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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpaszoBanus, npeactaBieHHbIXx B PI'OC OO0, Ha ocHOBe (enepanbHOl padoueit
MporpamMMbl BOCTIMTAHUS U C YUYETOM KOHIEMIMHU MTPENOoIaBaHus yUeOHOT0 IpeiMeTa « XuMHUs B
oOpasoBarenbHbIX opranusauusx Poccuiickoit ®enepanuu, a takike D®AOII 000 pas
oOyuaromuxcsa ¢ OB3.

Jlannas mporpaMmMa cocTaBieHa Juis 0Oy4YaromuXcsl C TsHKEIbIMU HApYIICHUSIMH pedu (
BapuauT 5.1).

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CpEeACTBAMU Y4YeOHOTro MpeaMeTa, yCTaHaBIUBAET
o0s3aTenpHOE TPEIMETHOE COoepKaHUe, MPelyCcMaTpUBAEeT paclpeesieHue ero mo Kjiaccam U

CTPYKTYpHUpOBaHME 10 pa3jesiaM U TEMaM MPOrpaMMbl 110 XUMHUH, ONPEAEsSeT KOIMUECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPHKAHUSL, PEKOMEHIYEMYIO [10CIIEJ0BATEIbHOCTD U3yUEHUs
XUMHHU C YYETOM MEKIIPEIMETHBIX U BHYTPU MPEAMETHBIX CBsI3€H, JIOTHKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEN 00yYarOLINXCs, ONpeIeIIieT BO3MOXKHOCTH IIpeAMETa AJIs peaau3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00mIero obpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yjbraraM OOy4YeHHS XUMHH Ha
YpOBHE Liesiell U3y4eHMsl IIpeIMeTa U OCHOBHBIX BUIOB y4eOHO-IIO3HABATENbHOMN JEATEIbHOCTH
00yyaroIerocs o OCBOCHUIO yUeOHOT0 CO/IepKaHMsL.

3HaHME XUMUH CIIY>)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUsI 00y4darolerocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPaAIOT (OPMUPYEMbIE XUMUEN
NPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pelieHuss 00adbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U HKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEN JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEN 00ydarouuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATelNbHOCTH,  OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEIHEBHOM JKM3HM, TaK U B
npodecCHOHATBHOMN J1eTeTbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAyYHOT'O MBIIUICHUS, 3aKJIAJbIBACT OCHOBBI IIEJIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH 00YYaroIInXCs;

CHocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyyJaronuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHU XUMHUHU O0OecredyMBaroTCs CHelUUKON colep:kaHus
y4eOHOTO0 MpeMeTa, KOTOPBIH ABISETCS MeJarorniecky alanTHPOBAaHHBIM OTpaskeHHeM 0a30BOi
HayKH XMMUU Ha ONPEIEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OLIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOEHUE
00y4aroIMUMUCS CUCTEMBI NT€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHUYECKOH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKON XUMHH.



CrpykTypa copaepkaHus IpOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoja kK eé mzyueHuro. CopepiaHUe CKJIAAbIBAETCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OPTaHM30BaHbl 10 IPHUHLUITY I1OCJIEJOBATEIBLHOIO Pa3BUTHsA 3HAHMKA HA OCHOBE
TEOPETUYECKHUX IIPECTAaBICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBS3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEI0BATEIBHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
(GyHKIMN OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOICTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U II0JyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHUIO M METOJaM II03HaHUsA B Hayke. M3yuenue xumun
IIPOUCXOUT C IPUBJICYEHUEM 3HAHUM U3 paHee U3yUEHHBIX YUEOHbIX NpeaMeTOB: « OKpy Karommuit
Mup», «buonorus. 5—7 kiacce» U «Pusuka. 7 Kiuacc».

[Tpu n3yueHuH XUMUU TPOUCXOAUT (POPMUPOBAHNE 3HAHUI OCHOB XUMHUECKONW HAYKH KaK
00J1acTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMMUYECKUX 3HAHUH — BaXXHEHWIIMX (DaKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
NPUOOIIEHNH K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKkuil, B
(GOpMUPOBAHMM M DPA3BUTHUH I[O3HABATENbHBIX YMEHUW M UX NPUMEHEHUH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XXHOE 3HAUYEHHE
NPUOOPETHN TaKKe LIETH, KaK:

— (hopMupOBaHHE MHTEJJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHIO pELIeHUH, CIOCOOHOM aJanTHpoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJIeHHOCTh OOy4YeHMs] Ha CHCTEMaTH4ecKoe MpUuOoOIIeHHe O0O0yYaromuxcsi K
CaMOCTOSITEJIBHOM  ITO3HABATEJIbHOW  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUS,
(bopMHPYIOIIUM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMHU;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBICHUS OKPY>KaIOILIETr0 MUPa, UCIIOJIb3YS 3HAHUS U OTIBIT,
NOJIyYCHHbIE MPU U3YyYEHUH XMMUH, NMPUMEHATh MX NPHU PEIICHUH MPoOJIeM B MOBCETHEBHOM
KM3HU U TPYIOBOU NEATECIBHOCTH;

— (popmupoBanue y o0yyaromuxcs IyMaHUCTHYECKUX OTHOLIEHUH, TOHUMaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM [JEATEIBbHOCTH B LIEIAX COXPAHEHHsI CBOErO 3I0pPOBbI U OKPYKAIOLIECH IPUPOAHOU
Cpenbl;



— pa3BUTHE MOTUBALMU K 00YyUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

O01ee YKCI0 YaCOB, OTBEIEHHBIX JJI1 M3YYEHHUS XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3zoBaHus U1 00YYAIOIIKXCS € TSHKEJIBIMU HAPYIICHUSIMU peuu ( BapuanTt S.1) coctasiset 136

4yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeNI0, U3 HUX | Yac ayauTOpHbIE 3aHsATHA, | yac-
camocrosiTenbHass pabora), B 9 kmacce — 68 yacoB(2ayIUTOPHBIXYACABHEICIIO).

PaGouass mporpamMma yd4eOHOrO TpeJMeTa XHMHS COCTaBJIIEHA B COOTBETCTBUE C
[TonoxxeHneM KpaeBOro OO/DKETHOTO  oOmieoOpa3oBarenbHOro  yupexkaenus  "lllkona
JTUCTAHIIMOHHOTO 00pa3oBaHUA" B COOTBETCTBUU C  (eAepalbHbIM T'OCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM 00IIero obpaszoBanus u siBisiercs npuinoxerne k. OOIT OO0
[Ikoer JTMCTAHIIMOHHOTO o0Opa3zoBaHwsL.
[Iporpamma HarpapiieHa Ha OCBOCHHUE YYAIIIUMUCS C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbSI
denepalbHOTO  TOCYIapCTBEHHOTO0  00pa3oBaTEIBHOTO  CTAaHAApTa OCHOBHOTO  OOIIEro
00pa3oBaHus IO XUMHUH.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. Yuctele BenectBa 1 cMecH. CriocoObl pa3faenieHus CMECeH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHBIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MosnsspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo popmynamMm XUMUYECKIX COCTUHEHUH.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuieckue ypaBHeHHs. Kinaccudukaus XuMUYeCKUX peakiuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOHM, MpaBMwiiaMH pabOThl B JIA0OpaTOpuu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nueckux (IJIaBlIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJCHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOJICUCTBUE MeJIa C KUCIIOTON) sSIBJICHUH, HAOJI0IeHUE U
OTHCaHNe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBHE
CEpHOI KHUCIOTHI C XJOpuAOM Oapusi, pasznoxkeHue ruapokcuna menu (II) mpu nHarpeBanuw,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzydenne cnocoOoB pasnieneHus cMecei:
C TIOMOIIBIO MarHuTa, QWIHTPOBAaHMWE, BHIAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
IIPOBEJICHUE OYUCTKU MOBApEHHOM COJM, HAOJIIOJEHHE M OINMCAaHUE PEe3yJIbTaTOB IMPOBEIEHUS
OMbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(I1apocTep>KHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3iaeMEHT M IpOCTOE BEIIECTBO.
Haxoxnaenue kuciopoja B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPCHHUS).
Oxcunel. Ilpumenenue xucnopoma. CrnocoObl TMONy4eHUS KUCIOpoJda B Jaboparopuu U
poMbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOPOJIA.

TermnoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHWE YpaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenne Bojiopoaa B mpupoe, hrusnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIIOCOOBI MONTy4eHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas 10 BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIKMCAHWE WX CBOMCTB, IOJy4Y€HUE, COOMpaHHME, paclO3HABaHUE U
M3y4eHuEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0B HEOPTaHMUYECKUX BEIECTB PA3TUYHBIX KIIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMojieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METAJJIAMH, PEaKITui
HEUTpAJIU3alUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHHE OJHOTO METajula Ipyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHSATHE O TpyMax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIINBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 3o0Tormbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obOonouek aromoB mepBbIx 20 XxumHueckux syeMeHToB Ilepuoanyeckoit cucremsr [l W.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojoxeHuo B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipolecchl OKkucieHus
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepes UCIOB30BaHNe KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIMXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTecTBeHHO-HAYYHBIE MIOHSATHUS: HAYIHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoi cucteMe u CTpOSHUEM UX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3IUYHBIM MpHU3HaKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 ()EKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTUIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonaTne 0 XuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMH U MOJ0KEHNE XUMUYECKOIO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJCKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakTOpoB, UCCIIEOBAHKUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpoliecca AUCCOIUAIIUN
KHCIIOT, IIeJI0Yel U cosiell (BO3MOKHO UCIIOJIb30BAHKUE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
nienoyamu).  XsopoBogopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHHUE, (U3NYECKHe M XHMMUYeckue cBoicTBa. OKCHJIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHoii KUCTIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE AOXKIU, 3arpSI3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 NMpeA0TBpaIlEHUSI.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noydeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3MUECKHE U XMMHYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHHS B KaudeCTBE MHUHEPAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucnoTa,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux (pU3N4YecKue ¥ XMMUYECKHE CBOMCTBA, JIEHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4YeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJyYeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBIL. Vcronp30BaHne KapOOHATOB B OBITY, METUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mpupojne. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepuMenn:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
HCIIOJIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJoOre€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEeHHUE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YAOOpEHHIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO MCIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4YeHHE IMIPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIGHHE C MPOAYKLUMEH CHJIMKATHOMN
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33aa4 110 TeMe « BakHeie HemeTamsl 1 uxX
COEIMHEHUS.

MeTtaJu1bl M MIX COeIMHEHHS

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®du3nyeckue U XMMHYECKUE CBOMCTBA MarHusi M KajiblMsl. BaxkHelnine cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) u xenesza (IIl), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
Pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOIH30BAHKUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JXECTKOW BOJBI, MpoOIlecca TOPEHUS JKele3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKlUi Ha MOHBI: MarHusl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), memau (II), HaGmroieHNE U OMMCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamoLias cpeia

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcnoib30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepes3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHITHH, SBISIOUIUXCS
CHUCTEMHBIMU IS OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHUMOCTH, KPHUCTAJUINYECKAs! PEIIETKA, CIUIABbl, (PU3NYECKUE BETMYNHBI, CIHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



INJNIAHUPYEMBIE PE3YJBTATHBI OCBOEHUS ITPOT'PAMMBbI 110 XUMUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS
JIMYHOCTHBIC, METAanpEAMETHBIC M IPEAMETHBIC PE3YJbTAaThl OCBOCHUS OOYYAIOIIMMUCS C
TSDKEJIBIMM _HapyIIEHUsIMH peur (_BapuaHT 5.1), mperaraeMo InporpaMMbl COOTBETCTBYIOT
PI'OC OO0 ¢ yyeToM HX 0cOOBIX 00pa30BaTENLHBIX MOTPEOHOCTEN.

JJUIHOCTHBIE PE3YJBbBTATbBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUS
JIOCTUTAIOTCS B X0Jie OOYYCHHSI XHMHHU B €JIMHCTBE YYeOHOM U BOCIIUTATEILHOM JIEATEIBHOCTH B
COOTBETCTBUH C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLIMOKYJBTYPHBIMH W JyXOBHO-
HPaBCTBEHHBIMH I[EHHOCTSIMH, TMPUHITHIMH B OOINECTBE MPaBUJIaAMH U HOPMaMH MOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATN3AINN 00yJatOIIUXCsl.

JIMYHOCTHBIE PE3YJIbTAThl OTPa)KAKT T'OTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOH IO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHUE OMBITA ACSITCILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA:

[ICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyUYHOMY
HACJIC/INI0, TIOHUMAHMs 3HAYCHUS XMMHUYCCKOH HAyKW B JKM3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(POpPMAIUEH O TEePEOBBIX JOCTHIKEHHUSIX W OTKPBITHIX
MHUPOBOH M OTCYECTBCHHOW XHWMUH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOHCTBE
MHUpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS

MPEJICTABICHUST O COIMMAIBHBIX HOPMax M TPABWJIAX MEXJIHYHOCTHBIX OTHOIICHHHA B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B OOIIIECTBEHHO MTOJIC3HOM,
y4eOHOUCCIIEIOBATEIbCKOW, TBOPUECKOW W JAPYIMX BHUAAX JIEATCIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHON JEATENbHOCTH MPH BHIMOJHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBITIOJTHCHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHHUS K
B3aMMOITIOHMMAHHUIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH NeSaTeTbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEJICHHE U MTOCTYIKH CBOMX TOBAPUIIEH C TO3UIIMH HPABCTBEHHBIX M TIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MOHUMAaHHMS CYITHOCTH HAYYHOUW KapTUHBI MUPA, IPEJCTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPHUPOJIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHONU CPEIO, O POJIU XUMHUHU B TIO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHUBBI, HAlpaBIE€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMMH,
HEoOXonuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEIILHOM,
MH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEINBHON paboTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyUYCHHMIO M TO3HaHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOCKTHOM M MCCIEJOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBJICHHOCTH U YPOBHS 00YYEHUS B JajbHEHIIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbI:

0CO3HAHME IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILIICHHS K CBOEMY 3710POBBIO, YCTAHOBKHU
Ha 370pOBBII 00pa3 JKU3HHM, OCO3HAHWE IMOCIEACTBUA M HENPHUATHE BPEAHBIX HPUBBIYCK



(ymoTpeOneHrs anKorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHHUS TpaBUI
0€30MacHOCTH NP OOPALIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U pealbHOMN KHU3HHU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3yUeHHUI0 Mpodeccii 1 TpyAa pa3InyHOro poja, yBaKeHHE K
TPYIy U pe3ybTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOP WHAMBHIYaTbHOH TPAaGKTOPUH MPOIOJIKECHHUS
o0Opa3oBaHus C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, yCHemHoW mnpodecCHOHATBbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPE/IE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIO/ICHUS TIPaBUJI OE30MaCHOTO MOBEECHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYyaIUsAX, YTPOKAIOIINX 3TOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOTyYaeMble IPU U3YUYECHUH XUMHH, JJIsl pEIICHUS 3a1a4,
CBSA3aHHBIX C OKPY’KAIOLIEH NpUPOTHONW cpenoil, A TOBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHS PyKOBOJICTBOBATHCS UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMeTHBIX pPe3yJbTaTOB BBUICISIOT 3HAYUMBIC IS (DOPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIE MMOHATHUS (3aKOH, TCOPHSs, MPUHITUI, THIOTEe3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEPCAIbHBIC YUeOHBIC NEHCTBUS (IIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIe 00ecrednBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOH 1eATebHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble Jlornueckue aeMcTBUs:

YMEHHS UCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUW 3HAHUWMU:
PacKpbIBaTh CMBICII XUMUYECKUX MTOHITHH (BBIIEIATH MX XapaKTEPHbIE MPU3HAKU, YCTAHABIINBATh
B3aMIMOCBSI3b C APYTUMHU TOHSTHUSMHU), HCIIOJNB30BATh TMOHATHUS IS OOBSICHEHUS OTACIBHBIX
(aKTOB U SABJICHU, BEIOUPATH OCHOBAHWS U KPUTEPHH JJIS KiTacCU(DUKAIIMH XUMHYECKUX BEIICCTB
U XUMHUYCCKUX PEAKIMH, yCTaHABIMBATh MPUYHHHO-CIICJCTBCHHBIC CBSI3W MEXIY OOBEKTaMHU
U3YYCHHUS, CTPOUTH JIOTUYECKUE PaACCYXKICHHsS (MHIYKTHBHBIC, NEAyKTHBHBIC, MO aHAIOTHUH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHUS;

YMEHHE MPUMEHATh B MpoIlecce MO3HAHMS MOHATHS (MPEAMETHBIC W METalpeMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIONb3yeMble B XUMHHU, MPEOOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMH4eckass ¢GopMylia W ypaBHEHHE XUMHUYECKOW peakluud — TpU pelieHud ydeOHO-
MO3HABATENbHBIX 33/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEUHS B M3yUaEMBIX MPOIECCAX U SIBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIIaHHOM pabdoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE I0coOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpPOl aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIE/IOBATEIbCKON JIEATENbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE yudéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JEWCTBUM, ONpe/ielieHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JI0KEHHBIN aTOPUTM JE€HCTBUMA IPU BBITIOJHEHUN 3aJaHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSIX,
OILICHUBATh COOTBETCTBHUE MOIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCJIOBUHM 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHI



B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0S3aTEIBHOIO COJACpPXKAHMUSA,
YCTAaHOBJICHHOTO JaHHOM (exepanpHOW pabodell MporpaMMol, BBIIENAIOT: OCBOCHHBIC
0o0yyaromuMuUCsT Hay4yHbIE 3HAHUS, yYMEHUS M CIOCOOBI JeHCTBHMH, cnemuduyeckue s
OpeaMETHOM 00sacTh «XUMUS», BHUIBI JEATEIBHOCTH IO TMOJXYYEHUIO HOBOI'O 3HAHHUA, €ro
UHTEpIpeTalyi, IPpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.
K xonmy oOydenus B 8 kiiacce mpeaMeTHBIE pe3ysibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHUH:
® DACKpBHIBAaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUH: aTOM, MOJIEKyJa, XUMUYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasT M MOJIEKYJsIpHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs MAacca, MaccoBas JOJIsl XUMHUYECKOT0 3JIEMEHTa
B COCIUHEHHUH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiysi, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTal b, paJuyCc aroma, XMMUYEcKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHILIEHTpalMsl) B pacTBOPE;
® JJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUH U NPUMEHSTH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX MPEBPAILIECHUN;

® JCIIOJIB30BaTh XMMMYECKYIO CHMBOJMKY JJIsI COCTaBjle€HUs (OPMYJI BELIECTB MU
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIpEeaeNATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWMHApHBIX COECIUHEHHUSX, CTENCHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJUIEKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSAX;

® packpbiBaTh cMbica [lepuonnueckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUpPOBAaTh
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAaHEHUs MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUS, 3aKOHa ABOTaJipo;

® ONUCBHIBaTh M XapakTepu3oBaTh TaOiauuHyio ¢opmy Ilepuoauueckoil cucteMsl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «TJIaBHas moarpynmna (A-rpynma)» u
«nobounas moxrpynmna (b-rpymma)», Mameie W OOJBINME TEPUOMABI, COOTHOCUTH
0003Ha4YeHus1, KOTopble UMeroTcs B Tabnuue «lleprognueckas cucrema XUMHUYECKUX
aneMmeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsia  sapa, OOIIee YHCIO JJIEKTPOHOB U
pacrnpezieieHue UX M0 IEKTPOHHBIM CII0SM);

® KJIacCU(UIMPOBATH XUMUYECKHE HJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKHE

peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);
® XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IHMUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  yYpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

® I[IPOrHO3MpOBAaTh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;



BBIUNCIISTh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0O AJIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XMMUYECKON peaKkuu;

[IPUMEHSATh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBS3€M — IJI M3y4YEHHUS CBOMCTB BEIECTB M XMUMHMYECKUX PEaKLHM,
€CTeCTBEHHO-Hay4YHbIE METOIbl TO3HAHUS — HAOIIOACHHE, U3MEPEHUE, MOJICIIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCynoil u  J1abopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKLHUSAMHU T10 BBITOJIHEHUIO Ta00PaTOPHBIX XUMUYECKUX OTIBITOB I10 MOJYyYSHHIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIBIO0 MHIMKATOPOB (JIakKMyC, (eHOI(PTATICHH, METUIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHBIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y 0OYyHAOLINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTENEHb OKUCJICHMS, XUMUYECKas PEaKLUs, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EeKT peakiHu, MOJib, MOJISIPHBIM 00bEM, PAcTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMUS, pEeaKklUWd HOHHOIO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJIEHME M BOCCTaHOBJECHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKON peakluu, MpelelbHO JOIyCTUMAas
koHneHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIIECHUN;

UCMOJIb30BAaTh XUMHUECKYI0 CHUMBOJIMKY Ui COCTaBICHHMS (OPMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIECHHS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHHH Mo (opmynam, BHJ XMMHUYECKOH CBSI3U (KOBaJEeHTHas, MOHHa,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COENMHEHHUSX, 3apsij HMOHAa IO XUMHUYECKOU
dbopMmyiie, XxapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COENMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa nu 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh NOHATUS «rjaBHas noiarpynna (A-
rpymnmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», Mamble W OonblINe TMEPHOABI,
COOTHOCHUTbH 0003HA4YEHUs1, KOTOPbIE UMEIOTCS B IEPUOAMUYECKON TaOIUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHs aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi spa,
o0I11ee YMCII0 3JEKTPOHOB M pacrpesiesIeHUe UX MO AJNEKTPOHHBIM CIIOSIM), OOBSCHATD



o01mye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB JJEMEHTOB W WX COCAMHCHHUI B
npejienax MaJlbIX IEPUOO0B U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJIacCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA, XMMUYCCKUE
peaknuu (IO YUCIY W COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeH OKUCICHHUSI XUMHUYECKHUX 3JIEMEHTOB);
XapaKTEepU30BaTh (OMUCHIBATh) OOMKMEe M CHEU(UUECKHE XHUMHYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPIKIAsl ONMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX 1
WOHHBIX YPABHCHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUIA;

COCTABJISITh YPABHEHHS SJIEKTPOJIMTHUCCKOW JUCCOIMAIIMN KUCIIOT, IIEI0YEH U COJeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOJTBEPXKIAIONINX CYIIECTBOBAHHE TEHETUYCCKOW CBS3M MEXKIY BEIIECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN ITOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajaHca ITUX PEaKITuii;

IIPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO H MOJISPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTa 10 (hOpMYyJie COSAMHEHHSI, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKknu;

coOnrofaTh MpaBuia IOJB30BAHUS XHMHUYECKOW TIMOCYIOM ©  JTaOOpPaTOpHBIM
o0opysoBaHMEM, a TakKKe IMpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMU MO BHIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOIYYEHUIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (AaMMHUAKa U YTJIEKHCIIOTO Ta3a);

MPOBOANTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUJIHMKaT-, cynbdar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3yYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX BEIIECCTB;
MPUMEHSTh OCHOBHBIC OIEPAIlUU MBICIUTEILHOW NEATSIPHOCTH — aHAU3 W CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTeMAaTH3allhi0, BBIABICHHUE MPUUNHHO-CIEICTBEHHBIX
CBs3€M — JUIs M3y4YeHHs] CBOWMCTB BEIIECTB M XMMHUYECKUX PEaKIMid, €CTEeCTBEHHO-
Hay4YHBIC METO/IBI [IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTUPOBAHUE, IKCITCPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(POBHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThbI
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 6 0 5 bubnuorexa [JOK
' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemecTBa 1 XumMudeckue bu6mmoreka [IOK
1.2 14 1 0
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHMYECKUX BelIeCTB
21 Bosnyx. Kucnopona. [lonsatne 5 0 1 bubnnorexka [JOK
' 00 okcumax https://m.edso00.ru/7f41837c
99 Bognopon.Ilonstue o kucinorax 8 0 1 bubnuoreka [IOK
' U COJIsX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubnmnorexa [JOK
2.3 4 0 1
OCHOBAaHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 12 1 1 bubnnorexka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. [lepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaeseeBa. CTpoeHune aToOMOB.
XI/IMI/I‘leCKaH CBA3b. OKI/[C.III/[Te.]ILHO-BOCCTaHOBI/ITeJIbHI)Ie pealcum[



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

[Tepuonuueckuii 3aKOH U

31 [Tepuonnueckas cucrema 6 bubmuorexa [JOK
' XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue atoma
XuMHuyecKas CBI3b.
3.2 OKUCIUTEIILHO- 9 buGnnorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubmuoreka [JOK
u 15
TOTO MO pasiety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbie)
Ne n/m P Kontpoannsie | IpakTuuyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. BemecTBo M XuMH4yecKkme peakuun
11 [ToBTOpenue u yriyoiaeHue 3HaHUN 5 0 0 bubnmnorexka HOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 3 0 0 bubnuoreka [IOK
' peaknuii https://m.eds00.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubnuorexa [IOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 16
Pa3nen 2. HeMeTa/sIbl 1 HX COeIMHEHUS
21 OO6m1ast xapaKTepUCTUKA XUMUUECKHUX 4 0 1 bubnuotexa [JOK
' anemeHTOB VIIA-rpymnmsl. I'anoreHst https://m.edso00.ru/7f41a636
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LOK
' py P https://m.edso00.ru/7f41a636
COCITUHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A30T, pochop u ux 6 0 1 bubmmorexa LIOK
' 26 ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
24 snemeHToB [VA-rpynnsl. Yriepon u 10 1 2 bubmmorexa [JOK
' y PYIHIbL poa https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS



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

Hroro no pazgeny

26

Pasznen 3. MeTa/ajbl 1 UX COCAMHCHUA

. but6mmoreka [IOK
3.1 Obmpme cBoficTBa METAIIOB 4 https://m.eds00.ru/7f41a636
bubnunorexa LIOK
2 B i 1
3 aXXKHEUIINE METAJIBI U UX COEANHEHUS 6 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BertectBa 1 Marepualibl B KU3HU YeJIOBEKA 3 Bubmorexa ITOK
' m P https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Ha3Banue MmoayJist
PesepBHOE Bpems 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB JeKTpOHHbIE
Ne Hara
n/ Tema ypoka B A-ayaurop K I H3YYeHH unpponbie
yp cer | ppre; OHTPOJILHBI PaAKTHYECKH Yy 06PA30BATETBLHBIE
n 0 C- e padoThbI e padoThbI !
pecypchl
CaMOCTOSTEIbHbI
e
WNucrpykrax no Th. A
bubmnoreka IIOK
IIpeamer xumun. Ponb
1 0 0 https://m.edsoo.ru/ff0d210
XUMUU B KU3HH YEIOBEKA. c
Tena u BemecTBa. -
C bubmuorexa [JOK
ITonsitue o Meto1ax
1 0 0 https://m.edsoo.ru/ff0d227
MMO3HAHUS B XUMUU. .
[TpakTuyeckas padora Ne 1
«IIpaBumna paboTsl B
nabopatopuu ¥ IpUEMBI
bu6anoreka LIOK
oOpariieHus ¢ A
1 0 1 https://m.edsoo.ru/ff0d23d
1a00paTOpHBIM .
000pyI0BaHUEM. -
HabGmronenus 3a ropsimeit
CBEUE».
C but6mmorexa [IOK
YucTele BelecTBa U
1 0 0 https://m.edsoo.ru/ff0d2a6
CMECH. c



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

[IpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha

bubnunorexa LIOK

5 https://m.edsoo.ru/ff0d28c
MpUMEPE OYUCTKU 3
MTOBApEHHOM COJIH)». B
CriocoOFI pa3aciacHus bubmmorexa HOK

6 . pasi https://m.edsoo.ru/ff0d26¢
cMecei.

a

ATOMHO-MOJICKYJISIPHOE bubmorexa [IOK

7 yip https://m.edsoo.ru/ff0d2d5
YYCHHUE.

0

XUMHYECKUE DJICMCHTEHL. bu6nmorexa [IOK

8 3Haku (CUMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHUYECKUX DJIEMEHTOB. 8
3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB. bubnuorexa [JOK

9 Xumudeckas popmyia. https://m.edsoo.ru/ff0d2ea
BanenTHOCTH aTOMOB €
XUMHYECKHUX 3JICMEHTOB.
Cocrasnenue hopmyd 1o
BATCHTHOCTH bubmmorexa [JOK

10 ) https://m.edso00.ru/ff0d523
Onpenenenue 0
BaJICHTHOCTH 10 (hopMyIie. B
OrtHocuTeNbHAas aTOMHAs bu6nuorexa [IOK

11 Macca. OTHOCHUTEITbHAS https://m.edsoo.ru/ff0d323
MOJIEKYJIsIpHAsE Macca. c
MaccoBas 1o bubnunorexa LIOK

12 XAMHYECKOI0 3JIEMEHTA B https://m.edsoo.ru/ff0d350

COCIMHCHHNMU.

c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

dusndeckue u bubnunorexa LIOK
13 XHMUYECKHE SIBJIEHUS. https://m.edsoo.ru/ff0d37f
XUMHYecKasi PeaKIlus. a
[Ipu3Haku u ycinoBus bubnuorexa LIOK
14 MPOTEKAHUS XUMHUYECKHUX https://m.edsoo.ru/ff0d3al
PEaKIHii. 6
3aKOH COXpaHEHHUs MacChl bu6muoreka [IOK
15 BelIeCcTB. XUMHUICCKUE https://m.edsoo.ru/ff0d3b8
yPaBHEHHSL. 8
bubmnoreka IIOK
M. B.JI —
16 . OMOHOCOB https://m.edsoo.ru/ff0d40c
YUEHBIN-3HIIUKIIOTIETUCT. 4
Knaccudpukanus
XUMHYECKUX PEaKIUi bu6nuoreka [JOK
17 (coenuneHus, https://m.edsoo.ru/ff0d3f3
Pa3I0KEHHMs, 3aMELIEHHNS, 4
oOMeHa).
Brramcnenns Maccul
BEIIECTBA BEIIECTBA 110 bubnnorexa LIOK
18 = https://m.edsoo.ru/ff0d570
YPaBHCHHUSIM XUMHUYECKHIX 3
peaKuui. a
KonTtpouabHnas padora bubmuoreka [JOK
19 Nel no teme «BemecTsa u https://m.edsoo.ru/ff0d429
XUMHYECKHUE PEAKIIUNY. 0
O06001menue u
cUCTEMaTH3aInsI 3HaHUH bubnnorexa [IOK
20 5 https://m.edsoo.ru/ff0d2a6

o teme “Bemmecta u
XUMHUYECKHUE PEaKIINu’ .

c



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

AKP Nel. Bozgyx —
cMmech razos. Cocrtas

bubnunorexa LIOK

21 Bo3ayxa. Kuciopox — https://m.edsoo.ru/ff0d448
3JIEMEHT U IPOCTOE [
BeniecTBo. O30H.
duznueckue u
XHMHYECKHE CBOMCTBA bubnunoreka LIOK
22 KHCJIOpoJia (peakiuu https://m.edsoo.ru/ff0d461
OKHCJICHHUS, TOPEHHE). 4
[TonsTue 06 okcuaax.
CriocoOsl nmosty4eHus
KHCIIOpO/ia B 1a0OopaTopuu bubmorexa LOK
23 https://m.edsoo.ru/ff0d497
Y TIPOMBIIIUICHHOCTH. 3
[TpumeHenne Kuciopoaa. B
TennoBoii a3 dext
XUMHYECKON peakinu,
IIOHSTHE O bu6nuorexa [IOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d479
ypaBHEHHH, K30~ U 0
IHIOTEPMHUYECKUX
peaxIusx.
[TpakTrueckas padora Ne 3
o teme «Ilomyuenue u bubmmorexa [JOK
25 https://m.edsoo.ru/ff0d4ae
coOupaHue KUCIOpo/a, 5
W3Y4YECHHE €r0 CBOMCTBY.
Tomnuso (Hed Tk, yroab u
MeTaH). 3arpsi3HeHue bubmmorexa [JOK
26 https://m.edsoo.ru/ff0d4c4

BO3JIyXa, CIIOCOOBI €ro
MpeI0TBPAIIECHUSI.

a



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
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Bonopoag — snemeHT u bubnunorexa LIOK
27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd
Haxosxnenue B npupoje. 0
dusunueckue u
XUMHAYECKHE CBOMCTBA Bubmuorexa OK
28 https://m.edsoo.ru/ff0d4dd
Bogopona. [Ipumenenue 0
BOAOPOAA. N
IlonsTue o kuciorax u Bubmzorexa HOK
29 https://m.edsoo.ru/ff0d50d
COJIAX.
2
Croco0sI ITOJIy4eHUsT Bubmaorexa IIOK
30 Y https://m.edsoo.ru/ff0d4dd
BOZIOPOJIa B JIAOOPATOPHH. 0
[IpakTuueckas padora Ne 4
o teme «Ilonyuenue u Bubmorexa IIOK
31 Y https://m.eds00.ru/ff0d4f4
coOupaHue BOAOPOIa, »
W3Y4YEHHE €r0 CBOICTBY. -
KomnunuectBo BemecTna bubmorexa LIOK
32 ' https://m.edsoo.ru/ff0d542
Monspaas macca. e
N " but6mmoreka [IOK
M o .
33 OIPIPHBIM ODBEM Ta30B https://m.edsoo.ru/ff0d570
3akoH ABorajpo. 3
Brruucienus o0béma,
KOJIMYECTBA BEIISCTBA ra3a bubnunorexa LIOK
34 10 €T0 U3BECTHOMY https://m.edsoo.ru/ff0d55a

KOJIMYECTBY BEIIECTBA WIIH
00BEMY.

0
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dusndeckue u bubnunorexa LIOK
35 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BO/IbI. a
. bubnunorexa LIOK
36 CoctaB oCHOBAHIMIL. https://m.edsoo.ru/ff0d59e
[TonsiTue 06 UHAMKATOpAX. 2
[TpakTuyeckas padora Ne 5
o teme «IIpurorosnenue
bubmnoreka IIOK
37 paCTBOp(,)_B © . . https://m.edsoo.ru/ff0d5eb
onpeneaEHHON MacCOBOM a
JI0JIeH pacTBOPEHHOTO
BEILIECTBAY.
Bopa kak pactBopuTeb.
Haceimenssie u bubmnoreka IIOK
38 HEHACHIIIICHHBIC PACTBOPHI. https://m.edsoo.ru/ff0d5b4
MaccoBas 10J1s BElIecTBa 0
B pacTBopeE.
OKcHabl: COCTaB, bu6anoreka LIOK
39 Kiaccudukanus, https://m.edsoo.ru/ff0d664
HOMEHKIIaTypa. €
[TonydeHnue u XuMu4YecKue
CBOMCTBA KMCIIOTHBIX bubmorexa HOK
40 ’ https://m.edso00.ru/ff0d664
OCHOBHBIX U aM(OTEPHBIX .
OKCH/IOB.
OcHOBaHUS: COCTaB, but6mmoreka [IOK
41 Kiaccudukanus, https://m.edsoo.ru/ff0d67c

HOMEHKJIATypa.

a
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[Tonydyenue n xuMHuuecKue

but6mmoreka [IOK

42 b . https://m.edsoo.ru/ff0d67c
CBOMCTBA OCHOBAaHUI N
Kucnotsi: cocras, bubnuotexa [JOK
43 Kiaccudukanms, https://m.edsoo.ru/ffOdfee
HOMEHKJIATypa. 2
bubnunoreka LIOK
[TonyueHnne u XuMHUYECKUE
44 N https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCJIOT. >
Conu (cpeauue):
(cp ) bubmuorexa [JOK
HOMEHKJIATypa, CIIOCOOBI
45 https://m.edso0.ru/00ad94
TIOJTy9ICHUS, XHMAYCCKUE 74
CBOICTBA. -
I'eneTnyeckas CBsI3b
bubmuorexa [JOK
MEXJTy KIaccaMu
46 https://m.edsoo.ru/00ad9a
HEOPTaHHYECKUX 50
COE€IUHEHMH. T
[IpakTuueckas padora Ne
6. Pemrenne
bu6nuorexa [IOK
IKCIIEPUMEHTAITLHBIX
47 https://m.edso0.ru/00ad9b
3a1a4 1o reMe « OCHOBHEIE 7c
KJIACChl HEOPTAHUYECKUX -
COECIUHEHUI.
O0600mmenue u
CHCTEMATHU3AINS 3HAHUIIIO but6mmorexa [IOK
48 TeMe “OCHOBHBIC KIACChI https://m.edsoo.ru/ff0d634

HEOPraHUYeCKUX
COETUHEHUN .

2
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KonTpoabHas padora
Ne2 o teme "OcCHOBHEBIE

bubnunorexa LIOK

49 https://m.edsoo.ru/00ad9e
KJIACChl HEOPTaHUYECKUX 1a
coeTuHeHun". T
Pewenne pacuerHbix bubmmoreka [JOK

50 3a/1a4 10 YpaBHECHUSIM https://m.edsoo.ru/00ad9c
XUMUYECKUX PEAKITUH. b2
AKP Ne2. ITonbkITku
KJIacCU(PUKALHH
XHUMHYECKHUX DJIEMEHTOB. bubmnoreka IIOK

51 [Tepunoanueckuii 3aKOH U https://m.edso00.ru/00ad9ff
[Tepuoanueckas cucrema a
XUMHYECKUX AJICMEHTOB
JA.N.Meunneneena.
TTepHobI, rpyIIbL, bubnuorexa [JOK

52 https://m.edsoo.ru/00ada5
MOATPYIIIBL 2
Crtpoenue atomoB. CocTaB bubmmorexa [IOK

53 https://m.edsoo.ru/00ada3
aTOMHBIX saep. M3oTonsl. 42
CrtpoeHnue 371eKTpOHHBIX
000JI04EeK aTOMOB bu6anoreka LIOK

54 3JIEMEHTOB https://m.edsoo.ru/00ada6
[lepuoanueckoii cuctemsl bc
. . Menneneena.
XapakTepucTuka bu6muoreka [JOK

55 XUMHYECKOI0 3JIEMEHTa IO https://m.edsoo.ru/00ada8

€Tro IMOJOXKCHHUIO B

24
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https://m.edsoo.ru/00ada6bc
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[Tepuonuueckoit cucreme
. . Menpeneena.

3HaueHue
IIepuonnueckoro 3akoHa
JUIS pa3BUTHS HAYKU U

bubnunoreka LIOK

56 https://m.edsoo.ru/00ada9
npaktuku. J[. W. 6e
MenpeneeB — y4€HbIH, -
Mearor U TpaXkIaHuH.
DNeKTpOOTPULIATEIbHOCTh bubmuoreka [IOK
57 aTOMOB XUMHUYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB. 8
Wonnas xumnueckas Bubmaorexa IIOK
58 https://m.edsoo.ru/00adac3
CBS3b.
4
KoBanientnas nmonsipast u bubnmnoreka [HOK
59 HETIOJISIpHAS XUMHYECKast https://m.edsoo.ru/00adaab
CBA3b. 9
Merannuueckas bubnmorexa LOK
60 https://m.edsoo.ru/00adaab
XUMHYECKAs CBS3b. 3
MpoMesKyToaHAs bu6anoreka LIOK
61 P Y https://m.edsoo.ru/00adb4
aTTecTAIUA.
86
O0600mIeHne 1
cUCTEeMaTH3aInsI 3HaHUH Bubmuorexa LIOK
62 https://m.edsoo.ru/00ada5

no TeMme " Xumuueckas
CBSI3b".

2c
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AHanu3 npoMexyTOYHOU bubmmoreka [JOK

63 arrectauuu.-CrerneHb 1 A 0 https://m.edsoo.ru/00adae2
OKHCJICHHS. 8
OKucIuTeNbHO- bubnuotexa [JOK

64 BOCCTaHOBUTEIIbHBIC 1 C 0 https://m.edsoo.ru/00adb0
peaKIyu. 76
OKUCIITENN 1 A bubnunoreka LIOK

65 1 0 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTEJIH.

76

O6o006mmenue u
CHCTEMATH3allHs 3HAHHI bu6nuoreka [IOK

66 o TemMe “OKHUCIUTEIbHO- 1 C 0 https://m.edsoo.ru/00adb3
BOCCTaHOBUTEIIbHbBIC 3c
peakuuu’.
Pemenue pacueTHbIx bubnmnoreka [HOK

67 3aJ1a4 10 ypaBHEHUSAM 1 A 0 https://m.edsoo.ru/00ad9c
XUMHUYECKUX PEaKIIUi. b2
Pemenne bu6nuorexa [IOK

68 MPAaKTUKOOPHUEHTUPOBAHH 1 C 0 https://m.edsoo.ru/ff0d61c
BIX 3a/a4. 6

OBIIEE KOJIMYECTBO 68 A-34 Y+1TIA
YACOB I10 [TIPOTPAMME C-34
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9 KUIIACC

KoauuecTBo ayoumopnvix 4acon Jara JJIeKTPOHHbIE
T
uudgposbie
Ne n/m Tema ypoxka KoHnTpo/bHbI IIpakTHyeckn H3y4eHH
Bcero o0pa3oBaTe/ibHbIE
e padoThbI e padoThbI s
pecypchl
Nucrpykrax no Th.
Ilepnonrueckuit 3aK0H.
[Iepnonnueckas cucrema
1 XUMHYECKHX 3eMeHToB JI. U 1 0 0 bubmorexa LHOK
T https://m.edso00.ru/00adb59e
MeneneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUECKUX
3JICMEHTOB.
) Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bubnuorexa [JOK
HEOPraHWYeCKUX BEIIECTB. https://m.edsoo.ru/00adb7e2
3 Buabl XuMUYeCKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
4 Knaccudukanus XumMuueckux 1 0 0 bu6nmoreka [JOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM. https://m.edsoo.ru/00adbcb0
TemnnoBoit 3¢ ekt XuMuuecKux
5 eakuui. Pemnrenne 3amad no 1 0 0 bubmorexa [IOK
p ' https://m.edsoo.ru/00adb6b6
TEPMOXUMHYECKUM YPaBHEHUSIM.
[ToHsTHE O CKOPOCTH XUMUUYECKOMN
6 eakiuu. IToHITHE O TOMOT€HHBIX U 1 0 0 bubmmorexa [TOK
p ' https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIIUsIX.
[ToHsiTHE 0 XMMUYECKOM
7 aBHOBecuU. DaKTOPHI, BIIUIIOIINE 1 0 0 bubmorexa [TOK
P ’ ppl, . https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKON PEeaKINH
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" IIOJIOKCHUE XUMHNYECCKOI'O
paBHOBECHA.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

8
peaKuuu. https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
9 nccouumany. CUiIbHEIE U cia0ble bubmmorexa [IOK
A HHat. https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI.
10 HMounrie ypaBHEHUS PEAKIINI bubmmorexa LIOK
yp PeAKIL. https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
11 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAH.
XHUMHUYECKHE CBOMCTBA COJIEH B
12 CBETE MIPEACTABICHU 00 bubnmorexa LOK
P N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOIIUAIIH.
13 ITonsatre o ruApOINU3E COJIEN bubmmorexa LHOK
AP ’ https://m.edsoo.ru/00add9d4
14 O06001IeHne U cCUCTEMaTU3AIIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
15 «Perrenne dKCIIEpUMEHTAIIBHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9y.
Kontpoabnas padora Nel o teme
16 «DNEKTPOIUTHYECKAS TUCCOLUAIINS. bubnuorexa [JOK

XUMHUYECKUE PEAKIUU B
pacTBOpax».

https://m.edsoo.ru/00addecO
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AKP Nel. O6mias xapakTepucTuka

17 rajloreHoB. XMMHYECKHE CBOMCTBA bubmorexa LOK
’ https://m.edsoo.ru/00addfe2
Ha IIpuUMepe XJopa.
Xaoposoaopoxa. CoasgHast KUCJIOTa,
18 XI/IME%CKI/IS CBOICTBA, IIOJIYUYEHUE bubmorexa LOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE.
[TpakTuyeckas padora Ne 2 o Teme
19 «Ilomyuenne COIIHON KUCIOTHI bubnnorexa LIOK
Y B _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOWCTBY.
Brruncnenus no ypaBHEHUSM
20 XUMHYECKUX PEAKIIUN, €CIIH OQUH U3 bubnmorexa LOK
p ’ https://m.edso00.ru/00ade488
pEeareHToB JIaH B U30BITKE.
OO6m1ast XxapakTepuCTHUKA SJIEMEHTOB
VIA-rpynmsl. AJJIOTpOITHBIE
21 Moaudukanmu cepsl. Haxoxmenue bubnmorexa LOK
. PbL . https://m.edsoo.ru/00ade64a
Cephl U €€ COCTUHEHUI B PUPOJIC.
XHUMUYECKUE CBOKCTBA CEPBI.
CepoBoa0pO, CTPOEHHE,
22 @Hgnqecmlje u xnzmqecxne bubmmorexa [OK
. https://m.edsoo.ru/00ade802
CBOIiCTBA.
Oxcunpl cepbl. CepHasi KHCIIOTA,
23 ¢bu3nuecKkrue 1 XuMHYECKHe Bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOWCTBa, TPUMCHCHHE.
XUMUYECKUE PEAKIINH, JICKAIIHNE B
24 OCHOBE MPOMBIIIJIEHHOTO CIToco0a bubnmoreka [JOK

IMOJIYUCHUA cepHoﬁ KHCJIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adea28
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OKpYKarollel cpeibl COeTMHEHUSIMU
CephbI.

Briuucienne MaccoBoOi 101U

25
BBIXO/Ia MTPOYKTa PEaKIUU.

OO01mmas xapaKTeprCcTUKA SJICMCHTOB
VA-rpynmnsl. A30T,

26 aCIIPOCTPAHEHHE B IIPUPOJIE bubmorexa [IOK
pacrpoctp PHPOZE, https://m.edsoo.ru/00adeeab
¢buznvecKue 1 XUMHUECKUE
CBOICTBA.

AmMMHaK, ero Gu3nvecKue u
27 XAMUYECKHE CBOMCTBA, IOJIyUYCHUE bubmorexa HOK
> oY https://m.edso00.ru/00adf004
Y IPUMCHCHUE.
[IpakTuueckas padbora Ne 3 o Teme
28 «ITomyyeHne aMMuaKa, H3y4eHHUE bubmorexa [JOK
Y . » 13Y https://m.edso00.ru/00adf180
€ro CBOMCTBY.

29 A3oTHas Kuciora, e€ Gpu3nIecKkue u bu6mmoreka [JOK
XHMHUYECKHE CBOMCTBA. https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

30 00peHni. XUMHYECKOE bubmorexa [JOK
yAoobp ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEMHEHHUSIMH a30Ta.
®dochop. Oxeun dochopa (V) u
dbocdopnas kucnora, pocdatsi: bubnuoreka [IOK

31
(hU3UYECKHe U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, OJyYEHHUE, IPUMEHEHHE.

32 Hcnonb3oBanue GocgaToB B

KauecTBE MUHEPAIbHBIX YAOOPEHUH.
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3arpsi3HEHUE NPUPOTHON Cpeibl
dbocdaramu.

Yraepon, pacripocTpaHEHHE B

bubmuorexa [JOK

33 npupoze, GusndecKue u
pupoze, ¢ 5 https://m.edsoo.ru/00adfd9c
XHUMHUYECKHE CBOMCTBA.
Oxcunsl yraepojaa, ux pusndeckue
U XUMHWYECKHE CBOMCTBA.
34 DKOJIOTHUECKHE IIPOOIEMBI bubmorexa LHOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTiepo/ia
(V).
35 VrojbpHas KUCIIOTA U €€ COJIN bubmmorexa [TOK
’ https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
36 "[TonyuyeHune yriaekucioro rasa. bubnuorexa [IOK
KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-uoH".
[TepBoHayanbHbIE MTOHATHUS 00
37 OpraHMYeCcKUX BeIIeCTBaX KakK O bubmmorera [TOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIEpoaa.
38 Kpemunii u ero coe fuHEeHHUS bubmorexa [IOK
P ) https://m.edsoo.ru/00ae080a
39 O060011IEeHNe 3HAHMM 110 TEME bubmuorexa [JOK
"HeMeTamnbsl U UX COeqUHEHUS". https://m.edsoo.ru/00adec8a
ITpakTuyeckas pabora Ne 5.
40 Pemenne skciepuMeEHTAIBHBIX bubnnorexka [JOK

3a71a4 110 TeMe «Bakuenmme
HEMETAJILI U UX COSTUHEHUS.

https://m.edsoo.ru/00ae0bf2
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KonTpoabHas padora Ne2 o reme

41 «Baxuelnire HemMeTauIbl U UX buGnnorexa LIOK
https://m.edsoo.ru/00ae0el18
COEITHEHUAY.
AKP No2. OOmiast xapakTepUCTHKa
MeETaJUIOB. MeTajutnuecKas CBSI3b U
42 MeTaJUInyecKasl KpUcTainyeckas buGnnorexa LIOK
. p . https://m.edsoo.ru/00ael103e
pemérka. PuU3nUecKue CBOMCTBA
METAJUIOB.
XUMHYECKHE CBOMCTBA METAIIJIOB.
43 ODJIEKTPOXUMUUECKHUH PSII bubnmorexa LOK
P o b https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB.
OO6m1re criocoObl MOTYyYSHHS
merauioB. CruraBel. BeruuciieHus 1o
44 aBHEHUIM XVMHUYECKUX PEAKIINNA bubnmorexa LOK
M p ’ https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
MIPUMECH.
45 IToHsATHE O KOPPO3UHU METAIIIIOB bubmorexa [IOK
PP ' https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
46 €JIOUHBIE METAJLIBI.
m https://m.edsoo.ru/00ael4b2
47 OKcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJIusl. https://m.edsoo.ru/00ael4b2
48 [IlenouyHO3EeMeNbHBIE METAILIBI — bubnmnoreka [JOK
KaJIbIIUA U Marduy. https://m.edsoo.ru/00ael5e8
" Bubnunoreka IIOK
49 Baxueiime coeTUHEHNUS KAJIbIHA. 1

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O0001IeHrEe U cUCTEMAaTU3 AU

50 3HaHui 1Mo Teme «lllenounsie u
LIEJI0YHO-3eMEIbHBIE METAIEDY.
[IpakTuyeckas pabora Ne 6
51 "YXEcTKoCcTh BOAKI U CITIOCOOBI €€ bubmorexa LOK
" 8 https://m.eds00.ru/00ae1886
ycTpaHeHus".
bubmuorexa [JOK
52 AnroMuHHAiA.
https://m.edsoo.ru/00aelc64
53 AmMdoTepHbIe CBOICTBA OKCHIA U bubnuotexa [JOK
TUIPOKCUIA. https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
54 Keneso. 1
https://m.edsoo.ru/00ae1d86
55 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (I1) u sxenesa (III) https://m.edso00.ru/00ae35e6
O00011IeHNE U CUCTEMAaTHU3aI1s
56 3HAHUH 110 TeMe *° MeTajibl 1 UX
COCITUHEHHUS .
[IpakTnueckas padora Ne 7.
57 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METAJIIbI U UX COETUMHEHUSD.
Brrurcnenus mo ypaBHEHUSM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
58 peareHToB J1aH B U30BITKE WIIH bubnnoreka [JOK

COACPIKUT TPHUMECH. Brrunciaenus
MacCOBOM J0JI1 BBIXOJIa MpoaAyKTa
pCaKkIuu.

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KonTpoabHnas padora Ne3 no reme

59 «Baxneimme MeTasibl 1 UX 1 1
COEIUHEHU.
AKP Ne3. O600menue u
60 cUCTEMAaTHU3alNs 3HAHUH 110 1 0
HEOPTraHUYECKOU XUMUHU.
O0001IeHNE U CUCTEMATH3AIUA
61 3HAHHUH 10 CII0OCO0aM pelIeHUs 1 0 bubmorexa LHOK
p https://m.edsoo.ru/00ae0d0a
pacyeTHBIX 3ajad.
bu6mmoreka [IOK
62 I . 1 1
POMERYTOUHAR aTTeCTAINA https://m.edsoo.ru/00adfc20
AHanu3 IpoMeKyTOYHOU
63 arrectanuu. BemiecTBa u 1 0 bu6mmoreka [IOK
MaTepualibl B MOBCEIHEBHOM KU3HU https://m.edsoo.ru/00ae3f50
YeJI0BEKA.
64 XHUMHUUYECKOE 3arpsA3HEHUE 1 0 bubnnoreka [JOK
OKpYKarOILE Cpebl. https://m.eds00.ru/00ae4270
65 Ponps xumuu B pemeHnn 1 0 bubnnoreka [JOK
9KOJIOTUYECKUX TTPOOIIEM. https://m.eds00.ru/00ae4270
O00011eHNe U CUCTEMATU3ALIS
66 3HAHWH 10 PENICHUIO 1 0 bubmmorexa [IOK
p https://m.edsoo.ru/00adb33c
AKCIIEPUMEHTAJIbHBIX 3a/1a4.
67 Pemenue 1 0
MTPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4.
68 Ponp xumun B pazBuTHH 1 0 bubnuoreka [IOK
COBPEMEHHOT0 OOIIIECTRA. https://m.edso00.ru/00ad9ch2
BIIEE KOJIMUECTBO YHACOB I1
OBIII © CTBO HACO © 68 3+1 1A

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., Octpoymon WN.I'., Cnagkor C.A.,
AximonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxrmmonepHoe o6miectBo «M3narensctBo «IIpocBemenue
METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA
http://gotorol.ru/10730- anexTpoHHast OMOIMOTEKA YICOHBIX MATEPUAIIOB TI0
XUMUHU

http://gotorol.ru/10731- pyopuku ":"CoBeTbl a0UTYPUEHTY, YIUTEIIO XUMHUH'",

"CnpaBounuk", "Becenas xumus", "HoBoctu", "Onumnuansr","KyHncrkamepa'.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

http://gotourl.ru/10730- snexTpoHHast OMOIMOTEKA YIEOHBIX MATECPUAIIOB TI0
XUMHUHN

http://gotorol.ru/10764 - onnaiit SHIMKIONEANS Ha OCHOBE

kHurn" Xumuyeckas sHuknonenus"” (M.:CoBerckas sHIukIoneaus, 1988)
http://gotorol.ru/10762- cOopHHK cTaTel 0 XUMHUECKHX dJIEMEHTaX
nepuoanueckon cucreMsl J.1.Menneneesa

http://gotorol.ru/10735- sxypran "XuMus U KU3HE"

http://gotorol.ru/10755- uadopmarius 06 oaumraax



