJTyYCHUS.
Kuciaorsl: cocrTas,
Ki1accuuKaius,

XUMHYCCKUE CBOWCTBA,
CIOCOOBI MOJTyYEeHHUSI.

TpUBHUAJIbHASN), (U3UIECKHUE U

HOMCHKIJIATYypa, (1)I/I3I/I‘ICCKI/IC n

Ps1i1 akTHBHOCTH METaJLIIOB.

Ha3bIBAaTh UX 1O
MEK Y HApPOTHOM
HOMEHKJIATypeE.

- IIpornosnposarsb
CBOIICTBa BEIIIECTB Ha
OCHOBE O0IIUX
XUMHYESCKUX CBOMCTB
N3YYCHHBIX
KJIacCOB/Tpynn
BEIIIECTB, K KOTOPBIM OHH
OTHOCSITCS.

- COCTaBIIATh
MOJICKYJISIpHbIE
YPABHEHUS peaKInu,
WIJLTIOCTPUPYOIIUX
XHUMHYCSCKHE CBOMCTBA U
CIIOCOOBI MOJTYUYCHUS
BEILIECTB U3yUYECHHBIX
KJIACCOB/TPYTIM, a TaKXe
MMOATBEPKAAIOIINX
T€HETUYECKYIO
B3aUMOCBSI3b MEXKIY
HUMU.

J599U1Ixv0
https://youtu.be/wy

XbiLSgoTo

https://youtu.be/hm
HGPmzyc2c
https://youtu.be/P4d
5Sn70Qxn8
https://youtu.be/nM
mf4lbeGC8

Conu (cpemHue):

- [IpousBoauTe

https://youtu.be/K5



https://youtu.be/POJ599UIxv0
https://youtu.be/wyxbiLSgoTo
https://youtu.be/wyxbiLSgoTo
https://youtu.be/hmHGPmzyc2c
https://youtu.be/hmHGPmzyc2c
https://youtu.be/P4d5Sn7Qxn8
https://youtu.be/P4d5Sn7Qxn8
https://youtu.be/nMmf4lbeGC8
https://youtu.be/nMmf4lbeGC8
https://youtu.be/K5HaX76Td9U

HOMEHKJIaTypa, CIIOCOOBI
MOJIYYE€HUS, B3aUMOJIEUCTBHUE
COJICH C MeTaJlJIaMu,
KUCJIOTaMU, IeJIOYaMU U
COJISIMH.

['eneTnyeckas CBsI3b MEXIY
KJIacCaMU HEOPTAHUYECKUX
COCITMHEHUH.

JleMoHCTpanuu

OOpa31bl HEOPTraHUYECKUX
BEIIECTB PA3JINYHBIX KJIACCOB.
BzanmoaencTBrue pacTtBopa
CEpHOM KHUCJIOTHI C OKCUAOM
menu(1l).

Peaknust HeWTpaaIu3anuu.
BpITeCHEHHE OHOTO MeTalljia
JIPYyTUM U3 pacTBOpaA COJIH.
JIabopaTopHble M NMPaKTHYECKHE
padoThI

Vlabopamopntwvie onvimuwi.
B3anMoaercTBHE KHUCIOT C
MmeTaiuiamu. [lonyuenue
HEpPaCTBOPUMBIX OCHOBAHMM.
B3anmMoaeincTBHEe

BLEIYHCIICHUS 110
YpaBHEHHUSIM
XUMHYECKUX PECaKIIAN.
- [ lmanupoBath u
OCYIIIECTBJISITh HA
MMPAKTUKE XUMHYECKHE
PKCIICPUMEHTHI,
MTPOBOAUTH HAOJIOICHUS,
nejiaTh BBIBOJBI 11O
pe3yJbTaTtam
PKCIICPUMEHTA.

- CrienoBaTth npaBujiaMm
Oe3o1acHO padboThI B
lmaGopaTopuu Ipu
HCITOJIL30- BAHUU
XUMHYECKON NOCyabl U
000py10BaHMUS.

- Mcriosb30BaTh Ipu
BBITIOJTHEHUH YYEOHBIX
3aJIlaHUU U B Ipoliecce
HCCJIEI0BaTEIbCKOM
NEesITEJIbHOCTU HAYy4YHO-
MOITYJIAPHYIO
IUTEepaTypy

HaXxX76TdoU

https://youtu.be/zJxI

X3Sy7c8

https://youtu.be/Qa
VcUtGRVCc

Vcronp3oBaHueM
000pyI0OBaHUS [IEHTPA

ECTECTBEHHO-HAyYHOHI



https://youtu.be/K5HaX76Td9U
https://youtu.be/zJxlX3Sy7c8
https://youtu.be/zJxlX3Sy7c8
https://youtu.be/QaVcUtGRVCc
https://youtu.be/QaVcUtGRVCc

HEPACTBOPUMBIX OCHOBAHUM C

XUMHUYCCKOI'O

1 TEXHOJIOTUYECKOU

KUCJIIOTAMM. COJZIep>KaHus, HAIPaBJIEHHOCTH
Paznoxenue rugpokcuia CIipaBOYHbIE MaTepuanbl,«Touka poctay.
menu(Il) npuHarpeBanum. pecypcbl IHTEpHETA.

[l lpakmuueckas paboma: - BeicTpauBarthb
Ne 6. Pemenue pa3BEPHYTHIE
PDKCIIEPUMEHTAJIBHBIX 38/1a4 110 [MUChbMEHHBIE U YCTHBIC
reme «OCHOBHBIE KJIACCHI OTBETHI C OMIOPOU HaA
HEOPraHUYECKUX WH(OpMaIUIo 13
COEZTMHEHU . ydeOHHUKA U CIIPaBOYHBIX
Boiuucnenusn MaTEepUaAIOB, TPAMOTHO
— IO YPaBHEHUSIM HMCII0JIb30BaTh
XAUMUYECKUX PEAKIUN M3y4YEHHBII
MNOHSTUWHBIN anmapar
Kypca XUMHUH

IIpumepHbIE

TeMBbl, OcHOBHBIE BH/IbI u¢posbie

packpbiBaon (OCHOBHOE COJep:KaAHHUE esiTeIbHOCTH o0pa3oBaTe/ibHbIE

ue JaHHBIN 00y4aAr N XCS pecypcbl

paszaeJ

MPOrpaMMbl,

M KOJIHMYECTBO
JacoB,
0TBOAMMOE HA




HX U3YUYCHUE

XHMHNYECCKHUX

3jemMenTOB /I. 1. MenpaesieeBa.

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguueckas cucrema

CTpoeHne aToMOB. XUMH4YecKasi CBsi3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEIbHBIE peakunu (15 1)

Tema 8.
Ilepuoanuec
KMl 3aKOH U
Ilepuoanuec
Kasi cucTeMa
XHMHYECKHX
JIeMEeHTOB
JI. A.
MeHeeeBa
. CTpoenmne
aTroma (7 4)

IlepBbIe TONBITKH
KJIaCCU(PUKAITUU XUMHYECKHUX
ri1eMeHTOB. [loHsiTHE O rpynmax
CXOIHBIX DJIEMEHTOB (IIEJTOUYHBIC
M IICJIOYHO3EMEIbHBIC METAaJLIbI,
raJIoreHbl, HHEPTHBIC T'a3bl).
DJIeMEHTBI, KOTOpbIE 00pa3yroT
aM@oTepHBIC OKCHUIIBI U
ruapokcuabl. [lepuoanueckuin
3akoH U llepuoanueckas
CHCTeMa XHUMHYESCKHUX
nnemeHTOB /l. 1. MeHaereeBa.
Ilepuoasl, rpynnbl, HOATPYNNbI.
DU3NIECKUN CMBICIT
OPSIAKOBOIO HOMEPA IJIEMEHTA,

HOMEPOB IEPUOAA U I'PYIIIIHL.

- PackpbiBaTh cMBbICHT
MEPUOINIECKOTO 3aKOHA.
- [Tonumarse
CyILIECTBOBAHUE
NEePUOAUYECKOMN
3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB
(U3MEeHEeHHEe paJInyCcOB
aTOMOB U
PIIEKTPOOTPHULATEIBLHOCT
1)

1 UX COCAMHEHUM OT
MOJIOKEHUS B
IEPUOAUYECKON CUCTEME
1 CTPOEHUsIaTOMa.

- YcraHaBiIUBaTh CBA3hH

https://resh.edu.ru

https://youtu.be/\W

Aibl_DOFKI

https://youtu.be/d3
X-AGagd2A



https://resh.edu.ru/
https://youtu.be/WAibl_D0FKI
https://youtu.be/WAibl_D0FKI
https://youtu.be/d3X-AGaqd2A
https://youtu.be/d3X-AGaqd2A

Ctpoenue atromoB. CocTan
ATOMHBIX snep. M30TOnsI.
JsekTpoHbl. CTpoeHue
PIIEKTPOHHBIX 000JI0YEK aTOMOB
rnepBbhIX 20 XUMHYISCKUX
siieMeHTOB llepnonnyeckon
cuctemsl /1. 1. Menneneena.
XapaKkTepruCcTHKa XUMUYECKOTO
JI€MEHTAa MO €ro IMOJIOKEHUIO B
Ilepnonnueckoiicucreme /. 1.
Menneneena.

MEXy MOJ0KECHHUEM
PJIEMEHTA B
IIEPUOINIECKOU CUCTEME
U CTPOCHUEM €T0 aToMa
(cocTaBu 3apsig siapa,
oO111ee Yncio
PIIEKTPOHOBH
pacrpezeseHue ux mno
PIIEKTPOHHBIM CIIOSIM).

- IIpormo3nposarsb
XapakTep U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX
COeOIUHEHUN NoTrpynnam
U IIepruoJiam

[ lepunoanueckoi
CHUCTEMBI.

- XapakTepu3oBaTh
XUMHUYECKHUE DIIEMEHThI
NEePBBIX TPEX MEPHUOIOB,
KaJusl,




3HaueHue llepuoanueckoro
3akoHa U Ilepuoanyeckoi
CHUCTEMBbI XUMHYECCKUX
PJIEMEHTOB JJISI Pa3BUTHS
HayKy unpakrtuku. 1. 1.
MenieneeB — yUE€HBIM, Tegaror
U rpakJIaHUH.

JleMoHCTpanuu
KopoTtkonepuoanas nu
JTMHHONIEpUOTHAST (POPMBI

I leprnoIUUEeCKON CUCTEMBI
XUMUYEeCKHX djemMeHToB J[. 1.
Menneneena.

O3HaKOMJICHUE C OOpa3liaMu
METAJJLIOBU HEMETAJJIOB.
JIabopaTopHble M NMPaKTHYECKHE
padoThI

Vlabopamopmnwiil onvim:
Bi3aunmoaencTBre ruipokcuaa
[IHHKAa CPacTBOPAMHU KUCIIOT U
[EJI0YEeN

KaJIbIUA 110 UX
TMOJIO’KEHHUIO B
[Iepuoanyueckoit
cucteme J1. W.
Menneneena.

- CnenoBaTh nmpaBujiaM
Oe3onacHoii padoTHI B
inmabopaTopuu npu
MCIIOJIb30BaHUU
XAMHWYECKON MOCY bl U
00opyIOBaHUS.

- BeicTpauBath
pa3BEPHYTHIEC
MUCbMEHHBIE U yCTHBIC
OTBETHI C OOPOU HA
HHGMOPMAITHIO U3

MaTepuagoB, IPaMOTHO
MCII0JIb30BaTh
M3y4CHHbIN
TMOHATUNHBIA arapar
Kypca XUMHH.
-lcnnonp3oBarh npu
BBITTOJTHEHUHM YYE€OHBIX

https://resh.edu.ru

y‘{e6HI/IKa U CITPaBOYHBIX

Hcnosnb30BaHuEM
000pyT0BaHMS IICHTPA
€CTECTBEHHO-HAY4YHOI
1 TEXHOJIOTHYECKOU
HAIPaBJICHHOCTH
«Touka poctay.



https://resh.edu.ru/

BaJaHUU TEKCTHhI
yaeOHHKa, ClIpaBOYHBIC
MaTepUuabl
(ITepuoauueckyro
CUCTEMY XUMHUYECKUX
nnemenToB . 1.
Mennesneea, TaOIUILy
[pacTBOPU-MOCTH KHUCIOT,
OCHOBaHHUH U COJIEH B
BOJIE,
PIEKTPOXUMHUYECKUU
PsiA HAOPsSHDKECHUM
METaJIJIOB).

- Ucnonb3oBaTh npu
BBITTOJIHEHUN YUEOHBIX
BaJlaHUi U B IIpoIlecce
MCCIIe/IOBATEIbCKOM
IesITeTbHOCTH HAYyYHO-
MOITYJIIPHY IO
nmuTeparypy
XUMUYECKOTO

COJIep KaHUs,
CIIpaBOYHBbIE MaTEepUAIIbI,
pecypcbl MHTEepHETa




Tema 9. DJIEKTPOOTPHUIIATEIBLHOCTh - PackpsIiBaTh CMBICIT
XuMHYecKa @TOMOBXHUMHUYECKUX DJIEMEHTOB. M3yYaeMbIX TOHSTHUN.
1 CBA3b. XuMHuUueckasi CBsI3b (I/IOHHaH, - Onpe TICIISATHh BU]T,
OxkucanTeNnb KOBAJICHTHAS noJjiapHas 1 XUMHUYIECKOU CBA3ZUB
HO- KOBaJICHTHAsI HEOJIsIpHAsT ). COCTUHEHUH.
BOCCTAHOBM-

TeJbHbIE

peakuuu

(84)

CrerieHb OKHUCIIEHUS.
OKHUCIUTEILHO-

BOCCTAaHOBUTEIIN.
JleMoHCTPannu
OKHUCIIUTEIHLHO-

COCIAMNHCHU

BOCCTAaHOBHUTEIBbHBIC PEAKIIUU
(OBP). Ilponieccbl OKUCIICHUS U
BOCCTaHOBJICHUS. OKUCIUTEIN U

BOCCTAHOBHUTCIIbHBIC PCAKIIWUU:
TOpCHHUC, PCAKITUHN PA3JIOKCHUAA,

- OnpenensaTb CTEICHb
OKHCJIICHUS XUMHYECKOTO
hiieMeHTa 1o popmyie
ero COSIMHEHMUSI.

- OnpenensaTs DJIEMEHT
(BerecTBo) —
OKHCINTEND U DJIEMEHT
(BerecTBo) —
IBOCCTAaHOBUTED.

- OOBSICHATH CYIITHOCTH
MPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHMSI.

- CocTaBiIsaTh
PIIEKTPOHHBIN OanaHc C
y4€TOM Ymcia OTIaHHBIX

https://youtu.be/oHj

7by-F71s



https://youtu.be/oHj7by-F7Is
https://youtu.be/oHj7by-F7Is

M TIPUHSITBIX
PIIEKTPOHOB.

- CocTaBiisiTh ypaBHEHHUE
OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHOU
[pEaKITNu.

- Mcnionp30BaTh 1ipu
BBITOJTHEHUN YYEOHBIX
BaJaHUN TEKCTHI
yuyeOHUKa, CIIpaBOYHbIE
MaTepHuabl
(mepuoOINIECKY IO
CUCTEMY XUMHUYECKUX
npnemenToB 1. .
Mennaeneena, TaOIUILY
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUH U COJICH B
BOJC,
PIIEKTPOXUMHUUYECKUN
PsA HAIPsKEHUM
METaJIJIOB)




9KJIACC

(2 4 B Henemto, Bcero 68 u, u3 HUX 4 4 — pe3epBHOE BpeMs)

IIpuMepHBbIe
TeMBblI,
PacKpbIBalo
Me JaHHbIH
paszaeJ
NMpPOrpaMMmbl,
"
KOJIMYECTBO
4acos,
0TBOJUMOE
HA UX
HU3y4eHue

OCcHOBHOE CoacpiKaHue

OCHOBHBIE BU/IBI
mesaTe IbHOCTH
00yYar0IUXCsl

Iugposbie
o0pa3oBaTejibHbIE

pecypchl

Pa3jaen 1. BemecTBo 1 xumuueckue peakuuu (17 1)




IloBTOpEHUE
U
yriayoJienue
3HAHUH
OCHOBHBIX
pas3/eioB
Kypca 8
KJ1acca

(5 1)

Ilepuonuuecknuii 3aKOH.
Ilepnoanueckascucrema
XUMHYECKUX IJIEMEHTOB

J1. 1. MenneneeBa. CtpoeHue
ATOMOB. 3aKOHOMEPHOCTH B
N3MEHEHHUH CBOWCTB

XUMHYECKHUX IJIEMEHTOB NEPBBIX
TPEX MEPUOAOB, KATUsI, KATbIIUS

M UX COSIMHEHUN B
COOTBETCTBHH C HOJIOKEHUEM
PJIEMEHTOB B HEPUOANYECKON
CHCTEME U CTPOCHHUEM HUX
aATOMOB.

Knaccudukanus u
HOMCHKJIaTypa
HCOPTaHUYECKUX BEIIICCTB
(MexxayHapoaHas U
TpUBHAJIbHAs). XUMHUYCCKUE
CBOMCTBA BEILICCTB,
OTHOCSIIIIUXCS K Pa3JIUYHbIM
KJIacCaM HEOPTraHUYECKHUX
COCIMHEHUI, UX I'eHeTUu4decKas
CBsI3b HEOPTraHUYECKUX
BCIICCTB.

CTpoeHue BellecTBa: BUJIbI

XUMHUYECKOU CBSI3U U THUIIbI

- XapakTepus3oBarhb
XUMUYECKHUE DIIEMEHTHI
IIEPBBIX TPEX IEPUOIOB,
KaJIus U KaJIbIUS O UX
MOJIOKEHUIO B
[Iepuoanyeckoit cucreme
J1. 1. Menneneena.

- Knaccuduuuposats u
Ha3bIBaTh
HEOpraHU4YecKue
BEILIECTBA U3YYECHHBIX
KJIACCOB.

- OnuceIBaTh OOIIME
XHUMUYECKHE CBOMCTBA
BEILIECTB Pa3JIMYHbBIX
KJIACCOB, NOATBEPK/1aTh
CBOICTBa MpUMEpPa- MU
MOJIEKYJISIPHBIX
YPaBHEHU XUMHUYECKUX
[PEAKIIMI.

- Onpenensite BUJ
XUMUYECKON CBS3U UTHUII
KPHUCTAJLIMYECKOU
[PEIIETKHU BELIECTBA.

- IIporno3suposarsb
CBOMCTRBA BEIIIECTR B

https://resh.edu.ru

https://youtu.be/un

MMFK6DAGU

https://youtu.be/ yn

NRyvdaA8

https://youtu.be/IH

TSEKRnsKk

https://youtu.be/f2

mlUdeVVHul

https://youtu.be/U8

svAU LJus



https://resh.edu.ru/
https://youtu.be/unMMFK6DAGU
https://youtu.be/unMMFK6DAGU
https://youtu.be/_ynNRyvdaA8
https://youtu.be/_ynNRyvdaA8
https://youtu.be/IHTSEKRnsKk
https://youtu.be/IHTSEKRnsKk
https://youtu.be/f2m1UdeVHuI
https://youtu.be/f2m1UdeVHuI
https://youtu.be/U8svAu_LJus
https://youtu.be/U8svAu_LJus

JleMoHCTpanuu

Monaenu KpUCTalNIMu4eCKUX
PEIETOK HEOPraHUYECKUX
BEIIIECTB.

Kopotkonepunonnas n
JUIMHHONIEPUOIHAsT (POPMBI

I leprnoIMUECKON CUCTEMBI
XUMU4YecKux ajaeMmeHToB 1. H.
MeHneneeBa

mHOpMaLIHIO U3
y4eOHHKA U CIPaBOYHBIX
MaTepuagoB, TPaMOTHO
MCII0JIb30BaTh
M3y4YEHHBIN
MOHSITUUHBIN arrapar
Kypca XUMHUH.

- Mcnionp30BaTh 1ipu
BBITTOJITHEHUN YUEOHBIX
BaJaHUM U B Ipoliecce
lCClIenOBaTEIbLCKOU
MEesITEIbHOCTU HAYYHO-
MOITYJIAPHY IO
nmaTeparypy
XUMHUYECKOTO

COJIep KaHUs,
CIIpaBOYHBbIE MaTECpHUaAIIbI,
pecypcbl UHTepHeTa

https://resh.edu.ru

Tema 1.
OcHOBHbBIE
3aKOHO-
MEpPHOCTH
XHMHYECKHX
peakuui

Knaccudukanyss XuMUYeCKUX
PEAKIIMI IO PA3TUIHBIM
rMpu3HaKaM (110 YHUCITy U COCTaBy
YYaCTBYIOIIHNX B PEAKIIUH
BEIIICCTB, 110 TEIJIOBOMY

A PeKTy, M0 U3IMEHEHHUIO

- PackpsIiBaTh CMBICIT
M3y4YaceMbIX IIOHATUU U
MIPUMEHSATH 3TU
TIOHSATH IPU ONTMCAHUU
CBOMCTB BEIIIECTB U UX
MpeBpaleHUN.

https://youtu.be/74

kMC4hMvtY



https://resh.edu.ru/
https://youtu.be/74kMC4hMvtY
https://youtu.be/74kMC4hMvtY

(4 1)

CTEIeHEN OKHUCIIEHUS

KaTajgn3aTopa).

ypaBHeHus. [Tonstue o

FETCPOrCHHBIX PCAKIIMAX.
IToasiTue 06 0O6paTUMBIX

XHUMHNYCCKHUX 2JICMECHTOB, I1IO
00paTUMOCTH, 110 YHaCTHUIO

JK30- U IHJIOTEPMHUUCCKUE
peaKHI/II/I, TepMOXI/IMI/I‘-ICCKI/IC

CKOPOCTHU XUMHYICCKOMN pCaKuuu.
TTonsiTie 0 TOMOI'eHHEBIX U

- Kitaccuumponars
XMMHUYECKHE PEaKLIU I10
pa3JIMYHBIM ITPU3HAKaM.
- YcTraHaBIMBaTh
BaBUCUMOCTb CKOPOCTU
XAMHWYECKON pEaKIIUU OT
pa3INYHBIX (PAKTOPOB.

- [Iporno3npoBarse
BO3MO>KHOCTH
MPOTECKAHUS
XUMHUYECKUX
MpeBpalieHui B
A3JIMYHBIX YCIIOBUAX.

https://youtu.be/C8

8Xvj7o0mR4



https://youtu.be/C88Xvj7omR4
https://youtu.be/C88Xvj7omR4

peaknusix. [Tonstue o
XAUMHWYECKOM PaBHOBECHHU.
DakTopkl, BAUSIONIAE HA

[paBHOBECHSI.
OKUCIUTEITBLHO-

PEaKITim).
JleMoHCcTpauumn
3aBHCUMOCTb CKOPOCTH
XHUMHYECKOW peaKIIuu OT
pa3nu4YHbIX (AKTOPOB.

[Ipumepsl HEOOPATUMBIX U
0OpaTUMBIX pEaKIIH.
CMelieHue paBHOBECHS
XUMHUYECKOU peaKIuu.
Boiuucnenusn

— KOJIMYEeCTBA BEIIECTBA,

158 H€O6paTI/IMBIX XHUMMHNYCCKHUX

CKOPOCTb XUMMHYECKOU peaKIIun
1 [IOJIOKEHUE XUMHYECKOTO

BOCCTAHOBHUTCIIBHBIC pPCaKIINU
(PIEeKTPOHHBIN OajTaHC OKHUCITH-
TEJILHO-BOCCTAHOBUTEIILHOM

BO3HCﬁCTBHC KaTajlin3aropa Ha
CKOPOCTb XUMHYCCKON pPCaKIu.

00BbEMa U MaCChl peareHTOB UJIN

- OnpenensaTh
OKHCJIUTENb U
BoccTaHoBUTENb B OBP.
- CocTaBisiTh
PIIEKTPOHHBINA OajlaHC
[peaKInu.

- [IpousBoanTs
BBIUYMCIICHUS 1O
XUMUYISCKUM
YPaBHEHUSIM.

- BeicTpauBath
pa3BEPHYTHIC
MUCbMEHHBIE U yCTHBIC
OTBETHI C OOPOU HA
HHGOPMAITHIO U3
yuyeOHUKa U COPaBOYHBIX
MaTepuagoB, TPaMOTHO
MCIOJb30BATh
M3y4CHHbBIN
TMOHATUNHBINA arapar
Kypca XUMHH.

- Ucnionib30BaTh 1pu
BBITIOJTHEHUN YUSOHBIX
BaJaHUU U B IIpoliecce
MCCIIEI0BATEIIbCKOM

IIPOAYKTOB I10 YpaBHECHUSIM

MmesaITeJIIBHOCTH HAVUHO-

https://youtu.be/F399V

gsiaH4

lcnosib30BaHEM
000pyIOBaHUS LIEHTPA
ECTECTBEHHO-HAYyYHOHI
U TEXHOJIOTHYECKOU
HaIIPaBJICHHOCTH
«Touka pocray.



https://youtu.be/F399VgsiaH4
https://youtu.be/F399VgsiaH4

Tema 2.
JJIEeKTPOJIHUT
HuyecKas
muccomuanm
9.
XumMudeckue
peakuum B

pacTBopax
(8 1)

Teopus 3JIEeKTPOIIUTUYECKOMN
JMCCOLAN. DJIEKTPOJIUTHI U
HEDJIEKTPOJINThI. KaTHOHBI,
AHUOHBI. MexaHu3M
JTUCCOITUAIINU BEIIECTB C
Pa3TUYHBIMH BUJIAMH
XUMUUYeCKoHr cBsi3u. CTereHb
nucconuanuu. CUIbHbBIE U
ci1abble 2JIEKTPOJIUTHI.

- PackpbiBaTh cMbICH
M3y4aeMbIX NOHATHUH, a
TaK>KE€ CMBICJI TEOPHUH
PIIEKTPOJIUTHUECKOMN

A CCOLUAIINH.

- OOBSACHSITH NIPUYUHBI
PIIEKTPONPOBOIHOCTH
BOJTHBIX PACTBOPOB.

- CocTaBisTh ypaBHEHUS
MrccoLauy KUCIOT,
IIEeJIOUEH U COJICH,
MOJIHBIE

https://youtu.be/m

Qg5kRvMIO



https://youtu.be/m_Qg5kRvMI0
https://youtu.be/m_Qg5kRvMI0

Peaxknyy MOHHOTO oOMeHa,
YCJIOBUSI UX IIPOTECKAHMUSL.
l1oHHBIEC YpaBHEHHUS pEaKIN.
XHUMHUYIecKue CBOMCTBA KHUCIIOT,
OCHOBAHHUU U COJIEU B CBETE
[MpescTaBJIeHUIl 00
DIIEKTPOJIUTUYECKOUN
muccoruanuu. CpegapacTtBopa.
IToHsITHE O TUIPOJIU3E COJIEH.
KagyecTBEHHBIE peakIInd Ha
KATUOHBI Y AaHUOHBI.
JlemMoHCcTpauumn

DJIEKTpUYECKasA IIPOBOAUMOCTD
PAcTBO-POB BEILECTB; IBUKCHHE
HOHOB B DJICK- TPHYECKOM I10JIE.
OnbIThI, HJUTFOCTPUPYIOLIHE
[MPU3HAKA IPOTEKAHUS PEaKLIUMI
HOHHOT'0 oOMeHa. ONbITH O
ONPENICIICHUIO CPEIBI B
pacTBOpax coJjiel (xjiopuia
HaTpUsl, KapOoOHaTa HAaTpHUs,
XJOpHUIa IUHKA).
JlabopaTopHbIe H NPAKTHYeCKHE
padoThI

M COKpallEHHbIE HOHHBIE
YPaBHEHUS XUMHUYECKUX
[p€aKuii HOHHOTO
oOmMmeHa.

- IImannpoBare u
OCYIIECTBJISITh Ha
MPaKTUKE XUMHUYECKHUE
PKCIIEPUMEHTHI,
MPOBOIUTH HAOTIOJICHHUS,
menaTh BEIBOJBI 110
pe3yiabTaTam
PKCIIEPUMEHTA.

- CnenoBath IpaBujiamMm
Oe3o1acHO paboTHI B
inmabopaTopuu npu
MCIIOJIb30BAaHUU
XUMHUYECKON NOCyabl U
000opy1OBaHUSI.

- IIpousBoauts
BBIYHCIICHUS T10
XUMUYECKUM
YpaBHEHUSIM.

- BeicTpauBarhb
pa3BEPHYTHIE

https://youtu.be/OR

CFox-oR o

https://youtu.be/2qu

AmJIWPrEA
https://youtu.be/bez

MCoRECc0O

M crnonp30BaHuEM
00opyZI0BaHUS
LIEHTpa
€CTECTBEHHO-
HAay4YHOU

1 TEXHOJIOTMUECKOM

HaIIpaBJICHHOCTHU



https://youtu.be/0RCFox-oR_o
https://youtu.be/0RCFox-oR_o
https://youtu.be/2qu4mJwPrEA
https://youtu.be/2qu4mJwPrEA
https://youtu.be/bezMCoRECc0
https://youtu.be/bezMCoRECc0

VlabopamopHbvill onvim:

Peakiiuu MOHHOro ooOMeHa B

[pacTBOPaX JIIEKTPOIIUTOB:
cyiabdara meau(ll)

MMUCBbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOU HA
mH(pOpMAaITHIO U3
yd4eOHHKA U CIPaBOYHBIX
MaTepuajgoB, IPaMOTHO
MCIIOJIb30BaTh
M3y4YEHHBIN
MOHSITUWHBIN arrapar
Kypca XUMHH.

- Mcnionp30BaTh 1ipu
BBITTIOJITHEHUN yUYEOHBIX
BaJaHUM U B Ipoliecce
MCCIEe0BATEIIbCKOM
NesITeIbHOCTH

«Touka pocTa».




1 1m€noun, KapooHaTa HaTPUS U
COJIsI- HOM KUCJIOTHI, peaKLsl
HEUTpAJIU3ALUU MEX Y
TUAPOKCHUIOM KaJIusl U COJISTHOU
KHCJIOTOM.

[ Ilpakxmuueckas paboma:

Ne 1. Pemnenue
YKCIIEPUMEHTAIIbHBIX 3a1a4 1O
TEME.

Boituuciernus

— MO YPaBHECHUSIM XUMHYCCKUX
peaknuii

HayIHO-IIOIYJISIPHY IO
nmuTeparypy
XUMHYECKOT O
COJIepIKaHus,
CIIpaBOYHBIC MaTCpUalibl,
pecypcol MHTEepHeTa

Mcnosib30BaHuEM
000pyTI0BaHUS IICHTPA
ECTECTBEHHO-HAyYHOUI
1 TEXHOJIOTUYECKON
HAIPaBJIEHHOCTH
«Touka poctay.

Pa3aen 2. Hemeraibl 1 ux coeauuenus (24 )

Tema 3.
Oomas
XapaKTepH-
CTHKA
XHMHYECKHX
DJjIeMeH- TOB
VIIA-
rpynimbl.
[anorenn (4

)

OO01as XapakTepHUCTHKa
rajoreHoB. Oco6eHHOCTH
CTPOCHHUSI AaTOMOB dTHUX
SJIEMEHTOB, XapaKTepPHBIC s
HUX CTEIEHU OKHUCIICHUS.
CtpoeHue U puszndeckue
CBOICTBA MPOCTHIX BEIIECTB —
rajoreHoB. XUMHUYECKHEe
CBOICTBa Ha MpUMeEpE XJIopa
(B3auMo- neiicTBuE ¢
METaIaMH, HEMETAJIJIaMH,

- OOBACHATH OOIIUE
BAaKOHOMEPHOCTHU B
M3MEHECHUU CBOWMCTB
HEMETaJIJIOB U UX
COE€JIMHEHU! B mpeaenax
MaJIbIX IEPUOJIOB U
TIaBHBIX TOATPYTI
Ilepuoanueckoii
CUCTEMBbI XUMHUUYECKUX
PIIEMEHTOBC Y4ETOM
CTPOEHUSI X aTOMOB.

https://youtu.be/83A
Eb152KIU

https://youtu.be/ecr

P_Sc-ymw



https://youtu.be/83AEb152KIU
https://youtu.be/83AEb152KIU
https://youtu.be/ecrP_Sc-ymw
https://youtu.be/ecrP_Sc-ymw

ieo4aMu). XJI0poOBOJIOPO/I.
CoJrssHast KUCJIOTa, XUMHUYECKIE
CBOMCTBA, NOJIy4YE€HHE,
npuMeHeHue. KauecTBeHHsbie
[P€aKIINN Ha TaJIOT€HUI-UOHBI.
JlericTBue xjopa u
XJIOPOBOAOPOJa HA OPTraHU3M
qenoBeka. Baxxuenmmue
XJOPUABI U UX HAXOXKJICHHUE B
OpUPOJIE.

JleMoOHCcTpauum
Buneomarepuanbl: TalOTreHbl U
X COCTUHEHMUS.

OOpa31bl XJIOPUIOB.

- XapakTepus3oBarhb
(puznueckue u
XUMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
raJoreHOB (Ha IpuUMepe
XJIOpa) U CIOKHBIX
BEILICCTB
(x1opoBOOOpOA,
XJOpUaa HATPHU),
CIIOCOOBI UX MOJTYYEHUSI,
MpUMEHEHHUE U
BHAYEHHE B IIPUPOJIE U
PKHU3HU YEJIOBEKa.

- Onpenensarp
raJIor€HU-UOHbBI B
[pacTBOpE.

- [ ImarupoBath n
OCYIIECTBJIISITh HA
MpaKTUKE XUMHUUYECKHE
PKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOACHUS,
lmemaTh BBIBOJIBI IO
pe3yabTaTam

PKCIICPUMCHTA.

https://youtu.be/rrEr

hFmhA M



https://youtu.be/rrErhFmhA_M
https://youtu.be/rrErhFmhA_M

JlabopaTopHble U MPaKTHYECKHE
padoTbI
Vlabopamopuwiii onvim:

[ Ipakmuueckas paboma:
No 2. TTorydeHHUEe COSTHOM

Boituucienus

MO YPaBHCHUSAM XUMHUYICCKUX
peaKnuii, €CJIu OOUH U3
[peareHTOB JlaH B U30BITKE;
00BEMOB Ta30B 110 YPAaBHEHUIO
[p€aKIIM Ha OCHOBE 3aKOHa
0O0BEMHBIX OTHOLIIEHUH Ia30B

Pacno3zHaBaHue XJIOPUA-MOHOB.

KHCJIOTBI, U3y4YE€HHUE €€ CBOUCTB.

- CiienoBaTh MpaBUjIaM
Oe3o1macHON paboThI B
imabopaTopuu npu
MCII0JIb30BAaHUU
XAMHUYECKON NOCY bl U
00opyI0BaHUs.

- BeicTpauBarth
pa3BEPHYTHIEC
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIOPOU HA
mHGOOPMAITHIO U3

MaTepuajioB, IPaMOTHO
MCIIOJIL30BaTh
M3y4YEHHBIN
MOHSITUMHBIN arrmapar
Kypca XUMHH.

- Ucnonb3oBaTh npu
BBITIOJTHEHUN YUSOHBIX
BaJaHUU U B IIpoliecce
MCCIJIEN0BATENbCKOM
MEesITeJIbHOCTU HAYy4YHO-
MOITYJIIPHYIO
InmuTeparypy

yuyeOHUKa U CIPaBOYHBIX

Mcnosb30BaHueEM
000pyTI0BaHUSI LICHTPA
ECTECTBEHHO-HAy4YHOHI
1 TEXHOJIOTUYECKOMN
HaIpaBJIEHHOCTH
«Touka poctay.




XUMHYECKOT O
COJIepIKaHus,
CIIpaBO4YHBIC MaTCpHUalibl,
pecypcol MHTEepHeTa

Tema 4.
Oomasn
XapaKTepu-
CTHKA
XUMHNUYECKUX
DJIeMeH- TOB
VIA-
rpynimbl.
Cepa u eé

coeTMHEeHU S
(5 1)

OO0111as1 XxapakTepHUCTUKA
ni1eMeHTOB VIA-rpynmsl.
OCOOEHHOCTH CTPOEHUSI aTOMOB
PTHUX DJIEMEHTOB, XapaKTECPHBIC
JISI HUX CTEIEHU OKHCJICHUS.
CrtpoeHueu pusmdecKue
CBOMCTBa MPOCTHIX BEIIECTB —
KHCJIOPO/ia Y CEPHI.
AJIITOTpOITHBIE MOJTU(PUKAITUHA
KHCJIOPOAa U Cepbl. XUMHUYECCKHUE
cBoiicTBa cepbl. CepoBO10pO,
cTpoeHUE, GU3NIecKue u
XUMHUECKHEe cBoMcTBaA. OKCUIBI
CephIKaK IMpeacTaBUTEIHN
KHCJIOTHBIX OKCUA0B. CepHasi
KUCIOTa, pU3ndeckue

1 XUMHUYCCKHE CBOMCTBA (0O0IIHEe
KaK MPEJICTaBUTEIs Kilacca
KUCIOT U celuudIecKue),

[IpHMEHEHUE.

- OOBSICHATH O0IIHE
BAaKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB
piaeMeHTOB VIA-rpynnst
M X COSIUHECHUU

C Y4€TOM CTPOEHHUS UX
aTOMOB.

- XapaKTepu3oBaThb
(puzugeckue

M XMMHUYECKHUE CBONMCTBA
MPOCTOTO BEIIESCTBA
cephl U €€ COeAUHECHU N
(cepoBOIOpPOZIA, OKCUIIOB
Cepbl, CEPHOM KUCIIOTHI,
cyib(haToB), CHOCOOBI X
MOJTY4YSHHUsI, IPUMEHCHUE
M 3HAYE€HHE B IIPUPOJE U
PKHU3HU YEIIOBEKa.

- OnpenensaTh HaTU4INe
Ccyiab(}aT-uOHOBB

https://youtu.be/px
\VUIvocldc

https://youtu.be/Qw

OK7wiw2jl
https://youtu.be/GF

JfPxkXh5g



https://youtu.be/pxVUIvoc1dc
https://youtu.be/pxVUIvoc1dc
https://youtu.be/Qw0K7wfw2jI
https://youtu.be/Qw0K7wfw2jI
https://youtu.be/GFJfPxkXh5g
https://youtu.be/GFJfPxkXh5g

XHUMHUYECKHUE PEAKIINU,
le)xalire B OCHOBE
MPOMBIIIJIEHHOTO CIT0co0a
[MOJIy4YEHUSI CEPHOMN KHUCJIOTHI.
AnnapaTbl U MPOTEKAIOIINE B
HUX TIPOIIECCHI (Ha MpuMepe
[IPOU3BOJICTBA CEPHOU
KuciaoThl). Conu cepHoit
KHCJIOThI, KaU€CTBEHHAas!
peaKIns Ha CyJIb(aTHOH.
Haxoienue cepbl U €€
COCIMHEHUH

B npupoae. XUMHUYECKOe
3arpsi3HEHNE OKPY KaroIleH
cpeabl COeMUHEHUSIMHU CePbI
(KUCITOTHBIE JIOXKIU,
3arpsi3HEHHUE BO3yXa U
BOJTOEMOB), CITOCOOBI €TI0
pEeIOTBPAIEHUS.
JleMoHCTpanuu

Komnekuuu (BumeomMaTrepuabl):
cepau €€ COCIMHEHUS.
OOyriuBaHue caxapa noj
e CTBHEM KOHLIECHTPUPOBAHHOM

[pacTBoOpe.
- OOBSICHATD CYIITHOCTh
PKOJIOTUYECKUX
MmpoOJieM, CBSI3aHHBIX C
mepepaboTKOM
COCZIMHEHUU CEePHI.

- IlmannpoBare u
OCYIISCTBIISITH HA
MPaKTHKE XUMUICCKHE
PKCIIEPUMEHTHI,
MPOBOJIUTH HAOTIOACHUS,
enaTh BBIBOJIBI IO
pe3yabTaTam
PKCIIEpUMEHTA.

- CnenoBath IpaBujiamMm
Oe3o11acHO padboThI B
mabopaTopuu npu
MCIIOJIb30BAaHUU
XMMHUYECKOM MOCy bl U
000py1I0OBaHMUS.

- IIpousBoauts
BBIYHCIICHUS 10
XUMHUYIECKUM
YpaBHECHUSIM.

https://youtu.be/L

C-NrAXPqgl

https://youtu.be/WZ

5-0Zm6I-Y

Hcnosib30BaHuEM
000pyTOBaHMSI IICHTPA
€CTECTBEHHO-HAY4YHOU
1 TEXHOJIOTUYECKON
HAIPaBJICHHOCTH
«Touka poctay.



https://youtu.be/L_C-NrAXPgI
https://youtu.be/L_C-NrAXPgI
https://youtu.be/WZ5-0Zm6l-Y
https://youtu.be/WZ5-0Zm6l-Y

CEpPHOMU KHCIOTHI.

JlabopaTopHble M MPAKTHYECKHUE

padoThI
Vlabopamopnvle onwvimoi.

OOnHapy»xeHue cyiabdpaT-HOHOB.
BzaumoneiicTBue pa30aBiI€eHHON
CEPHOM KUCIOTHI C IMHKOM.

- Mcnionps30BaTs 1ipu
BBITIOJTHCHUN YISOHBIX
BaJaHUU TEKCTHI
yaeOHHKa, ClIpaBOYHBIC
MaTepuabl
(ITepuoanueckytro
CUCTEMY XUMHUYECKUX
niiemeHToB . W.
Mennesneena, TaOIUILy
[pacTBOPU-MOCTH KHCJIIOT,
OCHOBAHMI U COJen

B BOJIC,
PIEKTPOXUMHUYECKUU Psifl
HAOPSHYKCHU N
METaJIJIOB).

- Ucnionw3oBath 1ipu
BBITIOJITHEHUH YYEOHBIX
BaJlaHUI U B IIpOIIecce
MCCIIEN0BATENbCKOU
MesITeIbHOCTU HAYYHO-
MOIMYJIIPHY IO
muTepaTypy
XUMUYECKOTO
COZIEp>KaHus,




CIIpaBOYHBIC MaTCpHUAJIbI,
pecypcel MHTEpHETA

Botuuciernus

MO YPaBHEHUSIM XUMHUYECKUX
[peaKIUii;

MacCOBOM IOJIU BBIXOOa
NPpOayKTapEaKIIuu

https://resh.edu.ru



https://resh.edu.ru/

Tema S.
Oo1masn
XapakTep
ICTHKA
XMMHYECKHX
DJIEMEHTOB
VA-rpynnsl.
A30T,
docdop u ux
cOoeIUHEeHUS

(7 9)

OO011ast xapaKTepUuCTUKA
21€MEHTOB VA-Irpynmnsbl.
(OCOOEHHOCTH CTPOEHUSI aTOMOB
PTHUX IJIEMEHTOB, XapaKTEpHBIE
TSI HUX CTSTICHU OKHCJICHUSI.
A30T, pacIpOCTpaHEHHUE B
npupoje, Gu3ndecKkue u
XAUMHWYECKHE CBOMCTBA.
Kpyrosopot azora B npupoJie.
AMMHaK, ero Gpu3n4ecKue u
XUMHUCCKHE CBOMCTBA,
[MOJIy4E€HUE U IPUMEHEHHUE.
CoJyin aMMOHUS, UX (PU3HYECKHE
1 XMMHUYECKHE CBOMCTBA,
npuMeHeHue. KauectseHHas
peaKkIusi Ha HMOHbl AMMOHHMUSI.
A30THas KMCJIOTa, €&
puzunueckue

1 XUMUYCCKHUE CBOMCTBA (0OIIIHEe
Kak IIpeJICTaBUTEIs Kilacca
KHCJIOT U CIIEIU(PUIECKHUE).
Hcnionp30BaHUEe HUTPATOB U
coJIeil aMMOHHUSI B KaU€CTBE
MHUHEPAJIBbHBIX YIOOPESHUIA.

- OOBSICHATH O0IIINE
BAaKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB
PIEMEHTOB

'V A-TpyIIisl U UX
COCIMHEHUU C y4ETOM
CTPOCHHUS X aTOMOB.

- XapakTepu3oBaTh
(pu3ugeckue u
XUMHUYECKHE CBOMCTBA
MPOCTHIX BEILIECTB a30Ta
m ¢pochopa 1 ux
COeIUHEHUM (aMMHaKa,
COJICH aMMOHMSI,
AQ30THOW KHCJIOTHI,
HUTPATOB, OKCUAA
pochopa(V) u
ochopHOI KUCTOTHI,
(pocdaron), cmocobbI Ux
MOJTy4YeHHUs, TIPUMEHECHUE
M 3HAYCHHUE B IIPUPOJIE
M >)KU3HU YeJIOBEKa.

- OnpenensaTb HOHbI
amMmMoHUs U docdart-

https://youtu.be/nrA

elzPzZRSE

https://youtu.be/Ta

mgykAO0IdQ

https://youtu.be/1S

wcZlaEKgo

https://youtu.be/Y|3

OggL8NG6A



https://youtu.be/nrAe1zPzRSE
https://youtu.be/nrAe1zPzRSE
https://youtu.be/TamgykA0ldQ
https://youtu.be/TamgykA0ldQ
https://youtu.be/1SwcZlaEKgo
https://youtu.be/1SwcZlaEKgo
https://youtu.be/Yj3OggL8N6A
https://youtu.be/Yj3OggL8N6A

MOHBI B pacTBOpPE.
- OOBSACHATH CyIIHOCTH
PKOJOTHYECKUX ITPOOIIEM,
CBSI3aHHBIX C

HaX 0XKJICHUEM
COCIMHEHUH a30Ta "
docdopa B
OKpY>Karolleu cpeie.




XHMMHUYECKOE 3arpsi3HEHUE
OKpY>Karolleil cpeibl
COCJTMHCHUSIMH a30Ta
(KHCJIOTHBIC JIOXKH,
Barpsi3HEHUE BO3/yXa, MOYBEI U
BOJTOEMOB).

Ddocdop, anmoTponHbie
Moaudukainu pocdopa,
(prznueckre U XUMHYICSCKUEC
CBOMCTBA.

Oxcun pochopa(V) u
dochopnas kucmaora,
(puznueckre U XUMHUYECKHE
CBOICTBA, MOJy4YE€HHE.
KauecTBeHHasipeaKiys Ha
dochaT-noHbI.
lcnonp3oBanue pocdaros B
KayeCTBE MUHEPAIIbHBIX
ynoopenuii. 3arpsi3sHeHUe
MPUPOJIHBIX BOJOEMOB
dbocdaramu.

JleMoHCTpanuu

Konnekuuu: ¢pochop u nux
coeauHeHus. Bzaumoneicreue

- IlnanupoBare u
OCYLIECTBIISITh HA
MpaKTUKE XUMHUYECKUE
PKCIIEPUMEHTHI,

ImeaTh BBIBOJIBI IO
pe3ynbTaTam
PKCIIEpUMCHTA.

- CirenoBath mpaBujIaM
Oe3o11acHO paboTHI B
imabGopaTopuu Ipu
MCIIOJIb30BaHUU
XUMHUYECKON NOoCyabl U
00opyI0OBaHUS.

- [IpousBoauTh
BBIYUCIICHUS 1O
XUMHUYECKUM
YpaBHEHUSIM.

- Ucnonb30BaTh npu
BBITIOJTHEHUN YUSOHBIX
BaJlaHUIl TEKCTHI
yu4eOHUKa, CIIPaBOYHBIC
MaTepHuabl
(meprnoIM4YECcKy1o

MPOBOJIUTH HAOIIOJICHUS,

https://youtu.be/ezv

c8LWjwNk

https://youtu.be/EGj

90_zTBjk



https://youtu.be/ezvc8LWjwNk
https://youtu.be/ezvc8LWjwNk
https://youtu.be/EGj9O_zTBjk
https://youtu.be/EGj9O_zTBjk

KOHLICHTPUPOBAHHOMU a30THOU
KUCJIOTHI C MEIBIO.
JlabopaTopHble H MpPaKTHYeCKHe
padoThI

Vlabopamopnwsle onbimeul:
B3anMmoiericTBre coieit
AMMOHMSI C IEJI0YBIO.
O3HakoMJIEHHE ¢ oOpa3lamMu
Q30THBIX U (POCHOPHBIX
ynoopenuii. Ilpakmuueckas
paboma.:

Ne 3. [Tomydyenue amMmmuaka,
M3y4YCHUE Ero CBOMCTB.
Boiuucnenusn

peakuii

— IIO0 YpaBHCHHAM XHUMHYCCKUX

CUCTEMY XUMHYECKUX
niiemeHToB . W.
MenneneeBa, TabIUILy
[pacTBOpPU-MOCTH KHUCIOT,
OCHOBaHHUH U COJIEN B
BOJE,
PIEKTPOXUMHUYECKUN
PsIA HAOPSHKECHUM
METaJIJIOB).

- Mcnionp30BaTh 1ipu
BBITTIOJITHEHUN yUYEOHBIX
BaJaHUM U B Ipoliecce
MCCIEe0BATEIIbCKOM
NEesITEJIbHOCTU HAY4YHO-
MOITYJIAPHY IO
nmuTeparypy
XUMUYECKOTO

COJIep KaHUs,
CIIpaBOYHBbIE MaTECpHUaAIbI,
pecypcol MHTEepHEeTa

Mcnosib30BaHuEM
000pyTI0BaHUS IICHTPA
ECTECTBEHHO-HAyYHOUI
1 TEXHOJIOTHYECKON
HaIpaBJIEHHOCTH
«Touka poctay.

Tema 6.
Ooran
XapaKTEePHUCT)
HKA

Yriaepon, aloTpOIHbIE
MOTUDUKAITNH,
pacrpocTpaHeHue B IPUPOE,
(pr3myeckre 1 XUMHUYECKUE

- OOBsICHATH 00IIIHE
BAKOHOMEPHOCTH B
M3MEHECHUH CBOMCTB
piaeMeHTOB IVA-rpynnst

https://youtu.be/BZ

likwLHwHI



https://youtu.be/BZ1ikwLHwHI
https://youtu.be/BZ1ikwLHwHI

XHUMHY€eCKUX
PJIEMEHTOB
IVA-
rpynnsbl.
'Yriaepoa u
KpPeMHUIl 1
110¢
COeIMHECHUS

(8 9)

CBOMCTBA.

Ancoponusi. Kpyrosopot
yTJepo/iaB IIPUPOJIE.

Okcuabl yriepoja, ux
(puznueckue

1 XUMHUYCSCKUE CBOMCTBA, UX
JeficTBHE Ha )KUBBIC OPTaHU3MBI,
MMOJTydCHHE U IIPUMCHCHUE.
DKOJIOTMYECKHE NPOOJIEMBI,
CBSI3aHHBIC C OKCHJIOM
yrinepona(IV); runoresa
rJ100aJTbHOTO MOTETIJICHUS
KJIMMaTa; MapHUKOBBIN 2P deKT.
YronbpHas KMCa0Ta U e€ coJiu,
X pU3NUECKUE U XUMHUYECKHE
CBOICTBA, MMOJIy4YEeHUE U
npumeHeHue. KauectBenHast
peakIiis Ha KapOOHAT-UOHBI.
lcrionp30Banue KapOOHATOB B
OBITY, MEOUIIUHE,
[MPOMBIIIJIEHHOCTH, CETbCKOM
XO3AUCTBE.

[lepBoHauanbHBIC TIOHSITUS 00

OPraHUYCCKHUX BCIHICCTBAX KakK O

M UX COEJUHEHUU C
Y4ETOM CTPOECHUS UX
aTOMOB.

- XapakTepus3oBaThb
(puznueckue

M XMUMHWYECKHE CBOMCTBA
MPOCTHIX BEILIECTB
yTrJeposa U KpeMHUs U
X COCIUHEHUHN
(oxcumoB yriiepoaa,
[YTOJIbHOW KHCIJIOTHI,
KapOOHATOB, OKCH/JIa
KpEMHUsI, KPEMHHUEBOU
KM CJIO-ThI, CHIIUKATOB),
CIIOCOOBI UX MOJTYYCHUS,
MpUMEHEHUE U
BHA4YEHUE B IPUPOJIEC U
PKU3HHU YEJIOBEKA.

- OnpenensaTs kKapOoHaT-
M CHUJIMKAT-HUOHBI B
[pacTBOpE.

- OOBSACHATH CYILIHOCTH
PKOJIOTUYECKHUX ITPOOIIEM,
CBSI3aHHBIX C

https://resh.edu.ru

https://youtu.be/kx3

NVnWB4ag

https://youtu.be/joL

XNrLVO0ic



https://resh.edu.ru/
https://youtu.be/kx3NVnWB4ag
https://youtu.be/kx3NVnWB4ag
https://youtu.be/joLXNrLV0ic
https://youtu.be/joLXNrLV0ic

COCJIMHEHUSIX yTJIepoa:
0OCOOCHHOCTH COCTaBa U
crpoeHus. [loustue o
OHOJIOTMYECKH Ba’KHBIX
BEIIIECTBAX: KUpax, OenKax,
yriieBoaax. MarepuaabHOE

€ IMHCTBO OPTaHUICCKUX U
HCOPTaHHUYCCKUX COCTUHCHUIM.
Kpemuuii, ero ¢pusmnyeckue u
XUMHUICCKHE CBOMCTBA,
MOJTy4Y€HHUE U IPUMEHEHHE B
PIICKTPOHUKE.

CoenuHEHUsI KpEMHUSI B
npupoae. O6iue
MMPEJICTaBJICHUSI 00 OKCHUC
kpemHUus(IV) u kxpemHueBoi
kuciaoTe. CHIMKATBI, UX
MCIIOJIb30BaHUE B OBITY,
MEIUIINHE, TIPOMBIIIIIIEHHOCTH.
BaxHelIne CTPOUTEIIbHBIE
MaTepHaibl: KEpaMHUKa, CTEKJIO,
[IEMEHT, OETOH, KeI1e300eTOH.
I[Tpo6iaembl 6€30macHOTO
MCIIOJIB30BAHUSI CTPOUTEIIBLHBIX

HaXO0XXJICHUEM
YTJIEKUCJIOTO ra3a B
OKpY>Karolleu cpene.

- MmoctpupoBathb
B3aMOCBS3b
HEOpPTraHUYEeCKHUX
COCIMHEHU yTiiepoaau
OpraHUYECKUX BEIIECTB.
- [[manupoBath u
OCYIIECTBJISITh Ha
MpaKTUKEe XUMHUYECKUE
PKCIIEPUMEHTHI,
MMPOBOJIUTH HAOIIOAEHUS,
enaTh BBIBOJIBI IO
pe3yiabTaTam
PKCIIEpPUMEHTA.

- CnegoBathp IpaBujiamMm
Oe3o11acHO paboThI B
mabopaTopuu Mpu
MCTIOJIb30BaHUU
XMMHUYECKOM MMOCYy bl U
000pyTOBaHMUS.

- Uctionp3oBare npu
BBITIOJTHEHUN YUISOHBIX

Mcnosib30BaHuEM
000py1I0BaHUS LICHTPA
ECTECTBEHHO-HAyYHOHN
1 TEXHOJIOTHYECKOMN
HaIpaBJIEHHOCTH
«Touka poctay.




MaTE€pHUaJIOB B IOBCETHEBHOU
PKU3HU.

JleMoHCTpanuu

Monaenu KpUCTATUIUHYECKUX
pemeérok aimasa, rpadura,
MOJIEKYJIbI (QyJIepeHa.

A ncopOriust pacCTBOPEHHBIX
BEIIECTB aKTUBHPOBAHHBIM
yriém. IIporuBoras.
Bunaeomarepuanbl: CUIIMKaTHAs
[MIPOMBIIIJIEHHOCTb.

Mojiesn MOJIeKYJI OpraHUuYECKUX
BEIIIECTB.

JIabopaTopHble M MPaKTUYeCKHUE
padoThI

Vlabopamopnwlii onvim.
KauecTBeHHast peakius Ha
KapOOHaT-HOH.

[l Ipaxkmuueckue pabomowi:

Ne 4. [TonmydyeHHne yriieKmuciaoro
ra3za. KauectBenHas peakuus Ha
KapOOHAT-HUOH.

Ne 5. Perienue
PKCIIEPUMEHTAIBHBIX 3a4a4 11O

BaJaHUU TEKCThI
yaeOHHKa, ClIpaBOYHBIC
MaTepUuabl
(ITepunoanueckyro
CUCTEMY XUMHUYECKUX
nnemenToB . 1.
MennesneeBa, TaOIUILy
[pacTBOPU-MOCTH KHUCIOT,
OCHOBaHHUH U COJIEH B
BOJE,
PIEKTPOXUMHUYECKUU
PsiA HAOPSHKECHUM
METaJIJIOB).

- Ucnionip30BaTh 1ipu
BBITTOJIHEHUN YUEOHBIX
B3aJlaHUI U B OpoLecce
MCCIEe0BATEIbCKOMN
NEesITEJIbHOCTU HAYYHO-
MOITYJIIPHY IO
nmuTeparypy
XUMUYECKOTO

COJIep KaHUs,
CIIpaBOYHBIE MaTEepUaAIIbI,
pecypcbl MHTEepHETa




TeMme «HemeTaruibny.
\Boituucienus

peaKnuii, €CJIM OOUH U3
pPe€arcHTOB JaH B BUACBOAHOT'O

ToJiei

— IO YPAaBHCHHUAM XHUMHUYCCKHUX

[pacTBOpaA C U3BECTHOM MacCOBOM

Pa3nen 3. Merasuibl u ux coequnenns (20 u)

Tema 7.
Oomme
CBOMCTBa
METAJLJIOB

(4 9)

OO111as XxapakTepUCTHKA
XHUMHUYIECKUX 3JIEMEHTOB —
METaJIJIOB Ha OCHOBaHUH UX
nosiokeHus B [lepunoanuecko
CUCTEME XUMHYECKUX
DJIEMEHTOB

J1. 1. MenneneeBa u CTpOCHUS
aToMOB. CTpOCHHE METAJLJIOB.
Meramnndeckasi CBI3b U
MeTalJInYeCcKast
KpUCTaJLTHdecKasl penéTka.
DJICKTPOXUMHUUYESCKUH PST
HaNpPsI>)KEHU METaJLIIOB.
DuznIecKue U XUMUIECKHE
cBoMicTBa MeTayu1oB. Q01111 E

CIOCOOBI TTOJTYYCHUSI METAIJIOB.

- PackpsiBaTh cMBbICHT
M3y4YaceMbIX IMOHATUU U
MPUMEHSTH 3THU
TOHSATHUS NP ONTMCAHUN
CBOMCTB BEIIECTB U UX
MMpeBpaIECHUM.

- OOBICHATE 001IIHE
BAaKOHOMEPHOCTHU B
M3MEHEHUU CBOMNCTB
RPIIEMEHTOB-METAJLIIOB U
MX COeOIUHEHUM C
Y4ETOM CTPOEHUS UX
aTOMOB.

- XapakTepu3oBaThb
CTPOEHUE METAIJIOB,
oO1re pusndeckue u

https://resh.edu.ru

https://youtu.be/NF

f8SCTUMGAM



https://resh.edu.ru/
https://youtu.be/NFf8CfUmGAM
https://youtu.be/NFf8CfUmGAM

XUMUUYECKHE CBOMCTBA
METAJLJIOB.




[loHsiTHE O KOPPO3UN METAIIIOB
1 OCHOBHBIE CITOCOOBI 3aIIUThI
oT Koppo3uu. CrjiaBsl (CTaJb,
4yryH, JIOpaJIlOMUHUN, OpOH3a),
X MIPUMCEHCHUE B OBITY U
TPOMBIIIIJICHHOCTH.
JleMoHCTpanuu

O3HakoMJIEHHE ¢ oOpa3lamMu
METaJUIOB M CILIaBOB, UX
(prznyueckuMu CBOMCTBaAMM.
Moaenu KpUCTALIMYECKUX
[PEMIETOK METAJIJIOB.
Buaeomarepuanbl: KOPpO3Us
METaJIOB.

JlabopaTopHble M NMPaKTHYECKHE
padoThI

Vlabopamopnwsle onbimawl:
O3HakoOMJIEHHE ¢ 0Opa3iamMu
CTLIAaBOB METAJIJIOB.
3aBUCUMOCTb CKOPOCTH PEAKIIUUA
MeTaJljla C KUCIIOTOM OT
[MPUPOJIBI METAJIA.
Boiuucnenusn

— O YPaBHEHUSIM XUMUYIECKUX

- XapakTepus3oBaThb
oO1IHe CrIoco0bI
MOJIyYeHUsI METAJJIOB.
- CnenoBath IpaBujiam
Oe3onacHoll paGoThI B
inmabopaTopuu npu
MCTIOJTb30BaHUH
XAMHUYECKOHN MOCYyAbI U
00opyI0OBaHUS.

- [IpousBoauTh
BBIYMCIICHUS 110
XHUMHYECKUM
YPaBHEHUSIM.

- Ucnionp3oBarte npu
BBITTOJITHEHUN YYE€OHBIX
BagaHUN TEKCThI
ydeOHHMKa, ClIpaBOYHbIE
MaTepHaIbl
(ITepuonnueckyro
CUCTEMY XMMHUYECKUX
pnemenToB /. U.
MeHnneneeBa, TaOIUILy

OCHOBaHUU U COJIEU B

https://youtu.be/\VM

PacTBOpPpU-MOCTH KHUCJIOT,

FawWFynk4o



https://youtu.be/VMFaWFynk4o
https://youtu.be/VMFaWFynk4o

peaKknuii, €CJIM OAUH U3 BOJIC,

[p€areHTOB COJICP>)KUTIIPUMECHU  PIICKTPOXUMHUUCCKUN
PsiA HAOPsSKECHUM
METaJIJIOB).

- Mcnionp30BaTe 1ipu
BBIMOJTHEHUN YUEOHBIX
BaJaHUM U B polIEcce
CcclIenoBaTEIbLCKOU
MesITEIbHOCTH HAYYHO-
MOTTYJISPHY IO
nmaTeparypy
XAMHUYECKOTO

COJIep KaHus,
CIIpaBOYHbIE MaTECpHUaAIIbI,
pecypcbl UHTepHeTa

Tema 8. [lle1oYHBIC METALIIBI. - OOBSICHATH OOIIIHE https://youtu.be/uc
Baskneiimue [Tonoxxenue B [lepruoanyeckoil  BaKOHOMEPHOCTH B KpgjtCYNM
METAJLJIBI U |[CHCTEME XMMHYCCKUX M3MEHCHHUH CBOMCTB

110, snemeHToB [I. 1. MenaeneeBa, pPiIeMeHTOB-METALIIOB B

coeJUHeHHsl CTpoeHuearomoB. Haxoxenue [rpynmax m ux



https://youtu.be/ucKpqjtCYNM
https://youtu.be/ucKpqjtCYNM

(16 q9)

B IIPUPO/IC.

COCIMHEHUU C y4ETOM
CTPOCHHA UX ATOMOB.

Dduznyeckre U XUMHUYECKHE
cBOICTBa (Ha MpuUMepe HATpUs U
Kassi). OKCUZIBI U THUAPOKCHIBI
HaTpus U Kamus. [ [pumenenue
ICJTOYHBIX METAIJIOB U UX
cOoeTMHEHUH.
[IlenoyHO3EeMEIBbHBIC METAJLIBI
MarHui ¥ KaJIblIUi, CTPOEHUE
aTomoB. Ilonmoxkenue B

I lepuoanuecko cucreme
XUMHUYeCKHX 3JieMeHTOoB /1. 1.
MeHneneeBa.

Haxoxjienrue B npupoe.
Ddusnyeckrue U XUMHYCCKUE
cBolicTBa. BaxxHelmue
COCIMHCHUS KanbIUs (OKCH,
TuApOKCHUI, coin). JKEcTKOCTh
BOJIBI 1 CLIOCOOBI €€
YCTpaHEHHUS.

Anromunuii. ITonosxkenue B
Ilepuognueckoil cucreme

- XapakTepus3oBaTh
(puzuueckue u
XHMHYIESCKHUE CBOMCTBA
MPOCTHIX BEUIECTB
METaJIJIOB B X
COeTMHEHUH (OKCUI0B,
TUIPOKCHUJIOB, COJICH),
CITOCOOBI X TTOJTYYCHUS,
MPUMEHEHHE U 3HA4YCHUE
B IPUPOJE U KU3HU
geIoBeKa.

- Pacmo3naBarh €
TTOMOIIBIO
Ka4yeCTBEHHBIX PEaKIUM
MOHBI METaJIJIOB
(MarHus, anFOMHHUSI,
ITMHKA, YKeJie3a, MEJIN).
- InanupoBars u
OCYILIECTBJISITh HA
MPaKTUKE XUMHUYECKUE

https://youtu.be/frdr

30Cgbw8

https://youtu.be/Nv
wyVdFOMYE



https://youtu.be/frdr3OCgbw8
https://youtu.be/frdr3OCgbw8
https://youtu.be/NvwyVdFOMyE
https://youtu.be/NvwyVdFOMyE

XuMU4eckux ajaemMeHToB 1. 1.
MenpaeneeBa, CTPOCHHE aTOMa.
HaxoieHnue B npupoae.
DuznyecKkre UXUMHYCCKHE
cBolicTBa. AMdoTepHbIE
CBOMCTBA OKCHJIAa U THUJPOKCHUIA.
DKene3o. Ilomoxxenue B

I leproanueckoiicucremMe
XHMHUYECKUX DJIEMECHTOB

J1. 1. MenneneeBa, CTpoeHUE
atroma. HaxoxieHnue B npupoe.
Du3ndecKkrue U XUMUYECKHE
cBolicTBa. OKCUABI, THAPOKCHUBI
u coiiu >xenesa(1l)

u >xese3a(lll).

JleMmoHCcTpanuu
BzaumoaelicTBre HaATPUs C
BOj10M. OKpalMBaHue MmjIaMeHU
MOHAMM HATPUSI U KaJIUs.
OkpalMBaHue NJIaMEHU UOHAMH
KaJIbIIHS.

BzaunmMoaelicTBue OKcHuga
KaJlbIIHUsI CBOJIOM.
Bujaeomarepruainbl: TOPEHUE

PKCIIEPUMEHTHI,
MPOBOIUTH HAOITFOICHUS,
esaTh BHIBOJIBI 110
pe3yabTaTam
PKCIIEpUMEHTA.

- CrienoBaTh mpaBUjIaM
Oe3onacHou paboThl B
inmabopaTopuu npu
MCIIOJIb30BaHUU
XAUMHUYECKON MOCY bl U
00opyIOBaHUS.

- [IpousBoauTh
BBIYMCIICHUS 110
XUMHUYECKUM
YPAaBHCHUSIM.

- BeicTpauBaTth
pa3BEPHYTHIE
MUCBMEHHBIE U YCTHBIE
OTBETHI C OIOPOU HA
MHMOpMaLHIO U3
ydeOHHMKa U CIIPAaBOYHBIX
MaTepuaioB, TPaMOTHO
MCIIOJIb30BaTh
M3y4EHHbIN

https://youtu.be/Rbt

skJPgS-4

https://youtu.be/Cqe

7EbcylTs

Vcrionp30BaHnEM
000pyI0OBaHUS [IEHTPA
ECTECTBEHHO-HAYyYHOHI
U TEXHOJIOTMYECKOH
HarpaBJIeHHOCTH

«Touka pocray.



https://youtu.be/RbtskJPqS-4
https://youtu.be/RbtskJPqS-4
https://youtu.be/Cqe7EbcylTs
https://youtu.be/Cqe7EbcylTs

bKeJe3a BKUCIIOPOJIE U XJIOpE.
JlabopaTopHble H MPaAKTHYECKHE
padotbl/labopamopHbie
onvimol: O3HAKOMJIEHHUE C
oOpa3liaMu aIFOMUHHUS U €T0
CILIaBOB.

AMdoTepHbIE CBONCTBA
TUAPOKCHUIA ATTFOMUHUS.
KagecTBEeHHBbIE peaKlIUy Ha
MOHBIKEJIe3a.

Il Ipaxmuueckue pabomul:

Ne 6. JKEcTKkOCTh BOIBI I METOIBI
e€ yCTpaHECHUS.

No 7. Peuienue
SKCIIEpUMEHTAJIbHBIX 3a/1a4 1O
Teme «MeTambb).
Botuucienus

10 YpaBHEHUSIM XUMHWYECKUX
peaK1nii, €CIu OJUH U3
[peareHToB JaH B U30BITKE WU
COJICP>KUT IMTPUMECH;;
MAaCCOBOM JOJIU BbIXOJa
MPOJIyKTapEAKIIUU

TMOHATUMHBINA arapar
Kypca XUMHH
Hcnonw3oBare nipu
BBITTOJTHEHUH y4EeOHBIX
BaJaHUM U B IpoliEecce
MCCIIEeI0BATEIbCKOMN
NEesITEJIbBHOCTH HAYYHO-
MOITYJIAPHY IO
nmaTepaTypy
XAMHUYECKOTO
COJIepIKaHus,
CIIpAaBOYHBbIE MaTEepHUaAIIbI,
pecypcbl HTepHera.




Pa3gea 4. Xu

MUS M OKpYy:xamomas cpejaa (3 u)

Tema 9.
BerecrBa u
MaTepHaJIbl
B JKH3HU
JeJI0BeKa

(39)

HoBbie maTepuaibsl U
rexHoJoruu. Bemiectsa u
MaTepuaibl B TOBCEIHEBHOM
PKU3HHU YE€JIOBEKa. XUMUS U
3/I0POBBE.

be3omacHoe ncnoab30BaHUE
BEILIECTBU XUMHWYECKUX
peaKnuii B OBITY.

I IpupoHbIC HICTOUYHUKH
YTJIEBOOPOJIOB (YTIOJIb,
NPUPOJTHBIN Ta3, HEPTH),
MPOAYKThI UX IEepepabOTKH, UX
pOib

B OBITY U HPOMBIIILICHHOCTH.
(OCHOBBI 3KOJIOTHYECKOM
rPaMOTHOCTHU. XMMHUYECKOE
3arpsi3HEHUE OKPY KarollIen
cpensbl (MpeaeIbrHO Aoy CTUMast
KOHILICHTpAaIMs BEIIECTB —
TT1K).

Pons xumMuu B penieHuu

- XapakTepu3oBaTb poJib
XUMUU B pa3- JIUUHBIX
cepax nesaTeTbHOCTH
ITrO 1€, OCHOBHEIE
BEIIECTBA U MaTEpPHAJITHI,
MPUMEHSIEMBbIEC B )KU3HU
COBPEMEHHOI'O YEJIOBEKA.
- OOBSICHATH YCITOBUS
0e30macHoro
MCIIOJIb30BaHUSI BEILIECTB
M XUMHUYECKUX peaKIIuil
B OBITY.

- AHaITU3UPOBATH U
KPUTHYECKH OIIEHUBATH
mH(OpMAIIHIO O BIUSIHUN
MPOMBIIIJICHHOCTH,
CEIIbCKOI'O XO03sMCTBAa,
TpaHCIIOpTa U Jp. Ha
COCTOSIHUE
OKPY>KaroILEN Cpesbl.

- YMETh OKa3blBaTh

https://resh.edu.ru



https://resh.edu.ru/

PKOJIOTUYECKUX ITPOOIEM

MEPBYIO NOMOIIIb MPU
XUMHUYECKUX OXKOTraxX U
OTpaBJICHUSIX.

- IIppHMMaTe yyactue B
00CYXAeHUHU TTPOOIEM
XUMHUYECKOU U
PKOJIOTUYECKOM
HAITPaBJIICHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO TTO3UITHIO
mo mpobiieme u
mpenjiaraTb BO3MOKHbBIE
MyTH €€ pEeIcHUs







