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MNOSACHUTEJIBHAS 3AITUCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C yYETOM KOHILENLUHU IPEenojiaBaHus y4eOHOro mnpeamera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanun.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LEsaX, oOmed crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOrO NpeaMeTa, yCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpHUpOBaHME 110 pa3/esiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUUECTBEHHbBIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTeIbHOCTh
U3YYEHUSI XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH o0yyaromuxcs, onpeaesseT BO3SMOKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHUs XUMHUU
Ha YypOBHE LeJell HW3ydeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHON
JeSITeIbHOCTH 00yUaroIerocs 10 OCBOCHUIO YUEOHOTO COIep/KaHMS.

3HaHUEe XUMHUH CIYKXHUT OCHOBOW /T (POPMUPOBAHHSI MUPOBO33PEHHS 00Y4YaIOIIETOCs, €0
IpEeCTaBICHUN 0 MaTepUaAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUY BEILECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH sl camMOpa3BUTUS U (OpPMHUPOBaHUS
KYJIbTYpBI IMYHOCTH, €€ 0011ei U (PyHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHPOBAHUU
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH 00YYaroIInXCs;

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlanHble HampaBiieHHss B OOy4YEHHU XUMHUHU O0OecredyuBaroTCs CHeluUKON colep:kaHus
y4eOHOTrO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJEIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTUPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHIH OPraHu4YeCcKOi XUMHH.

CrtpykTypa coiepxaHusl MporpaMMbl MO XMMHH c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepxaHHe CKJIAAbIBAETCSI U3 CUCTEMBI NMOHATHI O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 110 NPUHLUIY IOCJIEAOBATEIBLHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUEHHS O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— MPECTaBIEHUHN 00 EKTPOIUTUYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE ASMIIMPHUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAaHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxarouii Mupy», «buonorus. 5—7 kiacce» U «Pusmnka. 7 Kiacc».

[Tpu u3yueHNn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKON HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIO)KEHUH, JOCTYNHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAHMM M PA3BUTHUM I[IO3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHMHM B Y4YeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)XHOE 3HAUCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO DEUICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HAHUA,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHHWBATh SIBIEHUS OKPY’KAIOIIEr0 MHUpA, MCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU M3YUYEHUU XUMHUHU, MPUMEHATh HMX HpPHU pELIEHUU NpodiaeM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOU JEATEIILHOCTH,

— (opmMupoBaHue y 00y4aronuxcs ryMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LENAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpensbl;

— pa3BUTHE MOTHUBAIIUHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIHTAHHIO
Ha OCHOBE YCBOGHHS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ WISl ¥ HAPABIIEHHOCTH JAJIbHEHUINIETO0 00yUeHHUS.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX I M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJEP)KAHUE OBYYEHUA
8 KVIACC

ITepBoHayajbHbIC XHMHYECKHE IOHATHSA

IIpeamer xumuu. Poiib XMMHM B KM3HU 4YeJIOBEKa. XUMHsA B CUCTEeMe HayK. Tena u
BeniecrBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BeniectB. llomsAtme o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyia. BaJeHTHOCTb aTOMOB XUMHMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no popmynaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMs Macchl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peakLuui
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpareHus ¢ 1a0opaTOpHbIM O0OpYJIOBAHHWEM, W3Y4YEHHUE U ONUCAHHE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHnEe (Pr3nueckuX (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALlUs BOJbI) U XMMHUYECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakluil (paszjokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHuH, B3auMoJjeicTBue sxenesa c pactBopoM coiau meau (), m3ydenume cmoco6oB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKU TOBAapEHHOW COJM, HaOJIOJEHHE U ONHCaHHE
pe3yNbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpuznyeckue U XMMHUYECKHe CBOWCTBA (peaklluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOTy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTporHas MOAM(pUKAIUS
KHCIIOpO/Ia.

TemoBoil 3(dexT XuMHUYECKONW peakIUH, TEePMOXUMHUYECKHUE YpaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakUMU. TomnuBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxoxaenue BoxopoAa B IMPUPOIE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTsl u comnu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coequHeHuil. Oxcunpl. Knaccupukanuss OKcHIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCITOTHBIC, aM(OTepHBIC) U HecosieoOpa3yronue. HomeHkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nuecKkue ¥ XUMHUYECKUE
cBoicTBa KUCNHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

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

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/eNICHUE COIEpKaHMsI KHCIOpoJa B BO3/yXe, OJy4YeHue, cooupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHUS M IMPEKpaIIeHUs] TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, HMccaeaoBaHUE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOpAaX KUCIOT W IIEJIOYEH, M3yueHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCAUHEHHIN.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumMudeckux siementros JI. HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Trpymnmax
CXOHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAIUIbI, TaJOTeHbl, UHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THUIPOKCHIBL.

Ilepuonnueckuin 3akoH. llepmoanueckass cucremMa xumMuueckux dssemeHtos . U
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX snep. M3ortomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
. W. MenngeneeBa. XapakTepUCTUKa XHMHYECKOIO JJIEMEHTAa IO €ro IOJOXKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U Mepruoam.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchb
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenmn.

u3y4YeHue OoO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE THIPOKCHIA
IMHKAa C pacTBOpPaMHu KUCIOT M IIEJIOYed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzamust MeXNpeaAMETHBIX CBA3€H MpU U3y4YeHUU XUMUHU B § Kilacce OCYIIECTBISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATHH, TaK M IOHSATHA,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/IETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OOme ecTecTBEHHO-HAY4HbIC IOHATHA: HAay4HbIM (akT, TUIoTes3a, TEopus, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCHEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, H3OTOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIa, 3JEKTPUUECKUN 3apsl, BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenneneeBa. CrTpoeHHe aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB XHMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kaaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpPOSHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTbH CBOICTB BEIIECTBA OT THUIA KPUCTAIUYECKOW PEMIETKH M BUJA XMUMHYECKOM
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YUacCTBYIOUIMX B peakIUH BEUIECTB, MO TEMmIoBOMY 3(dexTy, Mo HM3MEHEHHUIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). JK30- U
HHJIOTEPMHUUYECKHE PEAKIIMU, TEPMOXHUMUYECKHE YPaBHEHHUSI.

[TonsiTue o ckopocTH XxumMudeckoi peakuuu. [loHarne o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTEepOreHHBIX peakuusx. [lonarue o
karanuze. lloHsatne o XuMHueckoM paBHOBecHU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XMMHYECKON PEAaKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid HOHHOTO OOMEeHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHMI M COJEW B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEILIECTB —
METaJUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pPEaKIUu OT BO3IACHCTBHS pPa3IMUHBIX
(bakTOpoB, UCCIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLecca AUCCOIUAIIII
KHUCJIOT, ILIENOYe M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MaTEpUaNIOB), IPOBEIECHUE
OTBITOB, WILTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAaHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OINbBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peaklu pasjIoXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTaJulbl M UX COeUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHCTBHE C MeTajulaMH, HeMeTallJIaMH,
menoyamu).  XmopoBopopoxa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJyueHHE,
npuMeHeHue. JlefcTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M YesoBeka. Baxuelime xjiopuabl
U MX HaXOXJICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MYECKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XUMHUYECKHe CBOWCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallye B OCHOBE HPOMBIIICHHOTO croco0a MoyydeHus cepHoil KucinoTbl. IIpumenenue
cepHoll Kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklis Ha cyiab(paT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHUH B MpHUpoae. XUMHMUYECKOE 3arps3HEHHE OKpYXarolel cpessl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpocTpaHeHHWe B MpuUpoje, (HU3UUEcCKue Hu
XHUMHYeCKHe cBOiCTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XHMUIECKHe
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYEeCKHe CBOICTBRa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ TMOJy4YeHHE,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnid. XMMHUYeCcKoe 3arpsi3HEHUE OKpY’KaloIIeld Cpebl COeANHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOA0EMOB). Pocdop, amIoTpoIHble MOAUPUKALNN
docthopa, ¢pusznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBA, mosrydeHue. lcmonp3oBanue QocdaTtoB B KadecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

O6mas xapakrtepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHHsS. YTIEpOJ, aJIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHUE B
npupoe, pusmdeckue u XuMUIecKkne cBoicTBa. Ajcopoums. KpyroBopoT yriiepoaa B mpupoe.
Oxcuapl yriaepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTyYeHHe U TPUMEHEeHHEe. DKOJIOTHYeCKUe MpoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAMIMHE,
MIPOMBITIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX Yriepoja
(MeTaH, 9TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kkuciora). IIpupogHsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX TNepepabOTKu
(6eH3uH), UX POJb B OBITY W MPOMBINIICHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, YIJIeBOJaX — M HMX pOJM B KU3HHM 4YelOBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCAUHEHUI.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyYeHHE U NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexacrtaBieHuss o6 okcume kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPHUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3Yy4YCHHE 00pa3IlOB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COSAMHCHHN (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEpUaOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HAKOMJICHHE C oOpasnamMu cepbl U €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepHaoB), HaOmOJeHHe Tmporecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cyinb(ar-uoH U HaONOJIeHUE IpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCITUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yA0OpEHUH,
MoJIydeHue, coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, IMPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTAIMYECKHUX PEHIETOK aamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojay4yeHue, COOMpaHue, pacro3HaBaHUE
Y W3y4Y€HHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CUJIMKATHOM MPOMBILIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTauibl M X COeUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumuueckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMUYECKUN psAJl HalpspDKeHUW MeTauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTaiyioB. OOmme cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METaJIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUMN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTawibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. Menzaeneesa, CTpO€HHE UX aTOMOB, HAaXOXAcHUE B Ipupoiac. PU3NUYECKUE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kaywmsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenne
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHoO3eMenbHBIE METAUIBI MarHuii W Kaublui: mosokeHne B Ilepuoamueckoit
cucremMe xumuueckux snemeHToB [[. M. MeHnneneeBa, CTpOEHHME MX aTOMOB, HaxOXICHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOWCTBA MarHus M Kajblus. BaxkHeilmme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux snemeHTo [ U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupoae. OPU3NUeCKrue U XUMHUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoit cucreme xumuueckux osnemeHtoB J[. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMMHUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skene3a (II) m xenesa (lll), ux cocras, cmoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumenmn.

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
M3Y4YEHUE Pe3yJbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejle3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 I10
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKM3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OKOTax H
OTpaBJICHHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYyXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
Beulects, gainee — [1/1K). Ponp xumuu B perieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii Ikcnepumenm:

U3y4YeHHE 00pa3I[0B MATEPHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MAaTEPUAITBI ).

Mesxicnpeomemmuoie ceasu

Peanu3zanus MeXMIpeIMETHBIX CBSI3€H MPU U3YYCHUH XWUMHH B 9 Kilacce OCYIIECTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK M MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTECTBCHHO-HAYYHOTO IHKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®usnka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIBI,
paIMOaKTUBHOCTb, MOJIEKYNa, DIEKTPUYECKHM 3apsl, MPOBOAHHUKH, MOIYHIPOBOJHUKH,
JUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



MVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOT'PAMMBbBI 10 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA
JIMMHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mmiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIc OOYYCHHUsI XMMHUHU B €IUHCTBE YUECOHOI M BOCITUTATEIBHOM JICATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MPaBUJIAMH U HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPa)KAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpuoOTHYECKOTr0 BOCIUTAHUSA:

IICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJICIUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpMAIUEH O MEPEOBBIX JTOCTUKCHUSAX U OTKPBITHIX
MHUPOBOH M OTCYECTBCHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpPOMCTBE
MUpa 1 00IIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEICTABICHUS O COIHUAIBHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE, KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIICIOBATEIbCKOW, TBOPUECKOW W JAPYIMX BHUAAX JEATCIBHOCTH, T'OTOBHOCTH K
pa3HOO0Opa3HO COBMECTHOM JISATEIIFHOCTH IPHY BHITIOJTHEHUH YIeOHBIX, TO3HABATEIILHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOITIOHMMAHHIO W B3aUMOIIOMOIIM B TIPOIIECCE 3TOH Y4eOHOH NeSaTeTbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBAapHUINEW C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIICJICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MOHWMAHUS  CYINHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHON Cpeoi, 0 posu
XUMUH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE HA TMOJyYeHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IIPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
WH(GOPMAIIMOHHON U YUTATEIBCKOM KyJIbTYpPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATYpPOU, MOCTYIMHBIMH TEXHUYCCKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pazoBaHUI0, IPOSKTHON U HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPABIICHHOCTH W YPOBHS O0YUYCHUS B TaTbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKHM Ha 3/0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUITHE BPEIHBIX
MPUBBIYEK (YIOTPEOJCHUST AJIKOTOJs, HAPKOTHKOB, KYyPEHHs), HEOOXOAMMOCTH COOIOACHUS
npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBAaMH B OBITY M peajbHOM
KH3HU;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpEC K MPAKTUIECKOMY M3YUYCHHUIO Mpodeccuii u Tpyaa pa3iuaHOro poJia, YBaXKCHHE K
TPyoy ¥ pe3yiabTaTaMm TPYAOBOM MAESATETbHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUsl C yYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,



OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEnTHON MPOQECCHOHAIBHON NEATeITbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATLHOU CPE/IE;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BEllleCTBaMH,
a TaK)Ke B CUTYyaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUM XUMHH, ISl PElIeHUs
3a71a4, CBA3aHHBIX C OKPY’KAOLIEH PUPOJHON CPEOH, U1l TIOBBILIEHHS YPOBHS 3KOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS INI00ATBHOTO XapakTepa SKOJOTHYECKUX MPOoOJIeM U MyTell MX pelieHus
MOCPEJICTBOM METOJOB XUMHUU, IKOJIOTHYECKOTO MBIIIICHUS, YMEHHsI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOMN MPAKTUKE.

METANPEMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIEISIOT 3HAYMMBIE 7S (OPMUPOBAHUS
MHUPOBO33pCHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHIIUI, THUIMOTEe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
peaIMeTax U IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HAyYHOW KapTHMHE MUpa, U yHHBEpCAlbHbIE YydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHO e TEeIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS WCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJIEHUST TIPU OCBOCHHHM 3HAHHI:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XApaKTEpHbIE MPU3HAKH,
YCTaHABIUBATh B3aUMOCBS3b C JIPYTUMHU MOHATUSIMH), UCTIOIH30BATh MOHATUS JIs1 OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHBIE, IeIyKTHBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHATHh B Mpollecce MO3HAHHS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yEMblE B XUMHUHU, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOM pEakuu — TPU PEIICHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C YYETOM OSTUX MOJENbHBIX TMPEJACTABICHUN BBIBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eHCTBUA:

YMEHHE HMCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA TO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHHII;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbrat, (GopMyIHpoBaTh OOOOIICHWS W BBIBOJLI IO pE3yjibTaTaM IPOBEIEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNIaHHOM pabdoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUI0B
1 HOpM IIPECTABICHHUS, TTOTyIaeMYI0 U3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJIIpHAs INTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OIICHUBATH MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO WH(OPMAILIUIO;



yMEHHE MPUMEHSATh Pa3IN4HbIe METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHbOpMaIuu U
COOTBETCTBYIOIINX JAHHBIX, HECOOXOUMBIX JIJISl BBIMIOJTHEHHS YI€OHBIX M MIO3HABATEIBHBIX 33724
onpeAeNéHHOro THIA, MPUOOpPETeHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTUM, OBJIA/ICHHE KYJIbTYpOH aKTUBHOI'O MCIIOIb30BAHUS PA3TUUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIcHUS
uHPOpPMALMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu (popmamu rpauKku U UX KOMOMHAITUSMU,

YMEHHE HCMOJIb30BaTh M AHATU3UPOBATh B Mpolecce y4uyeOHOW M MCCIEeI0BATENbCKOM
JEeSTEIIbHOCTH MH(POPMAIIMIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKAIOLIeW MPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auagora W (WiM) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOJyUYEeHHBIE PE3yJIbTAThl MO3HABATEIHHON ACSITETbHOCTH B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3YyJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepuMeHTa (J1aopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB W COrJacoBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHMSIMH, «MO3TOBBIC
HITYPMBD», KOOPJIMHALIUS COBMECTHBIX JEHCTBUM, OMpEEICHIUE KPUTEPUEB M0 OLICHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUS:

YMEHHUE CaMOCTOSITENIBHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIMPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HD(PQEeKTUBHbIE CHOCOOBI pelieHHus Y4eOHBIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMIOJTHEHUH 3aJaHUil ¢ y4E€TOM TMIOJIy4eHHS HOBBIX 3HAHMHA 00 H3y4aeMblXx OOBEKTax —
BEIIECTBaX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBICHHON 1ienu,
YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPEIjaraéMble B YCIOBUH 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPe3yJIbTAaTOB IO OCBOCHUIO O00S3aTEIBHOTO COAEpIKAHMUS,
YCTaHOBJICHHOTO JaHHOM (QenepanpbHOil paboueil mporpaMMoil, BBIAEISIOT: OCBOEHHBIE
o0ydJalomuMUCcs Hay4dHbIe 3HAHUS, YMEHHS M CHOCOOBl JAeWCTBUM, crenuduyeckue s
npeaMeTHoW oOnacTu «XHUMHA», BUIBl ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K konny obydenus B 8 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

o pacKpblBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUH: aTOM, MOJIEKYJa,
XUMHYECKHM 3JE€MEHT, MpPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/IHASI), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJEKYJSIpHAs Macca, KOJIUYECTBO
BElIeCTBa, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJii XMMHUYECKOrO AJIEMEHTa B COEIMHEHUH,
MOJIIPHBIA O00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, AJICKTPOOTPHUIATEIHLHOCTh, CTEMEHBb
OKHUCJICHUS, XUMHYECKasl peakuusi, KiaccuuKaus peaklMil: peakllud COeAUHEHHUS, PeaKIuu
pa3JOXKEHUS, PEaKIMU 3aMEIIeHUs, peaklud OOMEeHa, IK30- M SHIOTEPMHUYECKHE pPEaKIIHH,
TETIIOBOM 3 (DEKT peakiuu, sApo aToMa, SJIEKTPOHHBIN CJION aroma, aTOMHasi OpOUTalb, paanyc
aToMa, XMMHYECKasi CBS3b, MOJSPHAs W HEMOJSPHAs KOBAJICHTHAsl CBS3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PaCTBOP, MaccoBasi J10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAIlKsl) B paCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATUNH M HPUMEHATH
OTH MOHSTHS TPU OMKMCAHUH BEIIECTB U UX MPEBPAICHUI;



J UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBJIIEHUS (DOpMyIN BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUM;

J OTIpeNIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTCIICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCY COeAMHECHHWA 1O QopmynaMm, BUI XUMHYECKOH CBs3U (KOBaJICHTHAas W WOHHAs) B
HEOPraHWYECKUX COCTUHECHUSIX;

. packpbiBaTh  cMmbic  [lepmoamueckoro  3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh NOHMMAHUE MEPUOJUUYECKON 3aBUCMMOCTU CBOMCTB XMMHUYECKHX 3JIEMEHTOB
OT uX noyioxkeHuss B lleprognyeckodl cucTeme, 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

J ONHKCBHIBATh M XapaKTepu30BaTh TabmuuHyro (opmy Ileproauueckoil CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB: pa3linyarh MOHATUS «TJIaBHAas MOArpymna (A-rpynmna)» U «mnododHas
noarpynna (b-rpynmna)», manbsle u OosiblIME NEPUOABI, COOTHOCUTH O00O3HAYEHUS, KOTOPbIE
umerorcs B Tabnune «llepuoauyeckas cucreMa xumuueckux snemeHTos [[. M. MengeneeBay» c
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsn
a1pa, oOlIee YUCIIo MEKTPOHOB U PACIPeIeICHHE UX 110 JIEKTPOHHBIM CIIOSIM);

. KJIAaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTBhl, HEOPraHWYecKHUe BEUIeCTBa,
XUMHUYECKHE peakuu (110 YUCIY M COCTaBy yYacCTBYIOLIMX B PEAKIMM BELIECTB, 110 TEINIOBOMY
sdexry);

. XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE CBONCTBAa  BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXAAs ONUCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

L4 MMPOTrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KadyeCTBEHHOI'O
COCTaBa, BO3BMOKHOCTHU IIPOTCKAHUA XUMHUYICCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX,
L4 BBIUUCIIATH OTHOCHUTCIBHYHO MOJICKYJIIDHYIO W MOJEIPDHYHO MACChl BCHICCTB,

MacCCOBYIO JIOJTF0 XUMHUYECKOTO AJIEMEHTa 10 (opMyJie COSMHECHHUS, MAaCCOBYIO JIOJTIO BEIIECTBA
B PacTBOpPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIUH;

° MPUMEHSTh OCHOBHBIE OIEpAallMd MBICIUTENFHON AESITeNTbHOCTH — aHallu3 |
CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATU3AINI0, KIACCU(UKAIUIO, BBISBIEHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H — ISl U3YUYEHHUS CBOMCTB BEUIECTB M XUMHUUYECKUX PEAKIIHH, €CTeCTBEHHO-

HAyYHBIC METOJBI TO3HAHHWS — HAONIOJICHUE, W3MEPEHHE, MOJICIIUPOBAHKE, JKCICPUMEHT
(peasbHBIN 1 MBICIIEHHBIH );
o CeIOBaTh MpaBWJIaM TMOJIb30BAHUS XHMHUYECKON TMOCYIOi U J1abopaTOpHBIM

o0opys0oBaHWEM, a Takke TMpaBWiaM oOOpalleHus ¢ BEIIeCTBAMH B COOTBETCTBHUU C
WHCTPYKUUSMU TIO BBIMOJHEHUIO JaOOPAaTOPHBIX XHUMHUYECKHUX OIBITOB IO TOMYYEHUIO U
cobupaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJAa M KHCIOPOJA), TPUTOTOBJICHUIO PACTBOPOB C
ompeAenéHHON MaccoBOM JoJeil pacTBOPEHHOTO BEUIECTBa, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE KCIICPUMEHTHI 110 PACIO3HABAHWIO PACTBOPOB IIEIOYEH M KHUCIOT C ITOMOIIBIO
WHAUKATOPOB (Jakmyc, heHondTanernH, METUIOPAHK U IPYTHUE).

K konny obydeHus B 9 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

o pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TOHATUN: XUMHYECKUH DIEMEHT,
aTOM, MOJIEKYJIa, WOH, KaTHOH, aHHOH, IPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH,
SJICKTPOOTPULATCIIbHOCTb, CTCIICHb OKHCIICHHA, XUMHUUCCKasA pCakKOusd, XUMHNYCCKas CBA3b,
TEIIOBOM 3P EKT peakiiu, MOJib, MOJIPHBIH 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI,
AIIEKTPOJIUTHYECKAS AMCCOIUAINS, PEAKIMH HWOHHOTO OOMEHa, KaTaau3aTop, XHUMHYECKOe
paBHOBecHue, oOpaTHMMble M HEOOpaTUMBbIE peaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pCaknuu, OKUCIUTCIIb, BOCCTAHOBUTCIIb, OKHCJICHUC U BOCCTAHOBJICHUC, aJIJIOTPOIIHA,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKas), KpUCTalInyecKas
pemérka, KOppO3usi METAIOB, CIUIaBBl, CKOPOCTh XUMHYECKOW pEaKIMH, MpeaeabHO
nonyctumas konueHTpanus [1JIK Bemectna;



L4 HUIUTIOCTPUPOBATH B3aMMOCBA3bL OCHOBHBIX XWMHUUYCCKHX MOHATHU U MNPUMCHATH
9TH MOHATUSA IPHU OMMMCAHWU BCIICCTB U UX npeBpameHMﬁ;

J UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIHMKY Ui COCTaBJICHHS (DOPMyJ BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIIN;
J ONpeAeNATh BAJICHTHOCTb W CTENEHb OKHUCICHHUS XHUMHUYECKHUX DJIEMEHTOB B

COCIMHEHUAX Pa3JIMYHOrO COCTaBa, IPUHAIIEKHOCTb BELIECTB K OIPEAEIEHHOMY Kiaccy
coequHEeHUH no GopMmyrnaM, BUJI XMMHUYECKON CBS3M (KOBaJCHTHAs, NOHHAsI, MeTa/lInyeckas) B
HEOPraHMYECKUX COEAMHEHMSX, 3apsij HOHAa MO XUMHUYECKOW Qopmyle, XapakTep cpenbl B
BOJHBIX pAacTBOpaXx HEOPraHWYECKUX COEAMHEHUN, TUN  KPUCTAJUIMUECKON  PeléTKu
KOHKPETHOI'O BELIECTBA;

. packpsiBaTh cmbica  [lepuonmueckoro 3akona J[. WM. MenxgeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBAaTh W XapaKTepu3oBaTh TaOMuMuHy0 (opmy
[Tepuoanueckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHas MOArpymnmna
(A-rpynmna)» u «nobounas noarpymnmna (b-rpynma)», maneie 1 60JbIINE MEPUOJIBI, COOTHOCUTD
0003Ha4YeHUsI, KOTOPbIE UMEIOTCSI B IEPUONYECKON TabIuUIIE, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsf siapa, oOliee Yuciao JIEKTPOHOB U
pacrpesielieHle uX IO JIEKTPOHHBIM CJI0sIM), OOBACHITH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 2JIEMEHTOB M MX COCAMHEHHI B Mpelenax MallbIX NEPUOAOB U TJIaBHBIX MOATPYII C
y4€TOM CTPOEHHUS UX aTOMOB;

J KJacCH(UIUPOBaTh ~XUMHUYECKHE DJIEMEHTHI, HEOPraHWYEeCKHe BEUIEeCTBa,
XUMHUYECKHE PeaKkuu (110 YUCIY M COCTaBYy yYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEILNIOBOMY
3 PeKTy, 0 H3MEHEHHUIO CTENIEHEeH OKUCIICHHSI XUMUYECKHIX 3JIEMEHTOB);

. XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME U CHeUPUUECKHEe XUMUYECKHE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/1asi ONMMCAHUE NTPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIH;

J COCTaBJISITh YPABHEHMSI JIEKTPOJIUTUYECKON NHUCCOLMALNU KHUCIOT, HIeoued U
CoJIel, TIOJHBIE U COKpAIEHHBIE YPABHEHUS pEakUuil HOHHOTO OOMEHa, ypaBHEHHs peakIHid,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHMUECKOM CBA3M MEXKJIy BELIECTBAMHM pPAa3JIMYHBIX
KJIACCOB;

. pacKkpbIBaTh CYILHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITHX peakIuii;

. [IPOTHO3UPOBATb CBOMCTBA BEUIECTB B 3aBUCUMOCTM OT MX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX MPEBPALICHUI B Pa3JIUYHBIX YCIOBUSAX;

. BBIYHUCIIATH OTHOCHUTEIIBHYIO MOJIEKYJIIDHYIO M MOJISIDHYIO MAacChl BEILECTB,

MAacCCOBYIO JOJI0 XUMUYECKOTO AJIEMEHTa 1Mo opMyJie COSAMHEHUS, MAaCCOBYIO JIOJIO BEIECTBA
B PacTBOpPE, MPOBOJAUTH PACUETHI 110 YPABHEHHIO XUMUYICCKOW PEAKITUH;

J coOrofaTh TpaBHWA TOJB30BAHUS XUMHUYECKOW ITOCYJIOM U J1a0OpaTOPHBIM
o0opysoBaHUEM, a TaKXKe TpaBuia 0OpaIleHNs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKITUSIMU
10 BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHMHUYECKHAX OIBITOB IO TMOJYYCHHIO H COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

o MPOBOANTH pEAKIUH, TOJITBEPKIAIONINEe KadeCTBEHHBIH COCTaB pa3IMYHbIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM IyTEM XJIOPUA-, OPOMHUI-, MOAMI-, KapOoHat-, docdar-,
CUWJIMKAT-, CyJb(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHS U HWOHBI HM3yYEHHBIX METaJlIOB,
NPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKHX BEIECTB;

o NPUMEHATh OCHOBHBIC OMNEpPAIMM MBICIUTEIBHOW NEATEIFHOCTH — aHalu3 u
CUHTE3, CpaBHEHHE, O00O0OIEeHUE, CHCTEMAaTU3allMI0, BBISIBICHUE MPUIMHHO-CIECICTBEHHBIX
CBSI3eH — IS M3yUYEHHsI CBOWCTB BEIIECTB M XMMHUYECKHX PEaKIWH, €CTECTBCHHO-HAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOJCHHE, U3MEPEHHE, MOJCIUPOBAHKE, IKCIEPUMEHT (pEeallbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoanuecTBo yacoB

Ne HaunmeHoBaHue pa3iesioB U TeM K I DJIeKTpOHHBIE (M (ppoBbIE)
n/n NPOrpaMMsl Bcero OHTPOTBHBIE PAKTHYCCKHE o0pa3oBaTeJIbHbIE pecypChl
padoThI padoThI
Paznen 1. [lepBoHayajibHbIe XUMHYECKHE TOHSITHS
PR —— 5 2 ubmiorexa LIOK
' p https://m.edso0.ru/7f41837c
JeSITENIbHOCTU YeJIOBEKa
bubmuoreka LIOK
1.2 BemecTBa 1 XuMHUYeCcKHe peaKIiu 15 1
= peakt https://m.eds00.ru/7f41837c
HWroro mo paznemy 20

Pa3znen 2. BaxkHeiilnue npeacTaBuTe/Id HEOPraHM4YecKMX BelllecTB

Bu6nmoreka IJOK

2.1 Bosznyx. Kucnopoa. [Tonsatue 06 okcuaax 6 https://m.edso.ru/7f41837¢
Bu6nmoreka IJOK

2.2 Bogopon.llonsTie o KuCIoTax u comsx 8 1 https://m.edso.ru/7f41837¢
23 Bopa. Pacteopsl. [Tonsrue 00 5 1 1 bubnuoreka [IOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJTaCCHl HEOPTAaHMIECKUX 11 1 1 Bubnuoreka [IOK

COEIMHEHUN

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

HUroro no pazneny

Paznen 3. [lepuoguuecknii 3axon u Ilepuoanueckasi cucreMa xumuueckux 3aeMeHToB . U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAS CBS3b.

30

OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE PC€aKIun

ITepuoanueckuii 3aK0H U
[Tepuonnueckas cucteMa XUMHUYECKUX

bubmmoreka IIOK

31 anementoB [I. . Menneneea. CtpoeHue https://m.edsoo.ru/7f41837c
aToma
3.2 Xumudeckas cBs3b. OKUCIUTEIBHO- 8 1 Bu6nmoreka IJOK
BOCCTAHOBHUTEJIBHBIE PEAKITHH https://m.edsoo.ru/7f41837¢c
bubmuoreka IIOK
Hroro no pasnexy 15 https://m.edS(I)lo.ru/7f41837c
PesepBHOE Bpems 3 EHGH_HOTeKa [1OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I10 68 4 5

[TPOT'PAMME
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9 KVIACC

KoanuecTBo yacoB

N HauMeHnoBaHue pa3aeioB d TeM MPOrpPaMMbI Konrpoabusie IIpakruyeckue UIEKTPOHHbIC (I PPOBLIE)
n/m Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. BenecTBo 1 XUMHUYecCKHE PeaKIMU
1.1 [llosTopenne u yr1yonenue suammii OCHOBHLIX 5 1 Bu6morexa LIOK https://m.edsoo.ru/7f41a636
paszmernoB Kypca 8 Kiacca
1.2  OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEaKIUi 4 bubaunoreka L{OK https://m.edsoo.ru/7f41a636
1,3  DUCKTPOIMTHICCKAT CCOIHMALNA. XHMUICCKUE 8 1 1 Bu6miorexa LIOK https:/m.edsoo.ru/7f41a636
pEaKIuK B pacTBOpax
Hroro mo paznemy 17
Pa3nen 2. Hemeranibl 4 UX coeIMHEHUSI
2.1 Sﬁui_‘:piﬂﬁf?;%ﬁi?HMH%CKHX ICMCHTOR 4 1 Bu6nuoreka ITOK https://m.edso00.ru/7f41a636
2.2 Obmas xap AKTCPHCTHIA XHMIHECKHX 3JICMEHTOB 6 bubmuoreka ITOK https://m.edsoo.ru/7f41a636
VIA-rpynmel. Cepa u e€ coeiuHEHHS
2.3 Siﬁfyzii ?KZZF()E?gIOKCaq))i)I/II)MI/I;ILI/IIf(C(I:(I)/I:L[:I’/IJ:Ieel\I/-[I;}:{TOB 7 1 Bu6nuorexa LTOK https://m.edsoo.ru/7f41a636
2.4 Io\ff?’;;ﬁﬁ:?;ﬁgg;g;aﬂ"fp“g:;;‘;";;if:;;gzHm 8 1 2 Bu6miorexa LJOK https:/m.eds00.ru/7f41a636
Hroro no pazzaeny 25
Pa3znen 3. MeTaajibl U MX COeTMHEHUSI
3.1  OO0uue cBoiicTBa METAIUIOB 4 Bu6nuoreka ITOK https://m.edso00.ru/7f41a636
3.2 | Baxueiilne MeTaJUIBI U UX COEIUHEHUSA 16 1 2 Bu6muoreka ITOK https://m.edso0.ru/7f41a636
Hroro no pazzaeny 20
Paznen 4. Xumus u okpyxaionias cpeaa
4.1 BemecTBa 1 MaTepuabl B )KU3HU YeIOBEeKa 3 bubmuotreka ITOK https://m.edso00.ru/7f41a636
Hroro no pasaeny 3
Pe3epBHOE BpeMs 3 BH6H_HOTeKa HOK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7



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

ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Tema ypoka KOII[(TO'H“%CTBO qachOB Jara DyIeKTPOHHbBIE M (POBHIE
n/n Bcero POILHbIE PAKTHHCCKHE | yavyennsi  06pa3oBaTesbHBIC pecypchbl
padoThI padoThI
1 IIpenmet xumuu. Posib XUMUM B KU3HU YEJIOBEKA. 1 bubmuoreka IIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 IloHsTHE 0 METOJAX MTO3HAHUS B XUMUHU 1 bubsmorexa LHOK
https://m.edsoo.ru/ff0d227e
3 naGoparopmt s mpvewis oGpamenin ¢ Gopatopm | 1 ) Bufimorexa LIOK
https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yuctsle BeniectBa u cMecu. CriocoObl pa3eneHust 1 Bubmmorexa [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [Mpaktuueckas pabora Ne 2 «Paznenenue cMmeceii (Ha 1 1 Bubmuoreka [JOK
pUMEPE OYUCTKU TIOBAPEHHOM COIM)» https://m.edsoo.ru/ff0d28c8
6 CrapToBasi AmarHocTUIeckas padora 1 1
bubnuoreka [IOK
7 ATOMBI i MOTICKY b . Ptipsim edsoDnt0d226¢
8 XVUMUYECKHE ITeMEHThI. 3HaKH (CMBOJIBI) 1 Bubmmoreka [JOK
XAUMWYECKHUX AIIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 IIpocTsie U cnoXHBIE BemecTBa. ATOMHO- 1 Bubmmorexa [JOK
MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2aéc
o | e oot s, Xocrss | B 10K
S TeMOHTOR https://m.edsoo.ru/ff0d2eae
11 | BaJleHTHOCTh aTOMOB XMMHUYECKHX 3JIECMCHTOB 1 bubimorexa LHOK
https://m.edsoo.ru/00ad9ch2
12 | BaJleHTHOCTb aTOMOB XMMHUYECKHX 3JICMCHTOB 1 bubimorexa HOK
https://m.edsoo.ru/00adaab9
13 OtHOocuTeNnbHAs aTOMHas Macca. OTHOCHUTETbHAS 1 bubnuoreka [IOK
MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d2d50
14 OtHocuTenbHast aToMHasi Macca. OTHOCUTEIbHAS 1 bubnmnorexa [JOK
MOJIEKYJIsIpHast Macca https://m.edsoo.ru/ff0d323c
15 MaccoBas g0 XUMHYECKOT0 DJIEMEHTA B 1 Bu6nuoreka IJOK
COCIMHEHHH https://m.edsoo.ru/ff0d350c
16 = KommuectBo BemecTBa. Monbs. MonspHas macca 1 bubsmorexa LHOK

https://m.edsoo.ru/ff0d5230
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dusnyeckre 1 XUMHUYECKHE IBJIEHUS. XUMHUUECKAs

bubmuoreka IIOK

17 peaxms https://m.edsoo.ru/ff0d37fa
18 IIpu3Haky U ycaoBUs IPOTEKAHUS XUMUYECKUX bubmmoreka [JOK
peaxIuii https://m.edsoo.ru/ff0d3al6
19 3akoH coxpaHeHHs MacchHl BemecTB. M. B. JlomoHOCOB bubmmoreka [JOK
— YYEHBII-DHIMKIIONETUCT. XMMUYECKHE YPaBHCHUSI https://m.edsoo.ru/ff0d3b88
20 | Xumuueckue ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0d40c4
21 Knaccudukanust XuMuieckux peakuuil (coeinHeHus, Bubmuorexa LJOK
pasIoKeHNsI, 3aMEIEHMs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
22 BrruncieHus KoaudyecTBa, MacChl BEIIECTBA 10 bubmuoreka LIOK
YpaBHEHMAM XUMHUYECKHUX PEaKIIHil https://m.edsoo.ru/ff0d5708
23 KonTponbras padora mo Teme «Bermectsa u bubmmorexa [IOK
XMMHAYECKHE PEAKIIVI https://m.edsoo.ru/ff0d4290
24 IlepBBIE MOMBITKYU KIACCUPUKAITIN XUMHUIECKAX bubmmorexa [IOK
31eMeHTOB. [TOHATHE O TPyIIax CXOHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
o5 Ilepuoanueckuii 3akon u Ilepuonndeckas cucrtema Bubmuorexa [OK
xuMudeckux sementoB JI. . Menaeneea https://m.edsoo.ru/00ada52c
26 | Ilepuonsl, rpynmbl, TOATPYIIIHI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
27 | Crpoenue atoMoB. COCTaB aTOMHBIX siziep. M30Tombl Eggg%?;é;igﬁ{f/wa da34?
8 CrpoeHue 3JeKTPOHHBIX 000JI09eK aTOMOB 3JIEMEHTOB Bbubnuorexa LIOK
IMepuoanueckoit cucremsl 1. 1. Menneneesa https://m.edsoo.ru/00ada6bc
B e b AT B 10K
https://m.edsoo.ru/00ada824
Meneneesa
o | e o suoes o o B 10K
v ’ https://m.edsoo.ru/00ada96e
TMIearorT ¥ rpa)JIaHuH
31 DIEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX bubnmnorexa [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
32 KoBanentHas nonsipHas U HeNoJIApHAsl XUMHUUYECKast Bbubmuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
33 HMonHnast xumu4deckas CBsi3b. MeTajuim4ecKas CBs3b. bubmuoreka LIOK
BoopoHas cBsi3b https://m.edsoo.ru/00adac34
34 | CrereHb OKHCICHUS bubimorexa LHOK

https://m.edsoo.ru/00adae28



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28

bubmuoreka IIOK

35 | Crenens okucneHus. OKHCIUTETN U BOCCTAHOBUTEITH hitps://m.eds00.ru/00adb076
36 | OKHCIUTENHLHO-BOCCTAHOBHUTEIBHBIC PEAKITUU BH6JI_HOTeKa LIOK
https://m.eds00.ru/00adb076
37 Kontponbnas padora o teme «CTpoeHHe aToma. bubmmoreka [JOK
Xumudeckast CBA3bY https://m.edso0.ru/00adb486
38 Bosnyx — cmech rasos. Coctas Bozayxa. Kucnopon Bubmuorexa LJOK
— 3JIEMEHT | 1pocToe BelecTBo. O30H https://m.edsoo.ru/ff0d448e
39 ®dusnveckre 1 XUMUIECKHE CBOMCTBA KUCIOPOa Bubmuorexa LJOK
(peaxmm okucienus, ropenue). Ilousrre 06 okcugax https://m.edsoo.ru/ff0d4614
40 CriocoObI oTy4eHus KUCIopoaa B 1abopaTopuu 1 Bubmuorexa [OK
IPOMEIIIIEHHOCTH. IIprMeHeHNe KUCIopoaa https://m.edsoo.ru/ff0d497a
11 | oo e s sonee .,
SHI0TEPMHUECKHX peakIuAX https://m.edsoo.ru/ff0d4790
42 TorumBo (HedTh, yrois u MeTaH). 3arpsi3HeHHE Bubmuoreka [JOK
BO3/yXa, CIIOCOOBI €r0 Mpe0TBPaIlCHHs https://m.edsoo.ru/ff0d4c4a
[TpakTrueckas padora Ne 3 o teme «[lomyuenue u bubmuoreka LIOK
43 coOMpaHue KUCIOPO/1a, H3YUYCHHUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4ae2
44 Boaopoa — 31eMEHT U IPOCTOE BELIECTBO. Bubmmoreka [JOK
HaxoxieHne B ipupojie https://m.edsoo.ru/ff0d4dd0
45 ®du3nyueckue U XMMUYECKUE CBOMCTBA BOJOPOAA. Bu6nuoreka IJOK
[TpumeHeHne BOIOpOIa https://m.edsoo.ru/ff0d4dd0
46  CnocoObl MOJIy4eHUs BOJIOPO/Ia B JIa0OpaTOPHH BHGJI,HOTeKa HOK
https://m.edsoo0.ru/ff0d4ddo
47 [Mpaktudeckas padora Ne 4 o teme «Ilomydenue u Bubmmorexa [JOK
cobupanHve BOJOPOa, M3yUEHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4f42
48 | Monspublil 00BEM ra30B. 3akoH ABOTaapo Eﬁ;@:ﬁiﬁ.}rﬁ/ffo d542¢
49 Borurcnenus 00béMa, KOJIMUECTBA BEIIECTBA ra3a o bubnuoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA WIH O0BEMY https://m.edsoo.ru/ff0d55a0
50 Brraunciiennst 00EMOB ra3oB 10 YPaBHEHHUIO PEaKIUN Bbubmuorexa LIOK
Ha OCHOBE 3aKOHA 00BhEMHBIX OTHOIIIEHUH ra30B https://m.edsoo.ru/ff0d5708
51 ®wusnyeckue U XUMUYECKUE CBOHCTBA BOJBI bubsmorexa LHOK
https://m.edsoo.ru/ff0d587a
52 | CocraB ocHoBanwii. [loHsATHE 00 HHAMKATOPAX ]f?tl/tlgg:l;ll?rf.eg:;(])_})(.)rllf/ffo d59e2
53  Boja kak pactBopuTenb. HacklllieHHbIE 1 bubmmoreka [JOK
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HEHACHIIIICHHBIE pacTBOPHL. MaccoBast T0JIsI BEIIeCTBa
B pacTBOpE

IIpaktmueckas padota Ne 5 mo teme «IIpuroToBnenue

https://m.edsoo.ru/ff0d5b40

54 | pacTBOpOB C OIpeenéHHON MacCOBOM JI0JIeH 1 EH6H,HOT6Ka LIOK
PACTBOPEHHOTO BOIIIECTBAY https://m.edsoo.ru/ff0d5eba
55 Kontponbnas pabota no teme «Kucnopon. Bomopon. 1 Bubnuorexa LOK
Boma» https://m.edso0.ru/ff0d6342
56 | Okcumsl: coctaB, KiaccuuKaiys, HOMEHKIATypa 1 EH6H,HOT6Ka HOK
https://m.edsoo.ru/ff0d664e
bubnuorexa [IOK
57  TloHsaTHe 0 KUCIIOTax U COJISIX 1 https://m.edsgj.ru/fdeSOdZ
58 TlonyuyeHue u XUMHYECKHE CBOMCTBA KUCIOTHBIX, 1 bubnmorexa [IOK
OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
59 XUMHYECKHE CBONCTBA KMCIOTHBIX, OCHOBHBIX K 1 Bu6nuoreka IJOK
amM(OTepHBIX OKCHJIOB https://m.edsoo.ru/ff0d61c6
60 | OcHoBaHUs: cOCTaB, Kilaccu(UKanys, HOMEHKIATypa 1 EH6H,HOTeKa LIOK
https://m.edsoo.ru/ff0d67ca
61 | [lomyueHmne u XUMHYECKHE CBOICTBA OCHOBAaHUI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
62 | Kuciorsl: coctas, kiaccuukanus, HOMEHKIaTypa 1 Egg;%ﬁ?;i;g?{f/ﬁo dfee?
63 | IlomyueHne M XMMHUYECKHE CBOMCTBA KUCIOT 1 bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
64 | HTOroBbIif KOHTPOJBHBIN TECT 1 Eggg:l;llorg.egjalsgo(.)rllf/%a d9%1a
65 | Conu (cpenHue): HOMEHKIIATypa, CIOCOOB! OTY4EHHS 1 E:tlgi%:?;igo?r{f/%a 49474
66 | Conu (cpenHue): XUMHUYECKHE CBOMCTBA 1 E:tlgi%:?;igo?r{f/%a d9ch?2
67 gg;{ﬁ)iﬁiﬁiiﬂiiiﬁiﬁai rll)s I;Ieelxl/[{? iOCHOBHHe 1 bubmorexa IOK
KJIACChl HEOPTaHUYECKUX COCAMHEHHI https://m.edso0.ru/00ad3b7c
68 I'enernyeckas cBsI3b MEXIY KiaccaMu 1 Bbubmuorexa LIOK
HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KVIACC

KoauuecTBo yacoB

Ne Tema vpoKa Jara DyeKTpoHHbBIEe HU(POBHIE
n/m M Bcero Konrpoarnrre Tpaktieckne u3ydyeHuss  oOpa3oBaTebHbIE PeCyPChI
padoTsI padoThl
ITepunonnueckuii 3axoH. Ilepuonnueckas cucrema
1 XUMHUYeCcKUX 35emMeHToB JI. 1. Menaeneena. 1 bubmmoreka [JOK
3aKOHOMEPHOCTH B H3MEHEHHNH CBOMCTB XUMHUECKUX https://m.edsoo.ru/00adb59e
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB
2 Knaccudukamms 1 HOMEHKIIATypa HEOPTraHHIECKUX 1 bubmoreka [[OK
BEIIECTB https://m.edsoo.ru/00adb7e2
3 Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKUX 1 Bbubanoreka [IOK
BEIECTB https://m.edsoo.ru/00adb6h6
4 Bunpel xumMuueckoi cBSI3M U THUIBI KPUCTANINYECKUX 1 Bu6mmoreka [IOK
peniéTok https://m.edsoo.ru/00adbac6
5 Buabl XMMHUUECKOW CBSI3U U THIIB KPUCTAININYECKUX 1 bubnmoreka IJOK
PELIETOK https://m.edsoo0.ru/00ae0d0a
6 BxonHas koHTpoJbHas paboTa 1 1
7 Knaccudukaius XuMHUIeCKUX peakiuil mo 1 Bbubanoreka [JOK
pa3IHYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsTHE O CKOpOCTH XUMUYECKOU peakuuu. [lonsTHE bubanoreka [HOK
8 1 .
0 TOMOTEHHBIX U T'€TEPOTeHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
g | Do oo oo Sorops, | B 10K
H p beard https://m.edsoo.ru/00adc28c
MOJIOXKEHUE XUMHUYECKOT'O PABHOBECHSI
10  OKHCIUTEITbHO-BOCCTAHOBUTEIHHBIC PEAKIIUN 1 bubmorexa HOK
peakdl https://m.edsoo.ru/00adcade
11  OxucnIuTENBHO-BOCCTAHOBHUTENIBHBIE PEAKIIMU 1 bubmmorexa LIOK
beartt https://m.edso0.ru/00ae4270
12 Teopus anexTpomuTHIecKon nqucconuanvn. CHIbHBIE 1 bu6nmoreka IJOK
Y CJ1a0bIe JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
N bubnmnoreka [HOK
13 Momnbie ypasHenus peaxiyuii ! https://m.edsoo.ru/00add448
14 | MloHHbIe ypaBHEHUS peakuuii 1 bubmmorexa [IOK

https://m.edsoo.ru/00adb33c
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XHUMHUYECKHE CBOIICTBA OCHOBAHUIl B CBETE

bubmmoreka [JOK

15 | mpencraBieHuil 00 NEKTPOTUTUIECKOM hitps://m.eds00.ru/00ad9ch2
IUCCOLUALNN
T Bubmorexa LIOK
pel P https://m.edsoo.ru/00add5d8
JMCCOLUAIAN
17 XuUMHYecKHe CBOMCTBA COJIEH B CBETE MPEICTaBICHUN Bubmmoreka LIOK
00 3JEKTPOTIUTHUSCKOM AUCCOITHAIINN https://m.edsoo.ru/00add8b2
18  Ilonsarue o ruaponu3e couei bubmmorexa LIOK
AP https://m.eds00.ru/00add9d4
19 I'unponus coneit. O600LICHNE U CHCTEMAaTH3AIHS Bu6mmoreka [IOK
3HAHMI https://m.edsoo.ru/00addd12
20 [IpakTuuaeckas padora Ne 1. «Pemenue bubmmnoreka [HOK
9KCIEPHUMEHTAIBHEBIX 331aW» https://m.edsoo.ru/00addbfa
KonTponbHas pabora o teme « INMeKTPOTUTHIECKAS bubmmnoreka [HOK
21 .
naucconuaryss. XUMHYECKHE PEaKIii B PACTBOPAx» https://m.edsoo.ru/00addecO
29 OO0mas XapakTepUCTHKA TAIOT€HOB. XUMHUYIECKIE bubmmnoreka [HOK
CBOIiCTBa Ha MpUMepe XJopa https://m.edsoo.ru/00addfe2
23 XmopoBogopos. CostHast KHCIIOTa, XUMUYECKHE bubnuotexa [IOK
CBOICTBa, TIOJTyYeHHUE, IPUMEHEHHE https://m.edsoo.ru/00ade104
[IpaxTuueckas padora Ne 2 o teme «Ilomyuenue bubanoreka [HOK
24 ., o )
COJISHOM KHCJIOTBI, M3yYCHHE €€ CBONCTBY https://m.edsoo.ru/00ade348
o5 Brruucnenus o ypaBHEHHUSIM XUMAYECKHUX PEAKLUi, bubanoreka [HOK
€CJIM OJIMH M3 PEarcHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
butmoreka [IOK
26  OOmas xapakrepucTuka 3yeMeHToB VIA-rpynmst https://m.edsoo.ru/00ade64a
yy | Ao s s, Hovorian B 10K
pH A PHPOZE. https://m.edsoo.ru/00ade64a
CBOWCTBA CEPHI
8 CepoBoiopo/, cTpoeHue, GU3NISCKUE U XMMUYSCKUE bubmuoreka [IOK
cBoiicTBa https://m.edsoo.ru/00ade802
Oxcunel cepbl. CepHast KHCIIOTa, PU3NUECKHIE U bu6mmotexa [IOK
29 N .
XUMHYECKHE CBOWCTBA, MPUMECHEHUE https://m.edsoo.ru/00adea28
30 | XuMuueckue peakiyy, JeKallue B OCHOBE bubimoreka [IOK
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MTPOMBIIIJICHHOTO CITOCO0a MOJTyYCHUS] CEPHOM
KHCIIOTBL. XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIICH
Cpe/lbl COSTUHEHUSIMH CEPBI

https://m.edsoo.ru/00adec8a

31 Brluncnenue MaccoBoi 10IM BBIXOJ1a IPOAYKTA bubamoreka [HOK
peaximn https://m.edsoo.ru/00adec8a
gy | SO Ao s VA Buaonss LOK
> pacnpoctpa PHPOZE, https://m.edsoo.ru/00adeea6
XHMHUYECKHe CBOICTBA
33 AmMMEaK, ero gpusnyeckue 1 XUMHUIECKUE CBOMCTBA, Bubmmoreka LIOK
MOJyYeHHE U TIPUMEHEHHE https://m.edsoo.ru/00adf004
34 [paktuueckas padora Ne 3 o reme «Iloxyuenue Bu6mmoreka [IOK
aMMHaKa, M3yYeHHE €ro CBONCTBY https://m.edsoo0.ru/00adf180
35 A3oTHas KUCIOTa, e€ PU3NIecKne U XUMUIECKHe bubmmnoreka [HOK
CBOHCTBa https://m.edsoo.ru/00adf306
Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAIBHBIX yI0OpeHUH. X1UMHU4YecKoe Bu6mmoreka [IOK
36 9 .
3arpsi3HEHHE OKPYIKAIOIICH CPeibl COCTMHEHUSIMH https://m.edsoo.ru/00adf518
azora
37 dochop. Oxcua pochopa (V) u hochopHas kuciora, Bubaunoreka [IOK
(bu3MYeCKHe U XUMHUYECKHE CBOMCTBA, MOJyIEeHHE https://m.edsoo.ru/00adf68a
3 yratpenmi, Surpronenme nppoton cpern Bu6miotera LIOK
YROOD - arp pHpon pelt https://m.edsoo.ru/00adfc20
dbocharamu
39 Yriepoa, pacpocTpaHeHue B IPUPOJIC, PUINUESCKUC bubnuotexa [IOK
Y XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
OKCE/II[I)I yriaepoja, ux GU3NUECKUe U XUMHUECKHE Bubnmorexa [IOK
40 | cBoiicTBa. JKOJIIOTHYECKUE POOIEMBI, CBSI3aHHBIE C )
https://m.edsoo.ru/00adfebe
okcuioM yriaepoaa (1V)
41 | YrompHas KUCIOTA U €€ CONn bubmorexa [IOK
https://m.eds00.ru/00ae006¢c
42 yirexnenors v, Koveorsemian peakii Bubmiorexa LIOK
M .o peaxtt https://m.edso00.ru/00ae027¢e
KapOOHAT-HOH
43 [lepBoHavyanpHBIE TOHATHS 00 OPraHUIECKUX bu6mmotexa [IOK

BCHICCTBAX KaK O COCAMHCHMAX YIJICpOoaa

https://m.edso0.ru/00ae054¢
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butmuoreka [IOK

44 Kpewmmii 1 ero coeqmnenns https://m.edsoo.ru/00ae080a
15 | onmepmmertemrion sutie 10 teme (BxcmIe Bumorera LIOK
p A https://m.eds00.ru/00ae0bf2
HEMETAJUIBI K X COEIHUHEHUS
46 KonTtponbsHas pabota o teme «Baxueitmme bubmoreka [{OK
HEMETAJUIBL U UX COEIUHEHUSI https://m.edsoo.ru/00ae0el8
OO6mrast XapaKkTepPUCTHKA XUMHUISCKHIX JIEMEHTOB —
MeTaJIoB. MeTamnyeckas CBAI3b U MeTaJlTInYeCcKast butmuoreka [IOK
47 .. N .
KpHCTa/UTHuecKas pemérka. Gusndeckue cBoiicTBa https://m.edsoo.ru/00ae103e
METAJI0B
48 XuMH4YeCKUe CBOMCTBA METAJIIOB. bubnmoreka IJOK
DJIEKTPOXMMHUYECKUH P HAIPSDKEHUI METAIIIOB https://m.edso0.ru/00ae1156
19 | Brrtmones 10 ypocmerinant nmamtocsant pessnati BuGmorexa LIOK
yP PCAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH M3 PEarcHTOB COACPIKHUT IPUMECH
50 | IlousiTHE O KOPPO3UH METAIIOB buGnuorexa IIOK
PP https://m.edso0.ru/00ael1278
bubmmoreka [IOK
51 Hlenoumsic MeTanb! https://m.edsoo.ru/00ae14b2
52 | Oxcuasl ¥ TUAPOKCHIBI HATPHUSA U KaJIAS Bubmiorexa HOK
A 7P A p https://m.edsoo.ru/00ae14b2
53  lllenouHo3eMeNbHBIC METAUIBI — KaJIbIMKA U MarHui bubamorexa LOK
1 https://m.edsoo.ru/00ael5e8
54 | BakHeiiline coeqUHEHUS KaabLHs bubmorexa LHOK
A 1 https://m.edsoo.ru/00ael15e8
55 Baxueiime coenuaenns kaiabius. O0001eHue u
cucTeMaTH3aIysI 3HaHUN
56 | JKEcTKoCTbh BOMBI U CIIOCOOBI €€ YCTPaHEHUS bubimorexa LIOK
A yerp https://m.edso00.ru/00ae1886
[Ipaktnueckas padora Ne 6 o Teme "KéctkocTh Bub6imoreka [IOK
57 .. " .
BOJIbI M METOJIbI €€ yCTpaHEeHHUS https://m.edsoo.ru/00aelae8
58 AuroMHHMI bubnmnoreka [HOK

https://m.edsoo.ru/00aelc64
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butmuoreka [IOK

59  AmdoTepHbie CBOICTBAa OKCHIA U THAPOKCHIA 1 https://m.eds00.ru/00aelc64

bubmunoreka [JOK

60 | Heneso ! https://m.edS(I)lo.rUIOanld86

61 Oxcuppl, ruapokcuabl u conu xenesa (1) u xxenesza 1 bubmunoreka [JOK
(D) https://m.edso0.ru/00ae35e6

62 OO6oOIeHNe U cuCTeMaTH3allus 3HAHU I 1

63 | ToroBelii KOHTPOJILHBIN TECT 1

64 iiii;ii:ﬁ:;ifﬁiiﬁaz 111)(()3 T:;I: iBa)KHef/'ImI/Ie 1 bubmorexa [IOK
METAITBI H HX COCIMHCHHSD https://m.edsoo.ru/00ae3de8
Brruucnenus o ypaBHEHHSIM XUMAYECKHUX PEAKLUM,

G5 | CCM OJIIH H3 PEArcHTOB JaH B M30BITKE HITH 1 bubmmnoreka [HOK
COJIEPXKHT MPUMECH. BbIUKCIIEH S MacCOBOM JTOJH https://m.edso0.ru/00ae1750
BBIXO/Ia MPOAYKTA PEaKIUU

66 OO0oOIeHre U cuCTeMaTH3alus 3HaHUH 1

67 BemectBa 1 MaTepuabl B IOBCEIHEBHOU KU3HU 1 bubamnoreka [HOK
4esIoBeKa https://m.eds00.ru/00ae3f50

68 XuMHdeckoe 3arpA3HeHHe OKpyKarolei cpenpl. Posb 1 bu6imoreka [IOK
XMMHH B PEUICHUH 3KOJIOTHYECKUX TPOOIeM https://m.edsoo.ru/00ae4270
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NPOUHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
* Xumust: 8-if kiacc: 0a30BbIi ypoBeHb: yUeOHUK; S-€ u3ganue, nepepaborantoe, 8 kiacc/
INa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxuronepHoe o61ecTBo «M3marenbeTBo
«ITpocBemenue»
* Xumus, 9 knace/ Epemun B.B., Ky3pmenko H.E., [lpo3noB A.A. u ap.; moj peaakmuei
Jlynuna B.B. OO0uiecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «[IPODAY; AKiIMoHepHOE
obmiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Meroaundeckoe mocodue K yueOHuky «Xumus». 8 kiace / O. C. I'abpuensu. Kopnopanus
"Poccuiickuit yueOHUK";
Metoauueckoe ocobue k yueOnuky Xumus, 9 xinace/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A. u apyrue; nox peaakuuei Jlynuna B.B., AkuronepHoe o0I11ecTBo
"UznarenbctBO "[IpocBenienue"

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Poccwuiickas anekrponnas mkoia https://resh.edu.ru
OmnuaiiH-peiakTop XUMUYECKUX CTpyKTyp https://drawchemistry.io/en/

HPUJIOXEHHUE
KanennapHo-reMaTu4yeckuii JIaH ¢ y4eToM padoueii mporpaMMbl BOCIUTAHUS
8 kaace
Moayab BOCHUTATEIbHOM Bcero IIpakTuyeckue
Ne | HasBanue pa3nena N
nporpammsl «llIkoJbHBIH YPOK» KOJI-BO YaCOB padoTsI
III yeTBepTH
Bosnyx. Kucnopon. | lenb poccuiickoil Hayku 1 )
[lonsiTre 06 okcuaax
IV gerBepTh
Bona. PactBophl. | JleHb KOCMOHABTUKHU
[onsitue 00 1 -
OCHOBAHUSIX
Bona. PactBopsl. | BcemupHsiit 1enp 3eMian
[Monsitue 00 1 -
OCHOBaHUSIX
9 kJacc
Moayib BOCIUTATEIbHOM Bcero IIpakTu4eckue
Ne | HasBanue pa3nesa N
nporpammsl «11IKkoJbHBIH YPOK» KOJI-BO YaCOB padoTsI
III yeTBepTH
Hemeramer  u ux | JleHb pOCCUICKON HAYKH 1 )
COEJIMHEHHMS
IV 4erBepTH
Meranmnbl u ux | /leHp KOCMOHABTHKH 1 )
COEJIMHEHUS
Merasuibl 51 ux | Bcemupnbiii nenp 3emiu 1 )
COEJIMHEHUS
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