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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTelbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (herepabHOM
paboueii mporpamMmbl BOCIIUTAHUS U C YYETOM KOHLEIIUHU MpenoJaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNnbHbIX opranu3anusx Poccuiickoit deneparmu.

[IporpaMmma 1o XuUMHUM [a€T MpeACTaBIEHHWE O LeNsIX, OOmIe cTpareruu Oo0ydeHws,
BOCTIIUTAHHUS W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH YYeOHOrOo MpeIMeTa, YCTaHABIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJIepKaHKe, MPEeIyCMaTPUBAET paclipe/ielieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeAesSeT KOIUMYeCTBEHHbIE
M Ka4yeCTBEHHbBIE XAapPaKTEPUCTUKH COJECpPKAHMs, PEKOMEHIYEeMYI0 IOCIEA0BaTeIbHOCTD
U3YYEHUS XUMUHU C YU4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JOTHKU y4eOHOTrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcsi, ONMpeaesisieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEIIHbHOM MPOTpaMMBbI Ha
YPOBHE OCHOBHOTO 001I1eTr0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHsI XUMHH
HAa YpOBHE LeJeil W3ydeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JESTEIILHOCTH 00YJarOIIerocs 10 OCBOCHHUIO yU4eOHOTO COIePIKaHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOH U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIErocs, ero
MPEJICTABICHUIA O MATEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
MPEJICTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMH BEIIECTB B MPHUPOJIE, O MYTIX
pemieHuss TH00aNbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPHEBOA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, TPOOJIEM 3IpaBOOX PaHEHUSI.

H3ydenue xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011ei 1 (yHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HAaBBIKOB HMX  CAMOCTOSTENILHOM  y4eOHOW  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKH3HH, Tak M B
npoecCHOHALHOM e TENBHOCTH;

3HAKOMUT CO CHEIM(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO
B3TJI51/1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TAarioM B ()OPMUPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K TPUPOJE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBieHUsS B OOYyYEHUHM XMMHH OOECIICUMBAIOTCS CHENU(HUKON CcomepKaHus
yueOHOr0 TpeaMeTa, KOTOPBIA SIBISIETCS TIENAaroruueckKd aJalTHPOBAHHBIM  OTPaKCHHEM
0a30BOI HAyKU XMMUU Ha ONPECIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IEro 00Opa3oBaHHs OPUEHTHPOBAaH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI NIePBOHAYATIBHBIX MOHATUN XUMUH, OCHOB HEOPTaHUYECKOW XUMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX OHSITHI OPraHN4YeCKON XUMHH.

CtpykTypa coaepxaHHsl MPOrpaMMbl IO XUMHH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxoja k €€ msydeHuro. CoaeprkaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYEeCKOoW peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHIIMIY [OCJIEI0BATEILHOTO Pa3BUTHS 3HAHMM HA OCHOBE
TEOPETUUECKHUX MPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aToMa U XUMUYECKOHN CBSI3H;



— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIUAIINH BEIIECTB B PaCTBOPAX.

Teopernueckrue 3HAHUS pacCMATPUBAIOTCA HAa OCHOBE SMIIUPUYECKH MOJNYyYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHA K JApPYromy,
BBIMOJIHAS (QYHKIUM OOBSICHEHHSI U MPOTHO3HPOBAHHS CBOWMCTB, CTPOEHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIICH HAYyYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHON IIPUPOJBI,
[EHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAaHHUIO U METOJ/IaM MO3HaHuA B Hayke. V3ydyeHune xumMuun
NPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHEe W3YyYEHHBIX YUYEOHBIX MPEIAMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/laya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CHUCTEMBl XUMHUYECKUX 3HAHUNH — BaXHEUIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKd, B
MPHUOOIICHNN K HAyYHBIM METO/IaM MMO3HAHUS MIPU U3yYEHUH BEIIECTB U XUMHUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PA3BUTHUH I[IO3HABATENbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEIFHON U y4eOHO-UCCIIEOBATEIBCKON IEeATeIbHOCTH, OCBOGHUHU MPABHUII O€30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOMN KU3HU.

[Ipn u3ydeHMM XMMHU HAa YPOBHE OCHOBHOTO OOIEero oOpa3oBaHUS BXKHOE 3HAYCHHE
puoOpey TaKue IeH, Kak:

— (popmHpoBaHUE MHTEIIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMo00pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHSATHUIO PEIICHUN, CIOCOOHON ananTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYECKOE IPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABATEIIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOJaM  IO3HaHUS,
(GbOpMHPYIONTUM MOTHUBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— oOecreueHne YCIOBHH, CMOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYArOIIUMHUCS OIBITa
pa3HOOOpa3HON /EATEeTbHOCTH, MO3HAHUS M CAaMOIO3HAHHUA, KIIFOUYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIsl PA3JIUYHBIX BUJIOB JICSITEIIbHOCTH;

— popmupoBanue o6mel PyHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATh SIBJICHHUS OKPYKAIOLIEro MHpa, UCMHOJb3ysl 3HAHUSA U
OTBIT, TOJTYYCHHBIE MPU WU3YUYEHUU XHUMHU, NPUMEHATh UX TMpPH pEHICHUH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM JAEATEIbHOCTH;

— (opmupoBaHue y 00yJaronmxcs T'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWH Ui BBIPAOOTKU DKOJOTHYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3JI0POBbA M OKPY’KAIOIIEH MPHUPOTHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouiIs ¥ HAMPaBICHHOCTH JlabHEHIIero o0yueHusl.

OO61ee yuCiIO YacoB, OTBEAEHHBIX Ui M3yYEHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBiseT 136 dacos: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEP)KXAHUE OBYYEHUA

8 KIIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHS

IIpenmer xumun. Ponb XMMHUM B KH3HU 4Ye€JOBEKa. XHMMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonsTue o
METOJIaX MMO3HaHUs B XUMUU. YucThie BelecTBa U cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBI U MOJNEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJBI XHUMHUYECKHUX 3JIEMEHTOB.
[IpocTsie U cnoxHbIe BeuecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTH aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHasi Mmacca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COSIMHEHUH.

KonmuuectBo BemectBa. Monbk. Monsipaas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl M
YHClia CTPYKTYPHBIX €AWHHUII BemecTBa. Pacu€Tel mo popmynam XuMHUIECKIX COSTUHEHUH.

Du3NYeCKue W XUMHYECKHE SIBJICHUS. XUMHUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXPaHEHHSI MACChl BEIECTB. XUMUYeckue ypaBHeHUs. Knaccudukanms XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKEeHHsI, 3aMeITeHUsI, 0OOMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XHMHYECKOM TMOCYJ0M, MpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpatieHus ¢ 1abOpaTopHBIM OOOpPYIOBAaHUEM, M3yYEHHE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHHe (pr3nueckux (TU1aBJIeHUE BOCKA, TasSTHUE JIbA,
pactupaHue caxapa B CTYIKE, KHIIEHHE M KOHACHCAIUsS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MIPOKATMBAaHNWE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOM) sIBJICHUH, HAOI0IeHE
M ONHCAaHWE TPU3HAKOB TMPOTEKAaHUS XHUMHUYECKHX peakuuid (paszliokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aWMOJeiicTBHe jxene3a ¢ pactBopoMm comu Mmeaw (II), m3yueHme cmocoOoB
pa3fiesieHus CMeceil: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTHIUISALIMS,
xpomaTtorpadusi, TMpOBENEHHWE OYMUCTKA TMOBAPEHHON CONMU, HAONIOACHHE W ONUCAHHE
pe3yJbTaTOB IMPOBEJEHUSI OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUs MaccChl, CO3JaHHE
MoJieIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ i HEOPraHNYeCKUX BelleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 3JeMEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKHUE CBOMCTBA (PEaKIIuu TOPCHHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrocoObl TONyUEHHUs KUCIOpoJa B Jaboparopud U
npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporiHas MOAH(pUKAIUS
KHCIIOpOJIa.

TennoBoit >(pdeKkT XUMHUYECKOW peakluh, TEPMOXMMHYECKHE YypaBHEHHS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOSI.

Bomopon — nanemMeHT M mpocroe BemecTBo. Haxoxkaenue Boxopoaa B HOpPHUPOJE,
duznyeckne 1 XuMUYecKre CBOMCTBA, MPUMEHEHHE, CIIOCO0BI osyueHus. Kuciaore! u conu.

MomnsipHblii 00BEM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Bona kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHBIE PAcTBOpPbl. PacTBOpUMOCTh BelIeCTB B BojJie. MaccoBasi JOJsi BELIECTBa B
pacTtBope. XMMUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boasl B Ipupoje. 3arpsi3HEHHE NpUPOAHBIX BoJA. OXpaHa M OYMCTKa
MPUPOJHBIX BOJ.

Knaccudpukanuss Heopranmdeckux coenuHeHwnit. Oxcuapl. Knaccudukaius OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkmarypa
OKcHA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiyueHne okCcuaos.



OcHoBanmsi. Knaccudukaius OCHOBaHHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuil. @u3nYeCcKHe M XHUMHUYECKHE CBOMCTBA OCHOBaHWH. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxarus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECKUE
cBorcTBa KUCIOT. Pax akrusHoctu MetainoB H. H. bekerosa. Ilonydenue kucior.

Conu. Homenkiarypa coneil. @u3ndeckre U XMMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumeHnn:

KauyeCTBEHHOE OIpeieNieHne CoJep>KaHusl KUCIopoJa B BO3yXe, NMONIydeHue, cooupaHue,
pacro3HaBaHHE€ M H3YYEHHE CBOMCTB KHCIIOPOJA, HAONIOJICHHE B3aMMOACWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
oOpa3iiaMu OKCHIOB M ONUCAaHUE WX CBOWCTB, TONydYeHHE, COOMpaHWE, pPACllO3HABaHUE U
W3y4deHHEe CBOMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOYKHO HCIIOJIB30BAHKE BHICOMATEPUAIIOB), HAOIIOJEHHE 00PA3I[OB BEIIECTB KOJIMYECTBOM
1 momb, HMccnenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTallaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB), UCCIEAOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U IEJI0Yell, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METaJUIAMH,
peakuuii HeUTpaln3alKM, MOJy4E€HHE HEepPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajia IpyruM U3 pacTBOpa COJIH, PEIlICeHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 Mo TeMe «Baxkuelue
KJIACChl HEOPTaHUYECKUX COETUHEHUI.

Ilepuoauueckuii 3axkoH u Ilepuoagnyeckass cucrema xumudeckux djiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[lepBble TOMBITKA KIACCUPUKALUKA XUMHUYECKUX »dyeMeHToB. [loHsTHe o0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIETOYHO3EMEbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIe OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux odnemeHtoB [[. H.
MenneneeBa. KoporkomepuoaHass W JMHHONEpUOAHAs ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HUECKHN CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX saep. W3oromsl. OnektpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEpBHIX 20 XUMHUECKUX dJIeMeHTOB [leproanyueckoi cucTeMbl
. W. MeHnneneeBa. XapakTepuCTHKa XHMHUYECKOIO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEPUOAAM.

3nauenue [lepuognueckoro 3akoHa u Ileproauyeckoil CUCTEMBbI XUMUUYECKHX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIN U TpakIaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas 151 HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbr
OKHCIIEHUS U BOCCTAaHOBJIEHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenn:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCHUAA
[IMHKAa C pacTBOpaMu KUCIOT M IEJ0oYel, MPOBEACHUE OIbBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHNEe, pEaKuu pas3ioKeHUs, COSTUHEHHS).

Mesicnpedmemmuuie ceasu



Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YYCHUU XMUMHUHM B § KJIACCE OCYIIECTBIISIETCS
yepe3 MHCIONb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSATHM, TaKk U TOHSATH,
SIBJISTFOIIUXCSI CACTEMHBIMHU TSI OTJENIBHBIX TTPEIMETOB €CTECTBEHHO--HAyYHOTO IUKIIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUS: HAay4YHBIH (DaKkT, TUIOTE3a, TEOpHs, 3aKOH,
aHaNM3,  CHUHTE3,  KIacCU(pUKalUsi,  IMEePUOJUYHOCTh,  HAONIONEHUE,  OKCIICPHUMEHT,
MOJIeTMPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

Odusnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJI, W30TOIIbI,
pPaZvo0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYUHBI, CTUHUIBI U3MEPEHHS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocuntes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BenecTBo U XUMHYECKasl peaKkiusi

Ilepuonuueckuii 3akoH. llepuogmyeckass cucrema XuUMHUYeCcKHX »diemeHtoB [J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU B M3MEHEHMH CBONCTB XMMHYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPHOIOB, KallWs, KalblUi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEHTOB B [lepronueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3H. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEIETKH U BHJA XUMHYECKOU
CBSI3H.

Knaccudpukanuss u1 HOMEHKJIATypa HEOPTaHMYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdyecKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakiui Mo pa3InyHbIM MpHU3HAKaM (M0 YHUCIY U COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHUIO CTEeNeHEeH
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTanuzaTtopa). DK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHUSI.

[TonsiTHe O CKOPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakiusx. [loHsATHE O TOMOTEHHBIX U TEeTepOreHHBIX peakmnusax. [loHsaTue o
kartanu3e. Ilonstue o xumuueckoM paBHOBecHH. DaKTOpbI, BIMSIOMIME HAa CKOPOCThb
XUMHUYECKON PEAKINH U TOJI0KEHNE XUMHUYECKOTO PaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEaKIMM, DSJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTIOIb30BaHUEM METO/Ia JIEKTPOHHOT0 OajaHca.

Teopust SMEKTPOIUTHUECKON NUCCONMANNN. DIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M JAMCCOIMAIMM BELIECTB C Pa3IUYHBIMU BUAAMH XHUMHUYECKOH CBS3H.
Crenens auccornuanyv. CHILHBIC U CIA0BIEC AIEKTPOIIUTHI.

Peakiiun moHHOTO 0OMEHA. YCJOBHS MPOTEKAHUS PEAKIIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
MpeJCTaBICHU 00 BJIEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsiTEe O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIGHHE C MOJCNIAMH KPUCTAUIMYECKUX PEIMIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakluu OT BO3JACUCTBHUS Ppa3IMYHBIX
(bakTOpoB, UCCIIETOBaHKUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCIIOT, MIeJoueld u cojied (BO3MOXKHO HCIIONb30BAHME BHJIEO MaTEPHANIOB), MPOBEJCHUE
OTIBITOB, WILTIOCTPUPYIOIIMX MPHU3HAKH MPOTEKAHUs PEaKIMid HMOHHOro oOMeHa (oOpa3oBaHuWe
ocajka, BbIJCNICHHE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUTFOCTPUPYIONINX TMPUMEPHI



OKHCIUTENbHO-BOCCTAHOBUTENBHBIX pEaKuil (FrOpeHne, peakiuu pasioXKEeHUs, COCIMHEHUs),
pacro3HaBaHHE€ HEOPraHMYEeCKHX BEUIECTB C IOMOIIBIO KAaYE€CTBEHHBIX pEakIuil Ha HOHBI,
peleHne SKCIepUMEHTAIBHBIX 33/1a4.

HemeTauibl 4 MX cOeJUHEHUSA

OOmast xapaktepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHne U (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJEHCTBUE C METAlJIaMH, HEMETallJlaMH,
mienoyamu).  XjopoBogopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
npuMeHeHue. [IeiicTBre X10pa U XJIOpOBOJOPO/Ia Ha OpPraHu3M 4elloBeKa. BaxkHenmue XJopuasl
U UX HaXO0XJIEHHE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(PHUKAIMKA KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(obmme Kak TPEACTaBUTENsI Kilacca KHUCIOT W crherudpuyeckne). XUMHUYECKHE PEaKIlnH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIOco0a TMOMy4eHHusi cepHOil KucioThl. [IpumeneHue
cepHoii kuciaoTel. Coi CepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha cyiabdaT-noH. Haxoxnenue
ceppl M €€ COequHEHHH B mpupofe. XUMHUYECKOE 3arps3HEHHUE OKPYKAIOIIEH Cpenbl
COCTMHCHUSIMU Cepbl (KUCIOTHBIE JTOXKIH, 3arpsA3HEHHE BO3ayXa W BOJAOEMOB), CIIOCOOBI €T0
IPEIOTBPALLECHUS.

OO0mas xapaktepucTuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHbIe CTENEHH OKHCIEHHs. A30T, paclpocTpaHeHHe B IMpupoae, (U3NYEecKue Hu
XUMUYECKHe CBOiCTBA. KpyroBopoT azora B mpupoze. AMMHUaK, ero Gu3ndecKrue 1 XUMUYECKHE
CBOWCTBA, MoylyueHue u npumenenue. Coian aMMOHHUS, UX (pU3MUecKre U XUMHUYECKIE CBOMCTBA,
npuMeHeHrue. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
¢u3nueckue M XMMHUYECKHE CBOiicTBa (0OlIMe Kak TNpEeACTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIBHBIX
ynoopenuii. XuMH4eCKoe 3arps3HeHHE OKPYXKAIOMIeH cpeibl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JOKJIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAM(PUKAIII
doctopa, puznyeckue u xumuueckue cBorictBa. Oxcun docdopa (V) u pocdopnast xucnora,
bu3MYecKne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEPAIbHBIX Y100pEHHIA.

OO6mas xapaktepucTuka djeMeHTOB [VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIIEHHs. YTIEepo[, alJIOTPONHbIE MOAN(DUKAILIUH, PACIPOCTPAHEHUE B
npupoje, huzndeckue 1 XuMU4IecKue cBocTBa. Ancopoums. KpyroBopot yriepoaa B mpupoze.
Oxcuapl yraepona, ux (GpU3N4YecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. JKOJOTHUUECKHE MPOOIeMBbl, CBI3aHHBIC ¢ OKcuaoM yriaepoaa (IV),
TUIOTe3a III00aJbHOr0 MOTEINICHUs KiIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kucinora u eé
conu, UX (uU3MYecKue M XUMUYECKHE CBOWCTBa, MONydeHHEe U npuMeHeHHe. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHBL.  Mcrmomp3oBaHuWe  KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COCAMHEHMSX YIiepona
(MeTaH, »TaH, OSTWJEH, aleTWIEH, STaHOJ, TIJUIEPUH, YKCycHas kucinota). [Ipupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(dThb), MPOAYKTHI HX MEpepadOTKU
(O6eH3uH), UX POJb B OBITY ¥ MPOMBINIICHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, OeNkax, yrieBoJax — M HMX pOJM B KU3HH YeloBeKka. MarepuaabHOE €JHMHCTBO
OpPraHMYECKUX M HEOPraHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnuecknue M XHWMHUYECKHE CBOWMCTBA, NOJIY4YCHHWE U TPHUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpenctaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xeie300eToH. I[Ipobmemsl
0€30MMacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii Ixkcnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha XJOPUA-UOHBI M HAOIIO/IEHHE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (u3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUHN (BO3MOXKHO
WCIIONIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHaNioB), HAOMIOJeHNe Tpolecca OOyrnuBaHUS — caxapa 1O JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYECHUE XUMUUYECKUX CBOMCTB Pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJCHUE KA4YeCTBEHHOUN peakinuu Ha cyinb(paT-HOH W HaONIo/eHHEe TMpH3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHECHUM
(BO3MOKHO MCITONIb30BaHKME BUEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YI0OpEeHHUIA,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M H3Y4YeHHE CBOMCTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peakluid Ha HWOH aMMOHUA U Qocdar-uoOH W U3yUYEeHHE NPU3HAKOB WX
MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YUEHUE MOJENIe KPUCTAUIMYECKHX PEeHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM aiCOpPOIMU PaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, OMyueHUE, COOUpaHue, paclo3HaBaHUe
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO rasza, IpOBEJCHHE KAaueCTBEHHBIX peakiuil Ha kapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHWE C NPOIyKIUEH
CHUJIMKATHOM IMPOMBIIIJIEHHOCTH, PEIIEHUE JKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajliibl M X COCAMHEHUS

OO0mas xapakTEepUCTHUKAa XHWMHUYECKHX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxxeHus B [leproanueckoit cucteMe Xxumuueckux sneMenToB Jl. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MeTramuinueckasi CBs3b M METAUIMYECKas KpUCTAJUIMYeCcKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HANPSOKEHUM MeTaioB. DU3MYECKHE U XHUMHUYECKHUE
cBoiicTBa MeTaimoB. OOmue crnocoObl MOTydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIuiaBsl (CTab, YyT'yH, JIOPATIOMUHUNA, OpOH3a) U
UX MMPUMEHEHHE B OBITY W POMBIIIIICHHOCTH.

[Ilenounbie MeTasuibl: TonokeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoae. PU3NUECKUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[[lenouyHo3eMenbHBIE METAIBI MarHuii M KajlblUi: mosniokeHwe B Ilepuoanueckoit
cucremMe xuMuueckux aemeHToB [[. M. MenneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3MYECKUEe U XMMUYECKUE CBOMCTBA MarHus W Kalblus. BakHeilnme coenruHeHus
KaiblIMs (OKCUI, THIPOKCH, COH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUS!.

AnmoMuHui: nonoxkenue B Ilepuogmueckoil cucrteme Xumuuyeckux snemeHtoB [l U.
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKIAEHUE B NpUpoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amoMUHUS. AMQOTEpHbIE CBOWCTBA OKCU/IA U THJIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenne B Ilepmomnueckoir cucreme XumMuUdeckux osnemeHtoB J[. U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXKAEHUE B Mpupojae. PU3nMuecKue 1 XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xkenesa (II) m xemeza (II), ux cocras, cBolicTBa U
MOJIyYEeHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C o0pa3l[aMl MeTajuIoB M CIUIaBOB, MX (DU3MUECKUMH CBONCTBaMH,
U3y4YEHUE PEe3yIbTAaTOB KOPPO3UU METAJUIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KaJIbIUs M HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB), KCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIECCAa TOPEHHS 3Kele3a B



KUACIOpoAe  (BO3MOXKHO  HCIOJB30BAaHHME  BUIECOMATEPHATIOB), IMPU3HAKOB  IMPOTEKAHMS
KayeCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, Kajablus, aTIOMUHUS, LIMHKa, kene3a (II) u sxenesa
(III), memgm (II), HaGmrOIEHNE W OTMHCAHME MPOIIECCOB OKPAITUBAHUS TUIAMEHH MOHAMU HATpUS,
KaJusl U KaJibliug (BO3MOXHO MCIIOJNb30BaHHE BUAECOMATEPUAJIOB), UCCIeI0OBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aJTFOMUHUS ¥ THIPOKCH/IA [IMHKA, PEIICHUE YKCIIEPUMEHTATBHBIX 33]a49 110
TeMe «BakHelme MeTasuibl ¥ UX COSIUHEHUSD.

XuMus M OKpyxKamouas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HU YelIOBEKa. be3onmacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMommp Mpu XUMHUYECKHUX OXKOTrax u
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeieNibHas OMyCTUMAast KOHIICHTPAITUs
BemecTs, Aanee — [1J1K). Poib xumMum B penieHur 9KOJIOTHIECKUX TTPOOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPHAJIBI).

Mesicnpedmemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpU U3yUYeHUU XMMHU B 9 Kjacce OCYIIEeCTBIISETCS
4yepe3 UCIHOJIB30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TakK U TOHSTHH,
SBIISIOIIMXCSI CHCTEMHBIMHU TSI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE MOHSTHA: HAy4YHBIM (aKkT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KIacCUpHUKalusd,  MEePUOJUYHOCTh,  HAONIOEHUE,  HKCIEPHUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHSI, MATEPHUAITHI.

®usnka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
pPaAMOAaKTUBHOCTb, MOJICKYJa, OJIIEKTPUYECKUU 3apsjl, MPOBOJHUKU, IOITYIMPOBOIHHKH,
TURIIEKTPUKU, (POTOITIEMEHT, BEIIEeCTBO, TeN0, 00BEM, arperaTHoe COCTOSTHME BEIIeCcTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTAIIMYECKAss peIIETKa, CIUIaBbl, (DU3UYECKHEe BEITUYHHEI,
€MHUIIBI U3MEPEHUsI, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COJHIIE.

Buonorus: ¢otocunres, npixanue, O6mocdepa, IKOCUCTEMA, MUHEpPAIbHBIE YHAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yabTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO 0OIIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/ie 00y4YeHHs] XMMHUU B €IMHCTBE Y4eOHOM UM BOCIIUTATEIbHOM 1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKUMHU  COIMOKYJIBTYPHBIMH H  JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBHJIAMU U HOPMAaMM TMOBEACHUS U
CIOCOOCTBYIOT MIPOI[ECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS M COITUATHM3AINH 00YJarOIINXCSI.

JIM9HOCTHBIE pPE3yJbTATBl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA M PACUIMPEHHUE OMbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJII€ B YaCTH:

1) naTpuoTHYeCKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY ¥ HAYIHOMY
HACJIEUIO, MOHMMAHUS 3HAUYEHUs XUMHYECKOW HayKHM B JKH3HU COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHON MHGpOpMAIMEll O MEepeoBhIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XHWMHUH, 3aUHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
MHpa 1 001IeCTBa;

2) rpaKIaHCKOT0 BOCIIUTAHUSA

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpPaBHJIaX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE, KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TMOJIE3HOM,
y4eOHO-MCCIIeIOBATEIbCKON, TBOPUECKOH M JAPYrUX BUJAX MACSITEILHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHON JEATENIbHOCTH MPU BHIMOJTHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOCKTOB, CTPEMIICHHUS K
B3aMMOINOHMMAHHUIO M B3aMMOIIOMOINM B Ipoliecce ITON y4yeOHOH AesiTeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TOBEJICHHWE U TIOCTYNIKH CBOMX TOBAPHUIIEH C MO3WIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCJIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  TPEJACTABICHHUS O  BEIIECTBE M  XHUMHUYECKOH  peakiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABIISIFOIIME OCHOBY JISt
NOHMMAaHHUA  CYUIHOCTH HAyYHOW  KapTHMHBI MHpa, MpPEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBSI3SX YEIIOBEKa C MPHUPOTHON CPeloil, 0 posu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEHH;

MO3HABATENIbHBIE MOTHBBI, HAIPABJIICHHBIE HA TMOJYYCHHWE HOBBIX 3HAHUU TIO0 XUMHH,
HEeoOXOoauMBbIe I OOBSCHEHUS HaOI0aeMbIX MPOIECCOB M SBJICHUM, I103HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEILCKON KYJIBTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMHU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMH TEXHUYECKUMHU CpEICTBaMU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

uHTEpeCc K OOyYeHHI0O M MO3HAHWIO, JI0O03HATEIBbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pazoBaHUI0, IPOEKTHON M MCCIEAOBATEIBCKON NIEATEIHHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPAaBJIEHHOCTH U YPOBHS 00y4YEHHS B JajbHEHIIEM;

4) popmMupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHUE IIOCIEJACTBHI W HEMPUSTHE BPEIHBIX
MPUBBIYEK (YMOTpEOJEHUS aJKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOJIOIECHUS
npaBuJl 0€30MacHOCTH TP OOpalleHUH C XUMHYECKHMH BEIIECTBAMH B OBITY U peabHON
KU3HU;

5) Tpy10BOr0o BOCIUTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaKeHHe K
TPyAy ® pe3yibTaTaM TPYIOBOW JAEATETBHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMEHEHUs
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOp WHIUBUIYaJbHOW TPAEKTOPUU



MPOJOIDKCHHST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEmHON MPOPECCHOHANIBHONW NESITEIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B TPO(ECCHOHATILHOM Cpesie;

6) IK0JI0rM4ecKOro BOCIMTAHMSA:

IKOJIOTMYECKHU IEJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMaHUE IEHHOCTU 3JI0pPOBOT0 M 0Oe30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TCUXUYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIO/ICHUS TTPaBUJI O€30MacHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIIKX 3/I0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPH H3YUYEHUU XUMUH, JJIs pEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOH, [V ITOBBILIECHNS YPOBHS dKOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOoOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJIOB XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMAIIBHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctraBe MerampeaMETHBIX pe3y/lbTaTOB BBIIEISIOT 3HAYMMbIE A (OPMHUPOBAHUS
MHUPOBO33pEHHUsT OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHsl, MPUHIMUI, TUTIOTE3a, (HaKT, CUCTEMA,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIe HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
peIMeTaxX | MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHMBepcajbHble yuyeOHble JelcTBUA (IO3HaBaTeNbHBIE,
KOMMYHHUKATHBHBIC, PETYIATHUBHBIE), KOTOphIE oOecrnednBarOT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe JeiCTBUS

Ba3oBrble JJornueckue aeicTBus:

YMEHHUSL MCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICH XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTepHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JPYTUMHU MOHSTHUSIMH), UCTIOJIB30BATh TOHATHUS JUISI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUSA M KPUTEPUHM Ui KiacCU(pUKALUU
XUMUYECKUX BEUIECTB U XMMUYECKUX PEAKIU, YCTaHABIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U
MeX1y 00BEKTaMU U3YUY€HHUS, CTPOUTH JOTHUECKHUE PACCyX ACHUs (MHIYKTHUBHBIC, IeTyKTUBHBIE,
110 aHAJIOTUH), JIeJaTh BIBOJIBI M 3aKJIIOUCHHUS;

yYMEHHE MPUMEHTHh B Mpoliecce MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeaMETHbIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUHU, NPeoOpa30OBBIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
XuMH4eckass (GopMylia W ypaBHEHHE XUMHUYECKOW peakluu — TMPU pPEIIeHUHd Yy4eOHO-
MO3HABATENbHBIX 33/a4, C Y4YETOM OTHX MOJEIbHBIX MPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YY9aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIfii, BBISABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyUAEMBbIX MPOIECCAX U SIBICHUSIX.

Ba3oBrble ucciaenoBareJaLCcKue AeHCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B Kauye€CTBE MHCTPYMEHTA IMO3HAHUS, a
TakkKe B KayecTBE OCHOBHI Uid (OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMbIX CYKJICHUII;

pUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMU U MPOBEICHUIO YUYEHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIIecca, CAMOCTOSTEIBHO MMPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOUIEHHS M BBIBOJBI MO pe3ysibTaTaM MpPOBEIEHHOTO OIIbITa,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOIEIIaHHOM padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOMPAThH, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
1 GOpM IPECTaBICHUS, MTOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (Hay4YHO-TIOMYJISIpHAs TUTEpaTypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MOcoOMsA, pecypchl VHTepHeTa), KpUTHYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METO/Ibl U 3alpOCHl MPU MOUCKE U 0TOOpe nHbOopMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBITOJHEHHS YU€OHBIX U TIO3HABATEIILHBIX 3a/1a4
OmpeAeNEHHOr0 THIA, MPUOOPETeHHE ONbITa B OO0JIACTH HWCIMOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHIA, OBJIAJICHHE KyIbTYPOH aKTUBHOTO MCIIOIB30BAaHUS Pa3IMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy THpeAcTaBICHUS
UHPOpPMAIIMY M WDTFOCTPHPOBATH pElIaeMble 3a/a4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALUAMU;

YMEHHE HCIONb30BaTh W aHAIM3WPOBATh B Ipollecce YU4eOHOH M MCCIeN0oBaTeIbCKOU
NeSITeIbHOCTH UH(OPMAIIHMIO O BIMSIHUYU MPOMBIIIIEHHOCTH, CETLCKOTO X031UCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY>KArOIeH MPUPOTHON CPEIBI.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble y4eOHbIe qelicTBUA:

YMEHHUs 3aJlaBaTh BOMPOCH (B XoJe auayiiora W (WIH) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoll TeMbl, (HOPMYTUPOBATH CBOM MPEIOKEHUS OTHOCHUTENIBHO BBITOJHEHUS
MpEJI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh MOMyYSHHbIE Pe3yIbTaThl T03HABATEIBHOMN EATEIbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaxX; JIeNaTh TPE3ECHTANNI0 PE3YJIbTaTOB BBHIMOJHEHUS XUMHYECKOTO
IKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpaTOpHOM pPabOTHI MO HMCCIEIOBAaHHUIO CBOWMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSl y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABaTEIbHON U
UCCIIEIOBATEIILCKON JICATENBHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4&Ta
OOIIMX WHTEPECOB U COTJACOBaHMS NO3MLIUK (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JICHCTBHIMA, ONpee/ieHIEe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHON PabOTHI U IPYTHE).

PeryasiTuBHble yHHBepPcaJbHble yUeOHbIE 1eiiCTBHS:

YMEHHUE CaMOCTOSITENIFHO OMPEAETATh eI JIeSTeNbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBAaTh M TIPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESTEIBHOCTh, BBIOMPAThH
HanOonee HS(QeKkTuBHbIE CMOCOOBI pelmIeHHs Y4eOHBIX M I03HABaTEIbHBIX 33724,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHUPOBATh MPEUIOKEHHBINH aIrOpUTM JCHCTBUH TpH
BBIMIOJIHEHUH 33JaHUN C y4€TOM IMOJIyUYeHHs] HOBBIX 3HAaHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTaTa 3asBICHHON IIEJH,
YMEHHUE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpe/laraéMble B yCJIOBUU 3aaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPE3yNbTAaTOB II0 OCBOCHHUIO 0053aTENBHOTO COJAEpKaHMS,
YCTaHOBJICHHOTO JIaHHOW (elepaibHOM pabouyell TpOrpaMMoOi, BBIJEISIIOT: OCBOCHHBIC
0o0y4aromuMuUCsl HayyHble 3HAHWS, YMEHUS M CHOCOOBI JEHUCTBHM, crenupuyeckue is
NpeIMETHOW 00JIaCTH «XUMUS», BHIBI NEATSIFHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHHS, €Tr0
UHTEpIpeTaLNH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CHUTYaLlUsX.

K xonmy oOyueHus B 8 kiiacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM yYpPOBHE JIOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLINXCS YMEHHIA:

® DPACKpBIBATh CMBICT OCHOBHBIX XMMHUYECKHX MOHSTHH: aTOM, MOJIEKYJa, XHMHYCCKHH

9JIEMEHT, TMPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpPOAHAS U
HEOJIHOPO/HAs), BaJEHTHOCTh, OTHOCUTENbHAs aTOMHAs M MOJEKYJsipHAas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAsT Macca, MaccoBas JIOJII XUMHYECKOTO
JJIEMEHTAa B COCIMHEHHM, MOJSIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHHUS, XHMUYECKas PEaKIusl, KIIaCCHPUKAIIHSI
peaKIuii: peakiiui COCAMHEHUS, PEAKIIUU PA3JIOKEHHS, PEaKI[UH 3aMeIeHHs, PeaKIuH
0oOMeHa, 2K30- U PHJIOTEPMHUYECKUE PEAKIINH, TETUIOBON 3P EKT peakiuu, sIpo aToma,
AIIEKTPOHHBIN CJIOW aToma, aTOMHas OpOHTa b, PaguyC aromMa, XMMHUYECKas CBS3b,



NOJISIpPHAsE ¥ HENOJsipHasi KOBAJIGHTHAsl CBsI3b, MOHHAs CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J10J1sl BellecTBa (MPOIIEHTHAsI KOHIIEHTPALIKs) B PaCTBOPE;
WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHSTHI M NPUMEHSTH 3TH
MOHATUS MTPU ONKMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCIIONIb30BAaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBICHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpE/IeNATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJAMHEHHUSAX, MPUHAIIEKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbicha llepuogumueckoro 3akona J[. M. MenaeneeBa: 1eEMOHCTPUPOBATH
MOHUMAaHHE TEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nosoxkeHuss B Ilepmonnueckoid cucTeMe, 3aKOHOB COXPAHEHUsT MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

ONMKCHIBAaTh M XapakTepu3oBaTh TabmuuyHyto ¢opmy Ilepuoguueckoir cuctembl
XUMHYECKHX JJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas moArpynmna (A-rpymma)» u
«moboynass moarpynna (b-rpymma)», maneie ¥ OONbIIME TEPUOABI, COOTHOCHUTH
o0o3HayeHusi, KOTopele UMeroTcsi B Tabnuue «llepuoguueckas cucremMa XHMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsia sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneseHne ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIleCTBa, XMMHUECKHE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONWCAaHWE [pUMEpaMU  MOJIEKYJISIPHBIX  YpaBHEHHU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINiA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyIie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMHUECKON PEAKIIUY;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIBbHOCTH — AaHAIN3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CUCTEMATU3AINIO, KIAacCU(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBA3€H — U1 U3YYEHUsI CBOWCTB BEIIECTB M XMMHUUYECKUX PEaKLUU,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HAaHUS  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbI U MBICIICHHBIN );

cleoBaTh IMpaBWJIaM TIOJB30BAaHUS XHMMHUYECKOW TOCylAoH U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHus C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB MO TOTyYEHUIO
U coOupaHui0 Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCJIOPOJA), MPUTOTOBIECHHUIO
pacTBOPOB € ONPENEIEHHON MACCOBOM A0JIEH pacTBOPEHHOTO BELIECTBA, INIAHUPOBATH
Y MPOBOJNUTHh XMMHYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO HHIUKATOPOB (JIakMYyC, PeHoIPTaNIenH, METHIIOPAHXK U JPyTHE).

K xoHmy oOyuenus B 9 kJiacce IpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLIUXCS YMEHHIA:

PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHUX MOHSATHI: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, MPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTb,
SJICKTPOOTPULATCIIBHOCTL, CTCIICHb OKHCJIICHHUSA, XUMHWYCCKAd PpPCaKIUsA, XUMHUYCCKASA
CBS3b, TEIUIOBON (PPEKT peakiuu, MoJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,



HEDJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAss JAUCCOLMAIMS, pPEaKUUd HOHHOr0 OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIUH,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAaKIUU,  OKHCIHUTENIb,  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBs3b
(koBajieHTHasi, WOHHAs, METAJUIMYecKas), KpUCTaJUIMuecKas pelérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeAeabHO J0mycTuMas
koHuenrpauus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHATH 3TU
MOHSITHUS MIPU OTIMCAHUU BEIIECTB U X MPEBpAICHUH;

UCIIONIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
ypaBHEHUN XMMHUYECKUX PEAKIIUN;

ONpENEsATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEJIMHEHUN Mo QopmyiaMm, BUA XUMHUYECKOW CBS3U (KOBaJeHTHas, MOHHAs,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsj] HOHAa MO XHUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COENUHEHUH, TUI
KPUCTAJUIMYECKON pPEeIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIch [lepuoandeckoro 3akona [[. . MenaeneeBa U 1eMOHCTPUPOBATH
€ro NMOHMMaHHe: OINHUCHIBATh M XapaKTepu3oBaTh TabiauuHyo (opmy [lepuonnyeckoii
CHUCTEMbl XMUMHUYECKUX OJJIEMEHTOB: pa3nuyaTh MNOHATUS «TJlaBHas noarpynna (A-
rpymnma)» u «mobounas mnoxarpynma (b-rpymma)», Manmeie W OOJbIIME TEPUOIBI,
COOTHOCHTb 0003HAU€HHs, KOTOphIE HUMEIOTCS B IEPHOAMYECKONW Tabiuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sizpa, o01ee YUCIo IEKTPOHOB U paclpeieIeHue UX 10 JIEKTPOHHBIM CII0SIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M UX
COCIMHEHUH B MpeEJeaxX MajbIX MEPUOAOB M TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KIIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAaHUYECKHE BEIIEeCTBA, XMMHUECKUE
peakuuu (1O YUCIy U COCTaBY Y4YacTBYIOIIMX B pPEaKLUU BEIIECTB, 10 TEMJIOBOMY
a3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCICHHUS XUMUUECKUX 2JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OONME W CHENU(PUYECKHE XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAsl ONMKHCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONW JTUCCOUMALMU KUCIIOT, WIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS pEeaKLUii HOHHOTO OOMEHa, YpaBHEHUS peakiuii,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIIeCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OaJlaHCa dTHX PeaKLuii;

MPOTHO3HPOBATh CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIeMEHTa 1o (popMyiie COeTMHEHHs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakliny;

coOnrofaTh mMpaBuja TMOJH30BAHUS XHMHUYECKOM TOCYyIOH U J1abopaTOpPHBIM
00OpyJIOBaHHEM, a TaK)Ke IpaBHjia OOpAIICHHS C BELIECTBAMH B COOTBETCTBHU C
MHCTPYKIHUSMHU MO BBIIIOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ coOMpaHUIo Tra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOTro Ta3a);

MPOBOAMUTH PEAKIMH, MOATBEP)KIAIONINE Ka4YeCTBEHHBIN COCTaB Pa3jIMYHBIX BEIIECTB:
pacmo3HaBaTh OIBITHBIM MYTEM XJIOpPUI-, OpOMHA-, MOAMI-, KapOoHat-, ¢ocdar-,



CWJIMKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M WOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITENBHOCTA — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEHNEe, CHUCTEeMATH3allMI0, BBISBICHUE TPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYECHHUS CBOMCTB BELIECTB M XMMHUYECKUX PEAKLH, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHWS — HAOMIOJEHHWe, W3MEPEHHE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaumeHoBaHue pa3jiesioB U

KoanuyecTBO 4acoB

KonTpoabubie

IIpakTuyeckue

JJeKTpoHHbIE (U(POBHIE)

n/n TeM MPOrpaMMBblI Bcero paGoTh! paGoTh! o0pa3oBaTe/ibHbIE PeCypChl
Pa3nea 1. IlleppoHavyanbHble XUMHYECKHE MIOHATHS
XuMHsT — BaKHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTUYECKOH eATEIIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BemiectBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. Baxkneiilmme npeacTraBuTe/ Il HEOPraHMYeCKUX BeLeCTB
21 Boznyx. Kucnopon. [lonstue 6 bubmuoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax ] 1 Bbu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7t41837¢
73 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK
HEOPTraHUYECKUX COCAMHECHUI https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasznen 3. Ilepuoagnuecknii 3axon u Ile

Xumuueckasi CBsi3b. OKHCIUTEILHO-BOCCTAHOBHTE/IbHBIE PC€aAKIIMU

puoauyeckasi cucremMa xumudeckux jiemMenToB /. U. MenaesneeBa. CTpoeHue aToMmoB.

3.1

[Tepuoanueckuii 3aKOH U
[Tepuoauueckas cuctema
XAUMUYECKUX dyiemeHToB /1. Y.
Menaene-eBa. CtpoeHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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

aToMa

XUMHYECKast CBA3b.

bu6mmoreka [IOK

3.2 S&tﬁiﬁiﬁiﬁ;}me S— 8 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edscli).m/7f4l837c
Pe3epBHOE Bpems 3 bubamorexa [IOK
https://m.edsoo.ru/7t41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Y HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ HpOrPAMMEL Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06PA30BATEILHBIC
padoThI padoTsI pecypen
Paszneu 1. BenrecTBO U XUMHYeCKHE PeaKIIUU
11 [ToBTOpEHME U YIITyOJICHHE 3HAHUN 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnmoreka [JOK
’ peakIuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. ] 1 1 bu6mmoreka [IOK
) XUMHUYECKUE PeakIii B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazjnen 2. HemeTa/uibl M HX CO€IMHEHUS
21 OO0mas xapakTepuCTHKa XUMUIECKUX 4 1 bubnmnoreka [JOK
) anemeHToB VIIA-rpymmel. ["agorenst https://m.edsoo.ru/7f41a636
2| S g e ; Bumorera LOK
) PYIIEL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO0mmas xapakTepuCTHKa XUMUIECKUX
bubnunoreka LIOK
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f41a636
COCTMHEHUS
2o | Somerapuepnerme s : 1 , B oK
’ . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS
Hroro no pazneny 25
Pazjnen 3. MeTauiibl U MX COeIUHEHUS
3.1 OO0mre cBOMCTBAa METAIJIOB 4 bubmorexa LIOK

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



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

but6mmoreka [IOK

3.2 Baxueiinme MeTayuibl U UX CO€IUHEHUS 16 https://m.edso0o.ru/7f412636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxaonas cpeaa

41 B K < 3 bubmuoreka [IOK
. €IIeCTBA U MaTEPHAJIbI B KU3HU YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 bubnmorexa LIOK

p P https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KosnnyecTBo 4yacoB JNara DJIeKTpOHHbIe N (POBbIE
u/n Tema ypoka Beero Konrpoabnsie IIpakruueckue S — oOpa3oBaTejbHbIe
padoThbI padoTsI pecypcebl
1 [Ipenmer xumuu. Ponp xumuu B 1 Bbu6mmoreka [JOK
JKU3HU 4esioBeKa. Tera U BelmecTsa https://m.edsoo.ru/ff0d210c
) ITougarue o MeTonax MO3HAHUS B 1 bu6mmoreka [IOK
XUMUHN https://m.edsoo.ru/ff0d227¢
[Ipakruyeckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00OpaTOPUN U IPUEMBI 1 bubnmuorexa [JOK
oOpaiteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yucrtele BemecTBa u cMecu. CriocoObl 1 Bbu6mmoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 EIIP;I;TGPJII‘IGCI{C;; ;(IJAIZZS:I;?IJ{\;_ r%pHMepe 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
6 ATOMBI U MOJIEKYJIbI 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DIIEMEHTBL. 3HAKH 1 Bbu6mmoreka [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 cl0XKHBIE BELIECTBA 1 Br6morexa LOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 bubamorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aK0OH IOCTOSIHCTBA COCTaBa
10 BEIECTB. XUMHUECKasi hopmyIa. 1 bubnuorexa [JOK
BaJleHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTenbHas aTOMHas Macca. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae

OTtHocuTenbHasE MOJIEKYJIIpHas Macca

https://m.edsoo.ru/ff0d323¢c

12 MaccoBas qoist XUMHUYECKOT O bu6mmoreka [IOK
2JIEMEHTA B COCIMHCHHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. Bbu6mmoreka [JOK
Momnsiprast macca https://m.edsoo.ru/ff0d5230
14 DOu3nYecKue U XUMUYECKHUE SBICHHUS. bu6mmoreka [IOK
XUMHUECKasi peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciI0BUs IPOTEKAHUS bubnumoreka [IOK
XUMUYECKUX PEaKIIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHCHHUS https://m.edsoo.ru/ff0d3b88
| Do s s Bumorera 0K
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHX PEAKIIHA
18| pemeun (coonmmernus, prtowerna Bumorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3{34
3aMeIleHusI, 0OMeHa)
19 swmronemer. OSoduene BuSmrorexa LIOK
) o https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIMs 3HAHHHA
20 KoHntponbnas padora Nel o teme bubnuorexa [JOK
«BemecTBa 1 XUMHYECKHE PEaKIIUN» https://m.edsoo.ru/ff0d4290
21 E(?;;[;xxa K;ﬁg;or; ?Qfeﬁgzi u Br6morexa LOK
' https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
p | S smeme: e Bumorera 0K
’ https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcumax
33 maGoparopm » oGO0 Bumorexa LIOK
’ https://m.edsoo.ru/ff0d497a
[IpumeHnenue Kkucmopoia
24 TemoBoii 3¢ hexT XuMuIecKoi bubnuorexa [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

peakiuu, MOHATHE O
TEPMOXMMHUYECKOM YPaBHEHUH, DK30-
U DHAOTEPMUYECKHUX PEaKLIUAX

https://m.edsoo.ru/ff0d4790

TommBo (HedTh, yroias U METaH).

bu6mmoreka [IOK

25 3arpsizHeHUE BO3/1yXa, CIOCOOBI €T0 https://m.edsoo.ru/f0d4cda
MPEeIOTBPAEHUS
o
2o | M pars 6.3 0 e Buorera 10K
N https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €T0 CBOMCTBY
27 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BemecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
23 dusnyueckrue U XMUMUYECKHUE CBOMCTBA bu6mmoreka [JOK
Boiopoja. [Ipumenenne Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 ITonsATHE O KUCITOTAX U COJIAX buGmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOJ0opoaa B bu6mmoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31| iomprermen oGupeme onopoa bumotera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
3 MomnsipHblii 005EM ra30B. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
| s o e B LOK
.. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
(o | e oo e Buorera 10K
.. N https://m.edsoo0.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUM ra30B
35 dusznyueckrue U XUMUYECKHUE CBOMCTBA Bbu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonsarue 06 bu6mmoreka [IOK

WHJIUKaTOpax

https://m.edsoo.ru/ff0d59¢2
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Bopna xak pacTBopuTED.
HaCBIH_IeHHBIG 1 HCHACBIIIICHHBIC

Bbu6mmoreka [JOK

37 pacTBopbl. MaccoBast 10J1sI BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 mo Teme
38 «ITpurotoBieHne pacTBOPOB C bubnmuorexa [JOK
OTIpeIeIEHHON MacCOBOM A0Ien https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 KoHnTtponbnas padota No2 o teme bubnmuorexa [JOK
«Kucnopoz. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCU(UKAIINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
j | o kmaneome ook Buorera 10K
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OcHoBaHus: cOCTaB, K1accudukaus, Bbu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XuMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, Bbu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XuMHUYECKHE CBOMCTBA bubnmuotexa [JOK
KHUCTIOT https://m.edsoo.ru/ff0dfee2
16 cnocotu nomymein xiroRe Bubmotera LIOK
o ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmmoreka [JOK
«OCHOBHBIE KJTACCHl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
48 I'eneTndeckas cBsI3b MEKIY bubmuoreka [IOK

KjIacCaMH HCOPraHU4E€CKUX

https://m.edsoo.ru/00ad9a50
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COECTUHEHUN

O000111eHNE U CUCTEMATU3AIS

bu6mmoreka [IOK

49 3HAHUH https://m.edsoo.ru/00ad9cb2
KonTpoasHas ta Ne3 o Tem
50 "SCH(I:EHLIeaKHF:(IJGC; ig)[?ragnjecinx bubmorexa [IOK
<4y https://m.edsoo.ru/00ad9ela
COCAUHEHMI
ITepBBIe MOMBITKH KJIacCUDUK
51 XI/?I\I/)II/I‘I:CK;)IX BHCMGH:(():;. 1@[0H2§EZI 0 bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
[lepronnueckuii 3aKOH U
57 Ilepuonnueckas cucrema bu6mmoreka [IOK
XUMHUYECKHX dreMeHToB []. U. https://m.edsoo.ru/00ada52¢
Menneneena
53 IIepuonsl, rpynmsl, NOATPYIIIILI bubmorexa LHOK
’ ’ https://m.edsoo.ru/00adas52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otomnbl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 060noquv Bubnmorexa [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHIECKOTO
56 9JIEMEHTA TI0 €TI0 MOJI0KEHHIO B bu6mmoreka [IOK
[epuonnueckoit cucreme /. . https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leprnoanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. bubmuoreka [IOK
U. MenpaeneeB — yu&HbIH, IEAaror u https://m.edsoo.ru/00ada96e
TpaXTaHUH
53 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XAMHYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnasg xuMmudeckas CBI3b buGmorexa LIOK

https://m.edsoo.ru/00adac34
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KoBanenTHas IMoJIApHasA XUMHUYECKasd

bu6mmoreka [IOK

60 CBSI3b ! https://m.edsoo.ru/00adaab8
61 KoBanentnast HenonspHas 1 bubnuoreka [IOK
XHMHUYECKas CBI3b https://m.edsoo.ru/00adaab9
bubanoreka [JOK
62 Crenens okuceHms ! https://m.edscI)_E).ru/OOadae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
64 OKHCIINTEIN U BOCCTAaHOBUTEIIN 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
65 | «Crpoomnc aroes, Somtsconmn | bumnotexa LIOK
CBA3Ly https://m.edsoo.ru/00adb486
66 Peseprubriit ypok. O6001IeHNE 1 1 bubnmuotexa [JOK
CHCTeMaTu3alys 3HAHUI https://m.edsoo.ru/00adb33c¢c
67 PesepHblit ypok. O600111eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3aus 3HaHui https://m.edsoo.ru/00ad9cb2
63 Peseprubiit ypok. O6001IeHNE 1 1 bubnmuotexa [JOK
CHCTeMaTu3alysl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBbIE

Ne Hdara
Tema ypoka Kontposabnbie  IpakTuyeckue o0pazoBaTebHbIE
n/n Bcero H3yYCHUS
padoThI padoTbI pecypcbl
[lepuoanueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 bubmmoreka [JOK
XUMHYEeCKHX deMeHToB JI. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHNUH

2 CBOWCTB XEIMI/ILIGCKI/IX DJIEMEHTOB 1 bubmorexa LIOK

.. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanust 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPTaHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMu4ueckoil CBSI3U U THIIBI Bbu6mmoreka [JOK

4 - 1
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KoHnTtponbnas padora Nel o teme

5 «[loBTOpEHUE U yriydneHue 1 1
3HaHWI OCHOBHBIX Pa3/ielioB Kypca
8 xnaccay
Knaccudukamnmst XuMIIeCKIX bubmmoreka [JOK

6 o 1
peaKIuii o pa3IuYHBIM NMPHU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsITHE O CKOPOCTH XUMHYECKOH

7 €aKIuu HOHSII')FI/IG 0 TOMOT'€HHBIX U 1 Eubmorexa LIOK
Peakitii. https://m.edsoo.ru/00adbe9a
TETEPOTEeHHBIX PEAKIIHIX
IToHsiTHE O XUMHYECKOM

aBHOBecuU. DaKTOPEI, BIUAIOLINE
8 ga CKOPOCThH XI/IMI/I‘ISCK’OI\/'I eaKmHH 1 bubmmorexa LIOK
P peakil https://m.edsoo.ru/00adc28c
U MIOJIOKEHNE XUMUUECKOTO
paBHOBECHS
OKHCIUTEIIBHO- bu6mmoreka [JOK

9 1

BOCCTAaHOBHUTEJILHBIE PEAKITUU https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopust PIEKTPOTUTHYECKON

bu6mmoreka [IOK

10 nuccoranuu. CUIIbHBIE U clIa0bIe https://m.edsoo.ru/00aded68
AJIEKTPOJIUTHI
11 HNoHnHble ypaBHEHUS peaKIuid bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 DIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JIUCCOIAAIIN
| R okeme o B LOK
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON TUCCOIHAITIT
14 [TonsTue o ruaponu3e coen Br6morexa LOK
https://m.edsoo.ru/00add9d4
15 O00011eHNE U CUCTEMATU3ALS bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
16 gg:iii;?gzgniiiﬁ;ﬁl;I;HLIX bubamorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a9»
KonTtponsHas padota Ne2 o reme
17 «DNEKTPOIUTHIECKAS bubnmuotexa [JOK
aucconuaiys. XuMAYECKUe https://m.edsoo.ru/00addecO
peaKIu B PaCTBOPaAX»
18 | Xooamsomme caiores i dpmmene Bu6miotera LIOK
https://m.edsoo.ru/00addfe2
xJjopa
15 | xamrmconns ceficron, momyaerne Bu6miotera LIOK
’ ’ https://m.edsoo.ru/00adel04
MIPUMEHEHUE
[IpakTnueckas pa60Tfl Ne 2 o Teme Bubnmorexa [JOK
20 «[TonmyueHue COITHON KUCIIOTHI,

U3y4CHHE €€ CBOMCTBY»

https://m.edsoo.ru/00ade348
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Borunicnenus o ypaBHeHUSAM

bu6mmoreka [IOK

21 XHMHICCKUX PCAKIH, SCIIH OZTHH https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B H30BITKE
2 OO0m1as XxapakKTepuCTUKa JIEMEHTOB bubnmuorexa [JOK
VIA-rpymnmst https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKAIIUK CEPHI.
Haxoxnenue cepol u €€ bu6mmoreka [IOK
23 .
COCTMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPhI
CepoBoaopoa, CTpOCHHE
24 q)nznqeilxgei’ X:II;4HHGCI€HG bubmorexa [IOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepol. CepHas KUCIOTa
25 (I)I/IBI/IfI[eCKI/II; u xmfnqecxne ’ bubamorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XHUMHUUYECKUE PEAKLIUH, JIEKALLUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HeHNe https://m.edsoo.ru/00adec8a
OKpYXKAaroIlEe cpeabl
COCTMHEHUSIMU CEPhI
27 Briuncnenne MmaccoBoil nonu bu6mmoreka [IOK
BBIX0/JIa MPOJYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mast xapakTepuCTHKA dJIEMEHTOB
VA-rpynmsl. A3ot
28 pacnppo};ipaHeHHe ;3 pupoJie bubmorexa LHOK
’ https://m.edsoo.ru/00adeea6
bu3nYecKue U XUMHUIECKUE
CBOICTBA
AMMuak, ero (hu3NYECKUE U
29 XI/IMI/Iqaec’KiIeO c(b];OISZCTE; nznyquHe bubmorexa [IOK
’ https://m.edsoo.ru/00adf004
U TIPUMEHEHUE
30 [Ipaxtuueckas padora Ne 3 o reme bubmuoreka [IOK

«[Tony4yenne aMMuaka, u3y4eHue

https://m.edsoo0.ru/00adf180
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€r'0 CBOMCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKue u bubnmuotexa [JOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 ynoOpeHuit. XuMuieckoe P bubmmorexa [IOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIEel cpeibl
COCTMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u
33 (bocgog))ﬁaﬂ KI/I(f[J'I%))Ta q)Q)I/I;sI/I(qe?:KHe u bubmorexa [IOK

L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYICHHE
Hcnons3oBanue pochatos B

34 Ka4eCTBE MUHEPATbHBIX bubnmuotexa [JOK
ynoopeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepon, pacipocTpaHEHHE B

35 npnplc)mg, EI/ISI/II‘)IGCKII)/IG u bubamorexa [IOK

’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcunsl yriuepoaa, ux Gpundeckue
U XUMHUYECKHE CBOMCTBA.
36 DKosornyeckre mpoodIeMbl bubmorexa LHOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoaa
Iv)
37 YronnHas KHCI0Ta U €€ COn buGmorexa LIOK
https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme

38 "ITosrydeHune yrieKucioro rasa. bubmuoreka [IOK
KadecTBennas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"

[TepBoHauanbHBIE MOHATHS 00 Bubmorexa [IOK

39 OPraHMYEeCKHUX BEIIECTBAX KaK O

COEIMHEHUSIX YIIepoaa

https://m.edsoo.ru/00ae054e
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bu6mmoreka [IOK

40 Kpemrmii 1 ero coemuHeHus https://m.edsoo.ru/00ac080a
[IpaxkTuueckas padora Ne 5.
41 Pemenue skcriepruMeHTaIbHbBIX bubnmuorexa [JOK
3aj1a4 1o Teme «BakHeime https://m.edsoo.ru/00ae0bf2
HEMETaJTBl U UX COSTUHCHHMS
KontpoarHas padora Ne3 mo teme
42 «Bancrl){eﬁmne ieMeTannm U UX bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHS
OO0m1as XxapakTepUCTHKA
XUMHUYECKHX AJIEMEHTOB —
MeTauioB. MeTainyeckasi CBSI3b U bu6mmoreka [IOK
43
MeTaJuIn4ecKas KpUCTaIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckKre CBOMCTBA
METaJIOB
XHUMHUYECKHE CBOICTBA METAJLIOB.
44 DIIEKTPOXUMUYECKUH P bubmorexa [IOK
. https://m.edsoo.ru/00ael 156
HaATNPSDKEHUH METaJIOB
OO6mme cnocoObI MOTYYEHUS
MetasuioB. CrutaBel. BerauciaeHus
45 M0 YPaBHEHUSIM XUMHYECKUX bubamorexa [IOK
. https://m.edsoo.ru/00ael 156
peakuuii, eciii OJIMH U3 PearcHTOB
COJICPKUT IPUMECH
46 [ToHsTHE O KOPPO3UU METAIIIIOB bubmorexa [TOK
https://m.edsoo.ru/00ac1278
Bbu6mmoreka [JOK
47 [Henounnie meramet https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCUBI HATPUS U bu6mmoreka [IOK
KaJIust https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubmmoreka [JOK
KaJIBIAI 1 MarHUi https://m.edsoo.ru/00ael5e8
50 Baxneiime coeIMHEHUS KaTbIIUs bubmuorexa [JOK
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O000111eHNE U CUCTEMATU3ALS

51 .
3HAHUH
57 JKEcTKOCTh BOABI U CIIOCOOKI €€ Bbu6mmoreka [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
o
| Dot e 6o e B LOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bu6mmoreka [IOK
>4 AmomuHui https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHUIA U bubnmuotexa [JOK
THJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COTTU bu6mmoreka [IOK
xenesa (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O6OGIEI€HI/IG U CUCTEMaTH3aIs
3HaHUH
[TpakTrueckas padota Ne 7.
59 Pewrenne skcriepuMeHTAIBHBIX bubmuoreka [IOK
3amayd o reMe «Baxxuelnine https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH
60 W3 PEareHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COJICPKUT pUMeCH. Beruucienus https://m.edsoo.ru/00ael750
MacCOBOH JIOJIM BBIXOJIa MPOJTYKTa
peakuuu
61 O6OGIEI€HI/IG U CUCTEMaTH3aIHs
3HaHUH
62 KonTtponbnas padota Ne4 o Teme

«BaxHeuIme MeTauibl ¥ UX
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COCOAUHCHU»

63 BemectBa u maTepuasl B 1 bu6mmoreka [IOK
[IOBCEAHEBHON KU3HU YEI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE | bubnuoreka [IOK
OKPY>KAIOIIIECH CPEIbI https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun 1 bubnuorexa [JOK
9KOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O600111eHNE 1 1 bubnumoreka [IOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O600111eHNE 1 1 bubnumoreka [IOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00adb33c¢
63 Peseprubiit ypok. O6001IeHNE 1 1 bubnmuotexa [JOK
CUCTeMAaTH3aIIHsI 3HAHHUHA https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYUEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I°., AKInoHepHOE 00IIECTBO
«M3narenscTBO «lIpocBemenune»

* Xumus, 9 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiinonepHoe 00I1ecTBO
«M3narenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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