MYHUIHUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
MOTI'MJIEBEIIKASAA OCHOBASA OBIIEOBPA3OBATEJIBHAS IIKOJIA

AHHoTamuss K pabdoueili mnporpamme
yuyedHoro npeamera « Xumus» 1 8-9 kiaccon
PaGouas mporpamma ydeOHOTOo mpeamera «XUMESD 00s3aTeNbHON TpeaMeTHO obnactu «EcTtecTBeHHO-HaydHBIE
MPEIMEThD» SBJISICTCS YaCThI0 OCHOBHOM OOpa30BaTeNILHOW MpPOrpaMMbl OCHOBHOIO o0iero oopasoranus (OOIT O0O)
MBOY Moruneseukoit OOLI, pa3paborana B coorBercTBuu ¢ MyHKToM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHOi
pabodeii mporpamMMBbI IO OMOJIOTHH U peanusyeTcs 2 roja ¢ 8 mo 9 xiacc.

Pabouass mporpamma pazpaboTaHa YYHTENSIMH XHMHH IOKOJBI C HCHOJb30BaHHEeM «KoHCTpykTOpa padoumx
nporpaMm» caiira «Eaunoe conepxanune odmero oopasoBaHusk» B cOOTBeTCTBUU ¢ [losokeHneM o pabounx nporpammax
U OIpeneNseT OpraHu3alfi0 O0pa30BAaTEJBHON IESTENbHOCTH YYWTENs B WIKOJE MO MpeaMmeTy «Xumusa». Pabouas
MporpaMMa COAEP>KUT CIEAYIOINE CTPYKTYPHBIE 31IEMEHTHI:

-TIOSICHUTENBHYIO 3aIHCKY;

-00LIYI0 XapaKTepUCTUKY YIeOHOT 0 IpeaMeTa « X UMH»;

-LIEJIM U3Y4eHHsI y1eOHOTo IpeaMeTa « XUMUsD;

-MeCTO yueOHOTro npeiMeTa « XUMHUsD» B yUeOHOM IJIaHE;

-coziepKaHue yueOHOro npeamera « X uMus»;

-IJIAaHUPYCMBIC PE3YJIbTAThI (J'II/I‘IHOCTHI)IC, MCTalpCAMETHBIC 1 HpeIlMCTHBIC);

-TeMaTH4ecKoe IUIAHUPOBaHUEe, c(hOpMUPOBaHHOE ¢ YIETOM paboueil MporpaMMbl BOCIUTAHHUS M BO3MOKHOCTBIO
ucnoib3oBanus JOP/LIOP.

PaGouas mporpamma oOcyxnaeHa Ha 3acefmannu LIIMO yunTeneld-peMETHUKOB IIKOJBI, MPUHSITA pEIICHUEM
negarorunyeckoro coseta (mporokos Ne 7 ot 29.08.2023r.), yreepxkaena npukazoM o MBOY Moruneserkoit OOLLL Ne
125 ot 29.08.2023r.8 kauecTBe uactu copepxkanus OOIT OO0

Ha ocHoBe nmawHOW mporpamMmel yuurenem paspadareiBaeTcs KTII B coorBerctBum ¢ Ilomokenmem o
KaJIeHOapHO-TEMaTHUYECKOM IUIAHUPOBAaHUM IO y4deOHOMy mpenmerty, Kypcy, moaymwo. KTII paccmarpuBaercs Ha
3acempannu [IIMO u cornacyercs ¢ 3amecturenem mo YBP.

Beinucka
U3 OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111€T0 00pa30BaHuUs

PABOYAS ITIPOT'PAMMA
yueOHoOro nmpeamMera « XuMus»
AJst odyuaromuxces 8-9 kiiaccon
(0a30BbIi YPOBEHbD)
CPOK peajmn3auuu 2 roaa

HHOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1Mo XuUMHH Ha ypOBHE OCHOBHOTO OOIIET0 OOpa3OBaHWs COCTAaBIIEHA Ha OCHOBE TPEeOOBaHHUU K
pe3ynbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbI OCHOBHOTO OOIIET0 00pa30BaHWs, MPEJICTABIEHHBIX B
dI'OC 000, a Taxxe Ha OCHOBE (eiepabHOM paboUei MPOrpaMMbl BOCITUTAHMS U ¢ YUETOM KOHIICIIMH MPEOaBaHus
yueOHoro npeamera « XuMus» B 00pa3oBaTeNbHbIX oprann3anusx Poccutickoii @eaepaunu.

[IporpaMmMa mo XMMuHM HaéT MPEICTAaBICHUE O LEJSAX, OOLIEH cTpaTermu OOydeHHs, BOCHHUTAHHUS W Pa3BUTHS
0o0yJaromuxcsi CpPe/ICTBAMU  y4eOHOro TMpeJMeTa, yCTaHABIMBAET O0O0s3aTElNbHOEC TMPEJAMETHOE COJIepXKaHue,
MpelycMaTpUBaeT paclpeieleHne ero Mo KiaccaM W CTPYKTYPHpPOBAHME MO pa3zesiaM M TeéMaM IpOTrpamMMbl 10 XMMUH,
OTIpEaeIieT KOJMYECTBEHHBIE W KayeCTBEHHBIE XapaKTEPHUCTHKH COAEP)KaHHS, PEKOMEHIYyEeMYIO0 IOCIIEA0BATEIbHOCTD
W3yYCHHS XUMHHU C YUETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO MpoIecca, BO3PACTHBIX
0COOCHHOCTEW O00ydJaromuxcsa, OMpeAeNsieT BO3MOXKHOCTH MpeaMeTa s pealu3aluy TpeOOBaHUM K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOI MporpaMMbl HA YPOBHE OCHOBHOT'O 001ero 00pa3oBaHus, a TaKkke TpeOOBaHUH K
pesyibpTaTaM OOy4YeHUS! XMMHM Ha YPOBHE LeJiell M3ydeHHs NpeAMeTa W OCHOBHBIX BHAOB Y4eOHO-TIO3HABATENBLHON
JEeSTeTbHOCTH 00YYaromIerocs Mo OCBOGHUIO Y4eOHOTO COAEep KaHNs.

3HaHWE XWMHUHU CIY>KUT OCHOBOW HJsi (POPMHUPOBAHHS MHUPOBO33PEHHS OOYHaIOIIETOCs, €ro MpPEeACTaBICHHH O
MaTEepHaJIbLHOM €AMHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT (HOPMHUpPYEMbIe XUMHEN MPECTABICHNS O B3aMMOINPEBPAILICHUIX
SHEpruM W 00 HBOJIOLMHK BEIIECTB B NPHUPOJE, O MYyTIX PEHICHHS TI00ANbHBIX MpPOOJIeM YCTOMYMBOTO pPa3BUTHS
YeJIOBEUECTBA — CHIPhEBOM, SHEPIeTHUCCKOM, ITUILICBOM U SKOJIOTHUECKOM 0€30MacHOCTH, MPOOIeM 3paBOOXPaHEHHS.
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Wzyuenne xumun:

CIOCOOCTBYET pealn3alui BO3MOKHOCTEH I caMOpa3BUTHS M OPMUPOBAHHA KYJIbTYPBl IMYHOCTH, €€ 00Iel 1
(YHKLIMOHANBHOW TPAMOTHOCTH;

BHOCUT BKJIaZ B ()OPMHUPOBAHME MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH OOYyYarolIMXCsi, HAaBBIKOB HX
CaMOCTOSITEIbHON yueOHON AEATENIBHOCTH, HKCIIEPUMEHTAJIbHBIX M HCCIEA0BATENbCKUX YMEHUI, HEOOXOOUMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B MPO(ECCHOHATBHOM AEATEILHOCTH;

3HAaKOMHUT CO CIEHU(PHUKOIl HAydHOTrO MBILIUICHHS, 3aKIaJbIBACT OCHOBBI LIEJIOCTHOIO B3IVIAAAa HAa €IUHCTBO
IPUPOABI WU YEJIOBEKa, SIBJSIETCS OTBETCTBEHHBIM 3TaloM B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHON TI'PaMOTHOCTH
00yJarOIUXCS;

cnocoOcTByeT (OPMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K TpPUPOAE, K
4eJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE 00pa30BaHNE O0YJAIOIINXCSL.

JlanHple HampaBlieHHS B OOyYeHHHM XMMHHU OO0ECIEUMBAIOTCS cleqU(UKON coaepikaHus ydeOHOTO IpeaMerTa,
KOTOPBII SBIISIETCS MEJarorHyecKy aJanTHPOBAaHHBEIM OTpakeHHEM 0a30BOM HAyKH XMMHUHM Ha OnpeAelEHHOM dTame e
pas3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOLIEro 00pa30BaHUSA OPUEHTHPOBAH HA OCBOEHHE OOYYAIOLIMMHUCS CUCTEMBI
MEPBOHAYANIBHBIX MOHITUH XHMHH, OCHOB HEOPraHMYECKOH XMMHU W HEKOTOPBIX OTIENbHBIX 3HAYMMBIX MOHSTHN
OpraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus IpOrpaMMbl 110 XUMUHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO IMOJX0/a K €€ M3yYEHHIO.
COIlep)KaHI/IC CKJIaAbIBA€TCA H3 CHCTEMbI HOHATHH O XMMHYECKOM »JJIEMEHTE U BCIICCTBE U CUCTEMBI MOHATHH O
XUMUYecKoi peakmuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BAaHBI MO TMPHHIUITY IOCIEA0BATEIBHOTO Pa3BUTHS
3HAHUH Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOI'O YPOBHSI:

—aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHMUS,

—Ilepuonnueckoro 3akona JI. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

—Y4EHUS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

—TPEICTaBICHUH 00 3JEKTPOIUTUIECKON TUCCOLMALINN BELIECTB B pACTBOPAX.

TCOpCTI/I‘ICCKI/IC 3HaHUA pacCMaTpuBaArOTCA Ha OCHOBE OMIIMPUYCCKU ITOJYYCHHBIX W OCMBICICHHBIX (I)aKTOB,
Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OAHOTO YPOBHS K JAPYrOMY, BBITIONHSS (QYHKIMH OOBSICHEHHS M MPOTHO3MPOBAHHMS
CBOICTB, CTPOCHHSI U BO3MOKHOCTEH IMPaKTUYECKOTr0 IPUMEHEHHUS U MOTYYEHUS N3y4aeMbIX BEILECTB.

OcBoeHne MpOrpaMMel 10 XMMUHU CIIOCOOCTBYET (OPMUPOBAHMIO NMPEACTABICHUS O XMMHUYECKON COCTaBIISIOLICH
Hay4YHOM KApTHUHBI MUPA B JIOTHUKE €€ CUCTEMHOW NPUPOBI, IEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAHUIO U METOJaM
MO3HaHUs B Hayke. V3yueHre XuMuy NpOUCXOANUT C IPUBJICUCHNEM 3HAHUH U3 paHee U3y4YEeHHbBIX y4eOHBIX IPEAMETOB:
«Oxpyxatomuit Mupy, «bruonorus. 5—7 kinacce» u «du3uka. 7 Kiacc.

[Ipu u3y4eHnu XUMHUK TPOUCXOANT (OPMHUPOBAHHUE 3HAHUH OCHOB XMMUYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOT'O
€CTCCTBO3HAHUAA, HpaKTH‘-IeCKOﬁ JACATCIIBHOCTU YE€JIOBEKAa M KAaK OJHOI'O M3 KOMIIOHCHTOB MI/IpOBOI>'I KYJBbTYPBI. 33):[3‘13
y4e0HOr0 MpeaIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XMMUYECKUX 3HAHUN — BaKHEUIINX (H)aKTOB, MOHITHH, 3aKOHOB
U TEOPETHUECKUX MOJOKEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOr0 XapaKkTepa, s3bIka HayKu, B IPUOOIEHUH K
Hay4YHbIM METOJaM IIO3HAaHMSA MPH HM3YYEHUH BEIIECTB M XHMHYECKHX peakuuid, B (HOpPMHUPOBaHMM M Pa3BUTHH
MMO3HABATENILHBIX YMEHHH W MX MPUMEHCHHHM B y4eOHO-ITO3HABATEIILHOW M Y4eOHO-MCCIIEI0BATEIbCKON ACITEILHOCTH,
OCBOCHUH NPaBUJ O€30MIaCHOTO 00PAIIEHNUS C BEIIECTBAMH B NOBCEAHEBHON JKH3HHU.

[Ipy u3yyeHnn XMMUHM Ha YPOBHE OCHOBHOI'O 00IIero 0Opa30BaHMs BaKHOE 3HaUCHHE MPHOOPETH TAaKue LEJH,
KaK:

—(hOopMHPOBaHHE MHTEUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaM0OOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY HPUHSTHIO PEILICHUH, CIOCOOHOH a1anTupoBaThes K OBICTPO MEHSIOLIMMCS yCIOBUSIM KHU3HU;

—HanpaBlICHHOCT, OO0y4YeHHsT Ha CHCTEMaTH4YecKoe TNpHOOIIeHHE O0Oydyaromuxcs K CaMOCTOSTEIbHOU
MO3HABaTENbHON AEATENILHOCTH, HAYYHBIM METOJaM MO3HaHUs, GOPMUPYIOIIMM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XHMUH;

—o0ecreueHNe  YCIOBUM, CIIOCOOCTBYIOUIMX  MPUOOpETEHHIO  OOYYaloUIMMHUCS  ONbITa  pa3sHOOOpa3zHOU
NeSITeNbHOCTH, MO3HAHUS U CAMOTIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIETEHIHI), UMEIOIIUX YHUBEPCAILHOE
SHAaYCHUEC MJI pa3IMYHBIX BUAOB ACATCIBHOCTHU,

—¢popmupoBanue oOmeld (YHKIMOHAIBHOW M €CTECTBEHHO-HayYyHOHM TI'pPaMOTHOCTH, B TOM 4YHCIE yMEHHH
06TJSICH$ITI) 1 OLICHUBATH ABJICHHA OKPYXAIOIIETO MUPA, UCIIOJIBE3Yys 3HAHHA U OIIBIT, ITOJTYYCHHBIC IIPU U3YUCHUU XUMUH,
MIPUMEHATH UX MPH PEIICHUH MPOOJIEM B IIOBCEAHEBHOM KU3HU U TPYJOBOM IEATEIbHOCTH;

—(popMupoBaHHE y 00ydalOMKXCcsd T'YMaHUCTHYECKUX OTHOIICHUH, MOHUMAaHUS EHHOCTH XUMHUYECKUX 3HAHUM IS
BBIPAOOTKH 3KOJIOTUYECKH 11eJIecO00Pa3HOro MOBEACHUS B OBITY M TPYJOBOH JEATENLHOCTH B LIENSIX COXPAHEHUS! CBOETO
3I0POBbS M OKPY>KaIOLIEH IPUPOIHOI Cpebl;

—pa3BUTHE MOTHBALMU K OOyUYEHHIO, CITIOCOOHOCTEH K CAMOKOHTPOJII0 M CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS
O0IIIeYeNIOBEUECKUX [EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpO(GMIs M HANPaBICHHOCTH JAalbHEHIIEro
o0OyueHusl.



OOmiee yrciao YyacoB, OTBENEHHBIX I U3YUYEHHSI XUMHUH HA YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHusl, COCTABIISIET
136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B HeziemI0), B 9 kitacce — 68 yacoB (2 yaca B HEJEIIO).

COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/ILHBIE XUMHYECKHE TIOHSATHS

[Ipenver xumuu. Ponap xuMuu B KU3HM YeloBeKa. XUMHUS B cHCTeMe HayK. Tena u BemiecTBa. Dusnueckne
CBOMCTBa BelIECTB. ArperarHoe cocTosHue BemiecTB. [loHATHE 0 MeToAax MO3HaHUS B XUMMM. UHCThIe BellecTBa U
cmecH. CrtocoOBI paseeHus CMECEH.

ATOMBI M MOJIEKYZIBl. XUMHUYECKHE 3JeMeHTbl. CHMBOIBI XMMHYECKUX 3J€MEHTOB. lIpocTeie M Cilo)KHBIE
BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX SJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEILICCTB.
OtHocuTenpHast aroMHasi macca. OTHOCHTENbHAs MOJIEKYJsIpHas Mmacca. MaccoBas [OJsI XMMHUYECKOrO 3JIEMEHTa B
COEIMHEHUU.

KomnnuecTBo Bemectsa. Monb. MonsgpHas Macca. B3auMocBs3b KOITMYECTBa, MACCHl U YUCNIA CTPYKTYPHBIX €IUHUIL
BemecTBa. Pacuérsl mo hopmynaM XUMHUECKUX COSANHEHUH.

dusnueckre 1 XMMHYECKUE SBICHHsI. XUMUYecKas peakius U e€ Mpu3HaKku. 3aKOH COXPAHEHUSI MacChl BEIECTB.
Xumuueckne ypaBHeHUs. Kinaccnukanus XuMiUdecknx peakinii (COeTMHEHNS, Pa3I0KEeHNs, 3aMeleHHs, 0OMeHa).

Xumuueckuii IKcnepumMenm:

3HAaKOMCTBO C XHMHYECKOH moOCynod, mpaBwiaMu paOoTel B jabopatopuu M npuéMamu oOpaiieHus ¢
nabopaTopHbIM O0OPYAOBAaHHEM, M3YYCHHE M ONMUCaHHE (U3UYECKUX CBOWCTB OOpa3lOB HEOPraHMYECKHX BEIECTB,
HabmroneHune pusnueckux (MIaBlieHUE BOCKA, TassHUE JIbJ1A, pACTUPAHHUE caxapa B CTYIKE, KUIICHUE ¥ KOHAEHCALUs BOAbI)
U XUMHAYecKuX (TOpeHHE CBEYH, MPOKaJMBaHWE MEIHOW IPOBOJIOKH, B3aUMOJECHCTBHE MeJa C KHCIOTOH) SBICHHH,
HaOJIoIeHNE U ONKCAaHKE TPU3HAKOB MPOTEKAHUS XMMUYECKUX PeakIui (pa3loKeHUE caxapa, B3aUMOACHCTBHE CEPHOM
KHCJIOTHI C XJIOpUAOM Oapus, pazioxkenue runpokcuaa meau (II) mpu HarpeBanum, B3anMoJIeiicTBUE Kelle3a C paCTBOPOM
comu meau (l), w3ydeHwe crmocoOOB pasielicHHs CMecell: C MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BbIAPUBAHUE,
TUCTWUISIINS, XpoMaTorpadusi, MPOBEACHHWE OYUCTKH IOBAPEHHON COJHM, HAONIOJCHWE W OMNHCAaHHE pPe3yJbTaToB
MIPOBEJICHUS OTBITA, WILTIOCTPHUPYIOLIETO 3aKOH COXPaHEHHUsI MacChl, CO3aHNE MOJIeNielt MOJIEKYJI (I1apOCTEeP/KHEBBIX ).

BaxHeiimme npeacTaBUTEIN HEOPTaHUYECKUX BellleCTB

Boznyx — cmech razoB. CoctaB Bozayxa. Kucmopon — ajgeMeHT U mpocToe BemecTBo. HaxoxaeHue Kucioponia B
npupoze, (u3MUecKne W XUMHUYECKHe cBoicTBa (peakuun ropenws). Oxcuawl. [Ipumenenue xucnopoma. CrocoObl
MOJTyYEHHUS] KUCIOPOJa B Ja0OpaTopuu U HpoMbIIuIeHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — auIoTpoIHast
MoIudHUKanus KUCIOPOAa.

TennoBoii 3¢dekT XuMuIecKol peakuu, TEPMOXUMHUECKHE YPaBHEHUS, 3K30- U SHAOTEPMHUUYECKHE PEaKIHU.
TomnmBo: yronp u MeTaH. 3arps3HEeHHE BO3yXa, yCUICHHE TapHUKOBOTO 3 (deKTa, pa3pyLieHHe 030HOBOTO CIIOA.

Bomopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue Bogopoaa B mpupole, (uzndeckne M XUMHUYECKHE
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MoJyueHust. KUCIO0ThI U COH.

MossipHbIii 006EM ra3oB. PacuéTsl o XUMUYECKUM YpaBHEHUSIM.

®usnueckne cBoWcTBa BoAbl. Bonma kak pactBoputens. PactBopel. HachlllleHHbIE M HEHACBILIEHHBIE PACTBOPHI.
PactBopuMoOcCTh BemiecTB B Bojie. MaccoBas J10Jisl BEIIECTBA B pacTBOpe. XUMHUECKHe cBOicTBa Bobl. OcHOBaHus. Poib
pacTBOpPOB B MPUPOAE U B KHU3HU 4esoBeka. KpyroBopoT BoJbl B MpUPOAE. 3arpsA3HEHHE NMPUPOAHBIX BoA. OXpaHa H
OUYMCTKA MPUPOAHBIX BOJ.

Knaccudukanus Heopranuueckux coenuHenuit. Oxcuabl. Kiaccupukamnus OKCHIOB:  cosieoOpas3yromue
(ocHOBHBIE, KUCIIOTHBIE, am(oTepHble) U HecojeoOpasyronme. HoMmeHkmaTtypa okcuaoB. duzndyeckne W XUMUYECKUE
CBOIcTBa OKCHIOB. [lonmydyeHne okcHaoB.

OcnoBanns. Knaccudukaius ocHOBaHMN: MIENOYM W HEPACTBOPHUMBIE OCHOBaHUS. HomeHKIaTypa OCHOBaHMI.
Du3NYecKUe U XMMUYECKHE CBOICTBa OCHOBaHUM. [TosrydeHrne ocHOBaHUH.

Kucnoter. Knaccubukamus kucinot. Homenknatypa kucinor. Ou3ndeckue W XMMHYCCKHE CBOWCTBA KHUCIOT. Psif
aktuBHocTU MeTaiioB H. H. Bekerona. [lonyuenue kucior.

Comn. Homenknatypa coneii. @u3nueckue u XUMHUECKHe cBoicTBa coneil. [lomyuenue come.

I'enernyeckast CBSI3b MEXKAY KIacCaMU HEOPTaHMYECKUX COETUHEHHH.

Xumuueckuil IKCnepuMeHm:

KauyeCTBEHHOE OIpEeNIeHHe COAepKaHuA KHCIOpOoJa B BO3MAyXe, IOJNydeHHE, coOupaHue, paclio3HaBaHHE U
W3yYeHHE CBOMCTB KHCIOPOJa, HAONIOACHUE B3aMMOACHCTBHS BELIECTB C KHUCIOPOIOM M YCIOBHS BO3HHUKHOBEHHS H
IpeKpaleHus ropeHus (moxapa), O3HaKOMJIeHHE ¢ 00pa3LaMyu OKCHIOB U ONIMCAHUE UX CBOMCTB, MOIyYeHHEe, COOMpaHue,
pacrio3HaBaHWE W U3YUYCHHE CBOMCTB BOJOpoAa (rOpeHue), B3auMoaecTBIEe Bojopoaa ¢ okcuaoM mean (I11) (Bo3MokHO
WCTIONB30BaHUE BUICOMATEPHAIIOB), HAOMIOAEHHE 00Pa3I0B BEIIECTB KOJINIECTBOM | MOJIb, MCCIIEIOBAHUE OCOOCHHOCTEH
pPacTBOPEHMSI BELIECTB C Pa3IMYHON pacTBOPHUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOW A0Jei
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PacCTBOPEHHOTO BEIECTBA, B3aWMOJCHUCTBUE BOIBI C METa/IaMH (HaTpueM U KaibleM) (BO3MOXKHO HCIOJIh30BaHUE
BUJICOMATEPHUAJIOB), UCCIICOBAaHUE 00PA3I0B HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KIACCOB, HAONIOJCHUE M3MCHCHUS
OKpacKd WHIWKATOPOB B pacTBOpaxX KHUCJIOT M ImeNoueid, m3ydeHue B3ammonaekcTus okcuma menu (II) ¢ pactBopom
CEpPHOM KHCIIOTHI, KUCJIOT C METaJUIaMH, PeaKluid HeUTpaau3aluu, NoJy4YeHue HEPACTBOPUMBIX OCHOBAaHUH, BHITECHEHUE
OJIHOTO MeTajla APYTMM U3 pacTBOpa COJM, PEIICHHE JKCIECPUMEHTAIBHBIX 3a7ad 1mo Teme «Baxkneimue kiaaccel
HEOPTraHUYECKUX COCAUHEHUI.

Ilepuoguyeckmii 3axkon u Ilepuoanyeckasi cuctreMa xumudeckux djaemenToB . U. MenneneeBa. CTpoeHue
aToMoB. XuMHYeckas cBs3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMH

[lepBbie MOMBITKY KiIacCU(DUKAIMY XUMHUYECKUX 3JIEMEHTOB. [[OHATHE O TpyMIIaXx CXOMHBIX AJIEMEHTOB (IEIOYHBIC
Y IIET0YHO3EMENbHBIC METAJLIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPBbIE 00pa3yloT aM(OTEPHBIC OKCHIIBI U
THUIPOKCH/IBL.

[lepuonuueckuii  3akoH. Ilepuomuueckas cucrema xumuyeckux osnementoB [ WM. Mengeneesa.
Kopotkonepuonnas u jymHHONIeproAHas popMbl [leproauueckoit cucteMbl xumudeckux neMmeHnToB J[. . Menneneena.
[leproas! u rpynmel. PU3NIECKUI CMBICT MTOPSIKOBOTO HOMEPa, HOMEPOB IEPHO/Ia U TPYIIIHI 3JIE€MEHTa.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux anmeMeHToB [lepuomuueckoit cucrembl Jl. M. MenneneeBa. XapaKTepUCTHKA XUMHUYECKOTO
3JIEMEHTA 110 €ro noJjioxkeHuro B Ilepuoguueckoit cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XMMHUYECKUX JIEMEHTOB, METAJUNTMIECKIX U HEMETAJUINIECKIX
CBOJCTB II0 I'PYIIIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u I[lepuoanueckoi CUCTEMBI XUMHUYECKUX JIEMEHTOB JJIsSI Pa3BUTUS HAYKU U
npaktuku. . 1. MenaeneeB — yu€HbIi U FPpa>KJaHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (TONsipHAs W HEMOJSAPHAS) CBS3b. DJIEKTPOOTPUIIATEIFHOCTE XUMUYECKHIX
37€MEHTOB. IOHHas CBSI3b.

Crenens okucneHus. OKUCIUTEIEHO-BOCCTAHOBUTENBHBIE peakiud. [Iporecchl OKMUCIIEHNS W BOCCTaHOBIICHUS.
OKHCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHre o0pas3IioB BEIISCTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCH/IA IMHKA C PACTBOPAMHU KUCJIOT
Y TIeToYei, MPOBEJCHNE OIBITOB, WILTIOCTPUPYIONINX MPUMEPHl OKHCIUTENFHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHwue,
PeaKIuy pa3IoKEeHHsI, COSTUHEHNS).

Mesxcnpeomemmuwie ceasu

Peanuzarus MeKNpeIMeTHBIX CBS3CH NpU M3YyYCHHH XMMUU B 8 Kjacce OCYIISCTBISETCS 4Yepe3 MCIOJIb30BaHUE
KakK O6HH/IX C€CTCCTBCHHO-HAYYHBIX HOHHTI/II71, TaKk U HOHHTHﬁ, ABJIAIOMIUXCA CUCTCMHBIMU JIsI OTACIBHBIX IPEAMCETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBCHHO-HAyYHbIC TMOHATHSA: HAy4YHbIH (aKkT, THIOTEe3a, TEOpHs, 3aKOH, aHajiu3, CHHTE3,
KJIACCU(UKAIIHS, IEPUOANIHOCTH, HAOIIOIEHUE, DKCIIEPUMEHT, MOJISITHPOBAHNE, H3MEPEHUE, MOJIENb, SIBJICHHE.

dusmka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHW, W30TOIBI, PaJlOaKTHBHOCTH, MOJEKYJa,
ANIEKTPUYECKHIA 3apsi]l, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, GU3NYCCKUE BEIIMYUHBI, CIHMHHUIIBI
M3MEpEeHWsI, KOCMOC, TIaHeTHl, 3BE311b1, CoHIIe.

Buonorus: GortocunTes, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbI, TOPHBIC MOPOJBI, MOJE3HBIC MCKOMAEMbIE, TOIUIMBO, BOJHBIC
pecypchl.
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BemrecTBo 1 xuMnyeckas peakuus

[Tepuonnueckuii 3akoH. [lepuoanueckas cuctema xumuueckux snemeHToB J. M. Menaeneera. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XMMHMUYECKHX AIIEMEHTOB IMEPBbIX TPEX MNEPUOJOB, KaMsl, KaJIbLMS U HUX
COG)II/IHCHI/Iﬁ B COOTBETCTBHH C ITOJIOKCHUEM JJIEMCHTOB B Hepnonnqecxoﬁ CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHHE BemIeCTBA: BHIBI XUMHUYECKON CBS3U. THIBI KPUCTALIMYECKUX PENMIETOK, 3aBHCHMOCTH CBOMCTB
BEILIECTBA OT THUIA KPUCTAITNYECKOM PEIIETKU U BUAA XUMUYECKOH CBSI3U.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEHIeCTB. XUMHUECKUE CBOHCTBA BEUIECTB, OTHOCSIUXCS K
Pa3IMYHBIM KJIaCcCaM HCOPraHNM4YC€CKUX COGHHHeHHﬁ, TCHETHUYCCKas CBA3b HCOPraHUYCCKUX BEHICCTB.

Krnaccudukanus XMMUYeCKHX PEeaKIHii 0 pa3InYHBIM IpU3HAKaM (IO YUCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIHH
BEIIECTB, M0 TEIIOBOMY 3P (EKTy, M0 M3MEHEHUIO CTETICHEeH OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH, TIO
YYIACTHIO KaTaau3aTopa). K30- M SHIOTCPMHUECKIE PEAKIINHA, TEPMOXUMUICCKUE YPaBHEHUS.

[NonsiTe 0 ckopocTH XuMHUecKoW peakimu. [ToHATHE 00 O0OpPaTUMBIX U HEOOPATHMBIX XMMUYECKUX PEaKIUSIX.
[TonsiTue O TOMOTrEHHBIX U TeTEepOoreHHBIX peakuusx. [loHsTue o karamuze. IloHATHE O XMMHUYECKOM PaBHOBECHUMU.
q)aKTOpr, BJIMAOIINE HAa CKOPOCTH XUMHYECKOMN PpC€aKuru U IMOJIOKECHNUE XUMHNYCCKOI'O paBHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTEIHLHBIE pCaKkuuu, SHCKTpOHHLIfI Oaianc OKHCJINTEIILHO-BOCCTAHOBUTEIBHOMN
peakiuu. CocTaBieHUE YpaBHEHMM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HUCIOJB30BAaHUEM METOAa
AJIEKTPOHHOTO OanaHca.



Teopust AMEKTPOTUTHUECKOW TUCCOLMALUHN. OJEKTPOIUTHI M HEAEKTPOIUTHL. KaTHOHBI, aHMOHBI. MexaHU3M
JUCCOLMAIMN BEIECTB C Pa3IMYHBIMM BUAaMH XUMHUYeCKOH cBs3u. CreneHp auccouuanuu. CuinbHble U cladble
ANEKTPOIIUTHL

Peakiun moHHOTO OOMEHA. Y CJIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHA, TOJHBIC W COKpaIIEHHBIC MOHHBIC
ypaBHeHUs: peakimii. CBOWCTBa KHCJIOT, OCHOBaHMW U COJICH B CBETe NPEACTABICHHI 00 3JICKTPOJIMTUYCCKON
nucconuanyy. KauecTBeHHbIe peakiiuy Ha HOHBIL. [loHsATHE 0 ruaponu3e comneil.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEILECTB — METAJUIOB U HEMETAJIOB
(rpadnta m amMasa), CJI0KHBIX BEIIECTB (XJIOPHAA HATPHS), HCCICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHYIECKOW peaKITnu
OT BO3ACUCTBHS pa3IMYHBIX (DAKTOPOB, HCCIEAOBAHUE DIEKTPONPOBOTHOCTH PACTBOPOB BEILECTB, Ipolecca
JUCCOLMAIMM KUCJIOT, IIeNo4Yed M cojedl (BO3MOXHO HCIIOIB30BAaHME BHUAECO MaTEpHUasoB), MPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKKA TIPOTEKaHHsI peakiuii HWOHHOro oOMeHa (oOpa3oBaHHWE oOcaaKa, BBIIEICHHE Tasa,
oOpa3oBaHKUE BOJbI), OIMBITOB, WUIIOCTPHUPYIOIINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPeakiuii (TopeHue,
peaKuy pa3ioKeHUsl, COSIMHEHNs), PACIIO3HABAaHHE HEOPraHNYECKUX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIX PEaKIUid Ha
WOHBI, pEIIeHNe SKCIIEPIMEHTAIBHBIX 33/a.

HemeTanbl 1 UX coeAMTHEHHU S

OOmas xapakTepuctuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUsSI aTOMOB, XapaKTEpHBIE CTENEHH OKHCIICHUS.
Crpoenne W (U3NYECKHE CBOHCTBA IMPOCTHIX BEIIECTB — TallOTEHOB. XHWMHWYECKHE CBOWCTBAa Ha TNpUMeEpEe XJopa
(B3amMoJIeHiCTBHE ¢ MeTaIaMH, HEMETaIlJIaMH, IIeodamMu). XjaopoBogopoa. ComsiHas KUCIIOTa, XHMHYECKHEe CBOWCTBA,
noylyueHue, mpuMeHeHue. JleiicTBue XJjopa M XJIOPOBOJOpOJAa Ha OpPraHM3M dejioBeka. BakHeilmue XJIopuIsl U HX
HaX0XJIEHUE B IPUPOJIC.

Obmas xapaktepuctuka 31MeMeHTOB VIA-Tpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTEIeHU
okucienusi. CTpoeHue u (QU3NUIEeCKUe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAA M cepbl. AJUIOTPOITHbIE MOAH(DUKAIIIH
KHCIIOpOJa M cepbl. XUMHYECKHE CBOWCTBa cepbl. CepoBOJOPOA, CTpOeHHEe, (U3IMUECKHUE W XUMHUYECKHE CBOWMCTBA.
Oxcupl cepbl Kak MPEICTaBUTENN KHCIOTHRIX OKCHAOB. CepHas KHCIoTa, (U3NIeCKHe U XUMHUYECKUE CBOIcTBa (001me
KaK TPEACTAaBHUTENs Kilacca KUCIOT W crienuduieckne). XUMUYECKHEe PEaKklnH, JIeKAal[ie B OCHOBE MPOMBIIIIICHHOTO
crnoco0a mosy4eHus: cepHoi KUcnoThl. [Ipumenenue cepHoit kuciaoTel. Conu cepHON KUCIIOTHI, KAYECTBEHHAS PEaKLUs Ha
cynbbar-uoH. HaxoxneHne cepel W e€ COeqUHEHHWH B TpUpoje. XHUMHUYECKOE 3arpsa3HEHHE OKPYKAIOMIEH Cperbl
COCMHEHHUSIMH Cepbl (KUCIOTHBIE IO/, 3arpsI3HEHUE BO3[yXa U BOJOEMOB), CITIOCOOBI €T0 MPEeIOTBPAIICHUSI.

OOmas xapakTepucThuka 37eMeHTOB VA-Tpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIeHU
OKHCJICHUS. A30T, pacpocTpaHeHUE B MPUpPoje, GU3MUECKUE W XUMHYECKHE CBOWCTBa. KpyroBopor azora B mpupoe.
Ammuak, ero (uanveckne U XMMHUYECKHE CBOWCTBA, MojydeHue W mnpumeHeHue. Conu aMMOHUS, MX (U3UYECKUE U
XMMHYECKHUE CBONCTBa, NMpuMeHeHne. KadecTBeHHas peakius Ha WOHBI aMMOHHA. A30THas KHCIIOTa, €€ TOIy4eHue,
(m3nyecKkue U XMMHUYECKUE CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca KUCIOT u crnenuduueckue). Mcmoms3oBaHue
HUTPATOB U COJIell aMMOHHS B KadeCTBE MHHEPAIBHBIX yIOOpeHHi. XHMHUYecKoe 3arpsi3HEHHE OKPY’KaIoLIel cpezbl
COECMUHEHHUSIMH a30Ta (KHCJIOTHBIC IOXIH, 3arps3HEHHE BO3AyXa, NMOYBHI W BomoéMoB). docdop, amioTpoIHbIe
Moudukaunu gocdopa, pusnueckue u xumuueckue corictBa. Oxcun docdopa (V) u pochophas kuciora, GpuznuecKue
W XMMHYECKHe CBOMCTBA, moiryueHue. Kcnomip3oBanue ¢pochaToB B KauecTBe MIUHEPAIbHBIX YI0OpEHUH.

OOmias xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEepPHbIE CTENeHU
OKHCIIEHUS. YTIIepO/l, aAIIOTPOIHbIE MOTU(UKAIINH, pACTIPOCTPAaHEHHE B PUPOAe, (PH3HUECKHne U XUMUYECKHE CBOWCTBA.
Ancopouus. Kpyrosopot yriepoaa B npupone. OKcuabl yriiepoja, ux (Gpu3udeckue U XUMHUYECKHE CBOMCTBA, JCHCTBUE
Ha KUBBIE OPTaHU3MBI, TIOTY4YeHHE U MpHUMEHEHHe. DKOJIOTHYEeCKHe MpoOIeMbl, CBI3aHHbIE ¢ OKCcuaoM yrieponaa (IV),
TUIOTE3a TII00ATFHOTO TIOTEIUICHUST KIIMMATa, MAapHUKOBBIA 3PQEKT. YTONbHAS KUCIOTa U €€ CONM, UX (U3NYECKHe U
XMMHYECKWE CBOWCTBA, IONyYeHHEe W TNpUMeHeHne. KadecTBeHHass peakius Ha KapOOHAT-WOHBL Vcmonp3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIZICHHOCTH U CEITHCKOM XO3SIHCTBE.

[lepBoHavanpHbIe TTOHATHSA 00 OPraHMYECKUX BEHIECTBAX KaK O COEAMHEHHUSAX yriepoaa (MeTaH, 3TaH, ITHJIEH,
alleTWIEH, 3TaHOJ, [VIMLEPHH, YKCyCHas KucioTa). [IpupoaHble MCTOYHMKH YTriIeBOAOPOJOB (yrojb, MPUPOIHBIN Tas3,
He(Th), IPOAYKTHI X MepepadoTKu (OCH3UH), UX POJIb B ObITY W MPOMBIIIICHHOCTH. [IOHATHE 0 OMOJIOIMYECKH BayKHBIX
BEIIECTBAX: JKMpaX, Oelkax, yriaeBoJax — M MX POJH B JKM3HH YeJIOBeKa. MarepuaibHOE €QHHCTBO OPTaHWYECKHX U
HEOPraHMYECKUX COEIUHEHUH.

KpemHuuii, ero ¢usnueckue M XHMHYECKUE CBOWCTBA, MONlydyeHHE M mpuMeHeHne. CoelMHEHUs KpeMHHS B
npupoze. O6mue npencrapnenns o6 okcuae kpemuus (IV) u kpemHueBoit kucnore. CHIIMKATBI, UX HCIOJIb30BaHUE B
ObITY, B IPOMBILIJICHHOCTU. BakHellne cTpouTenbHble MaTepuabl: KepaMHuKa, CTEKIIO, IEMEHT, OETOH, XKeJle300eTOH.
[Ipobnembl 6e30macHOrO UCTIONIB30BAHMS CTPOUTEIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuil IKCnepuMeHm:

n3y4eHne 00pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB CONSHOW KHCIJIOTBI, IPOBEJCHUE KAUEeCTBEHHBIX PEaKLUi
Ha XJIOPUA-WOHBI M HAOIIOICeHNE TPU3HAKOB UX MPOTEKAHMS, OTBITHI, OTPaKaroie PU3NIeCKHe U XMMHYECKHUE CBOWCTBA
TaJlOTeHOB M WX COCOMHEHHH (BO3MOXKHO HCIOJIB30BaHHE BUAEOMATEPUANIOB), O3HAKOMIICHHE C 0Opa3laMu XJIOPHIOB
(ramoreHn0B), O3HAKOMIJIEHHE C 00pa3aMu cepbl U € COSAMHEHUSIMU (BO3MOXHO HCIIOJIb30BaHNE BUACOMATEPHAIIOB),
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HabmroneHne mporecca OOYITMBaHUS caxapa NOJ [JeHCTBUEM KOHLEHTPUPOBAHHOM CEPHOH KHCIOTHI, H3Yy4YeHHUE
XMMUYECKUX CBOWCTB pa30aBIeHHONW CEpPHOM KHCIIOTHI, MPOBEJCHHE KAueCTBEHHOM peakuuu Ha cyab(aT-uoH H
HaOJIoIeHNe TpU3HaKa €€ MPOTEeKaH!s, O3HAKOMIICHHE ¢ (PM3MYECKUMHU CBOMCTBaMH a30Ta, (ochopa U UX coeaNHEHUH
(BO3MOXXHO HCIIONBH30BAaHNE BHICOMATEPHAIIOB), 00Opa3iaMu a30THRIX B (GOCHOPHBIX YAOOPECHHH, MOTydeHne, cCoOnpaHue,
pacmo3HaBaHWE M U3y4YCHHE CBOHCTB aMMMaKa, IPOBEACHHE KauyeCTBEHHBIX PEaKIUi HAa MOH aMMOHUS U ¢dochaT-uoH U
W3yYeHHE MPU3HAKOB HMX MPOTEKaHWs, B3aUMOACHCTBHE KOHIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEAbI0 (BO3MOXKHO
WCIIONb30BaHUE BUAECOMATEPHAIOB), HM3yYEHHE MOJENCH KpUCTAIIMYECKHX peIIETOK anmasza, rpadura, QyiiepeHa,
03HAKOMIJICHHE C TIPOLIECCOM aICOPOLIMHU PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM U yCTPOMCTBOM MPOTHBOTa3a,
MoJly4eHue, coOupanue, paclio3HaBaHue 1 U3y4YCHUE CBOICTB YIJIEKHCIIOr0 Ta3a, MPOBeJeHHE KaUYeCTBEHHBIX PEeaklnii Ha
KapOOHAT M CHJIHMKAaT-MOHBl W H3yYCHHE IPU3HAKOB HMX IPOTEKaHHS, O3HAKOMIICHHE C TPOAYKIHEH CHIIMKATHOM
IIPOMBIIIJICHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «BakHelIue HeMeTalIbl U UX COeANHEHUS.

MeTtanibl 1 MX COeIMHEHHS

OOmiast xapakTepUCTHKa XUMHUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM MX IoyiokeHHs B Ilepmommueckoit
cucreMe xuMuieckux aneMmeHnToB J[. Y. MenneneeBa u crpoenus aroMmoB. CTpoeHne MeTalaoB. MeTtamndeckas CBSI3b U
METAJUINYECKAsl KPHUCTAJUIMYECKas pemeTka. ONeKTPOXMMHUYECKUil psaa  HanpsbkeHudl meraioB. PDusndeckue u
XMMUYECKHE CBOWCTBA MeTaiioB. O0mue crocoObl MOIyd4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAJIJIOB, OCHOBHBIE
CHoco0bl 3amUThl UX OT Koppo3uu. CIuiaBel (CTanb, YyryH, AIOPATIOMUHHMA, OpoH3a) M WX NpPUMEHEHHE B OBITY H
IMPOMBIIIIJICHHOCTH.

[lenounsle MeTaybl: nojoxkeHue B llepuoguueckoil cucrteme xumuuyeckux saeMeHToB [, M. Mengeneesa,
CTpOEHHME UX aTOMOB, HaxoXkJeHue B mnpupoje. dusnyeckue U XMMUYECKHE CBOWCTBA (Ha MpUMepe HATPUS U Kaylus).
Oxcunabl ¥ TUAPOKCUIBI HATPHUS U Kaius. [[puMeHeHne MIeTOYHBIX METAJUIOB U UX COSIUHEHUI.

[lenouno3emMenpHbIlE METaIBl MarHuii W KadbUuil: mosoxenue B Ilepuonmyeckodl cucteMe XUMHYECKHX
anemeHToB [I. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HaxOXxAeHUE B mpupone. Ouznueckue U XUMHUYECKHE CBOWCTBA
Mariusi ¥ KaJblus. BaxHeWIue coequHEHHS Kanblus (OKCHMA, THAPOKCH, coiu). JKECTKOCTH BOIBI M CHOCOOBI €€
yCTpaHEeHHUS.

Amowmunnii: monoxxenne B llepmommueckoit cucreme xumudeckmx snemeHtoB Jl. M. MeHpgeneeBa, cTpoeHue
aToMa, HaxoXJeHuEe B mpupojae. Ousnueckue ¥ XUMHUYCCKUE CBOWCTBA aOMUHHUSA. AM(OTEpHBIC CBOWMCTBA OKCHIA U
THAPOKCHA aTIOMHUHHA.

Kenezo: nonoxenue B Ilepuonnueckoit cucreme xumuueckux 3neMeHToB [[. Y. MenneneeBa, cTpoeHHe aToMma,
HaxoxaeHue B mpupone. Ou3mueckne W XUMHYECKHUE CBOWCTBA Jkene3a. OKcuasl, THAPOKCUABI u conu skene3a (II) m
xkenesa (III), ux coctas, CBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0pa3luaMd METauIOB U CIUIABOB, MX (U3MUECKUMH CBOWCTBAMHM, H3YUCHHUE PE3YJIbTaTOB
KOPPO3UH METaJUIOB (BO3MOXKHO HCITONB30BAHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCUIA Kbl H
HaTpusl C BOJOW (BO3MOXKHO HCITOJIb30BAaHUE BHCOMATEPUAJIOB), HCCICAOBAHME CBOMCTB >KECTKOM BOJMBI, Ipoliecca
TOPEHUs Kelle3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BAaHHE BUICOMATEpHANIOB), MPU3HAKOB NMPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha MOHBI: MarHus, KAbIH, alfoMAHM, IWHKa, xene3a (1) u xeneza (I11), menu (II), HabmrogeHue U onucanue
IMPOLCCCOB OKpallMBaHUA IUIAMECHU MOHAMMW HATPHA, KaJIMd U KaJlblUA (BOSMO)KHO HCIIO0JIb30BaHHUEC BI/I):[COMaTepI/IaIIOB),
uccienoBanre aMm(poTepHbIX CBOWCTB T’HAPOKCH/IA AIIOMUHMS U THAPOKCHA LIMHKA, PELICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4
o teme «BaxxHelre MeTaIbl U UX COeIUHEHUSD).

XuMust 1 OKpysKawuas cpeaa

BeH_[eCTBa 1 MaTcpualibl B HOBCCILHCBHOfI JKU3HU 4dejoBeka. be3omacHoe MCIojib30BaHue BCIIECCTB U XUMHUYCCKHUX
peakuuii B 6bITy. [lepBas moMoIs pu XUMHUYECKUX OXKOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpenbl (ImpeAeibHas OONMYCTHMas KOHLEHTpAalMs BELIECTB, Jajiee —
[TAK). Ponb xumuu B pemieHUH 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuil IKCnepumenm:

n3ydeHne 00pa3oB MaTepHaioB (CTEKIIO, CTIJIaBBl METAIIJIOB, TOJINMEPHBIE MAaTEPHAIIbI).

Mestcnpeomemmnole ceasu

Peanmzanust MeXnpeIMETHBIX CBS3eW MPH M3YYeHUM XUMHUHM B 9 Kiiacce OCYIIECTBISIETCS Yepe3 WCIIOJIb30BaHNE
KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M MOHATHH, SBISIIOIIUXCS CHCTEMHBIMU IJISI OTAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAyYHOI' O ITUKJIA.

OOmre eCcTeCTBCHHO-HAyYHbIC IOHSTHSA: HAy4YHbIA (aKT, THUIOTe3a, 3aKOH, TEOpHUs, aHajlu3, CHHTE3,
KJaccu(UKalys, MEPUOJUYHOCTb, HAONIOJEHNE, HKCIIEPUMEHT, MOJCIMPOBAaHME, HW3MEpPEHHE, MOJElb, SBICHUE,
MAPHUKOBBII 3PQEKT, TEXHOJIOTUSI, MATEPHAIbL.

®dusuka: mMaTepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHUJ, W30TOIbI, paJMOAKTUBHOCTb, MOJEKYJA,
AJIEKTPUYECKHI 3aps], NPOBOJHUKH, TOIYIPOBOIHUKY, IUIJICKTPUKH, (POTOINEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHoe€ COCTOSIHME BEIIECTBa, ra3, PacTBOpP, PacTBOPHUMOCTb, KpHCTAIMUYecKas peI€TKa, CIUIaBbl, (U3MYECKHE
BEJIMYMHBI, €IUHULIBI U3MEPEHHs], KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3B€3/1b1, CONHILE.



Buonorust:  ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YAOOPEHHUS, MHUKPOAIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE HOPOJBI, IOJE3HbIE HCKOMAaeMble, TOIUIMBO, BOIHBIC
pecypcsl.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUsA IIPOTPAMMBI IO XHMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOSHHS MPOTPaMMbl OCHOBHOTO 00IIeTr0 0O6pa3oBaHUs TOCTUTAIOTCS B X0/¢ 00y4YeHus
XVMUU B €IUHCTBE Y4eOHOW M BOCIHTATEIbHOM HAEATENBHOCTH B COOTBETCTBMU C TPAJULHMOHHBIMU POCCHHCKUMH
COLMOKYJIBTYPHBIMA M JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMM, MPHUHATHIMH B OOLIeCTBE MpaBWIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT MPOIIEccaM CaMONO3HAHHSA, CAMOPA3BUTHA M COLUANTN3AIIH 00YYarOIINXCsl.

JIMuHOCTHBIE PE3YNBTaThl OTPAKAIOT TOTOBHOCTH OOYHYAOLIMXCSI PYKOBOACTBOBATHCS CHUCTEMOW IO3UTHBHBIX
LIEHHOCTHBIX OPHEHTAIUI U paCIIHPEHHE OMBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) MIAaTPHMOTHYECKOr0 BOCTINTAHUS

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY HACIIENHIO, TOHUMAaHHUS
3HAYEHUS] XUMHYECKOH HayKH B )KM3HU COBPEMEHHOTO 00OLIecTBa, CIOCOOHOCTH BJIaJeTh AOCTOBepHOU MH(popMammei o
HEPEAOBBIX JOCTIKEHUSIX M OTKPBITUSIX MUPOBOI M OT€UECTBEHHOM XUMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpO¥CTBE MUpPA U OOIIIECTBA,;

2) rpaskIaHCKOr0 BOCIIUTAHMS

HNPEACTABICHUS O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX OTHOLICHWM B  KOJUICKTHBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Y4eOHOMCCIE0BaTeLCKONW, TBOPYECKOH M JIPYyTrux
BUAAX JAEATCIBHOCTH, TOTOBHOCTH K pa3HOOOpa3sHOH COBMECTHOW [IESTEIbHOCTH IIPHU BBIIOJHEHHH Y4EOHBIX,
MO3HABATENbHBIX 337a4, BBIIOJHEHUHM XUMHUYECKHX SKCIEPUMEHTOB, CO3AAHMH Y4YeOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOITOHUMAHHIO U B3aUMOIIOMOIIH B MPOLECCE ITOM yueOHOMH eI TeNbHOCTH, TOTOBHOCTH OLICHHBATh CBOE IMTOBEICHHE
U TIOCTYIIKM CBOMX TOBApPHUIIEH C IO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIIEICTBUMN
MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHPOBO33PEHYECKUE IPEACTABICHUS O BEIIECTBE U XUMHYECKOW PpEaKIMM, COOTBETCTBYIOILHME COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKU M COCTABJIIOIINE OCHOBY I IOHUMAaHMs CYITHOCTH HayYHOW KapTHUHBI MHpa, IPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOJBI, B3aUMOCBS3AX YEJOBEKa C NMPUPOJHON CPEIoH, O pOJIM XUMHH B
[IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

MO3HABaTeNbHBIE MOTHBBI, HANpPABICHHBIE Ha IIOJyYCHHWE HOBBIX 3HAHMH MO XHMHH, HEOOXOAMMBIE IS
00BbsICHEHHs HAOJII0JaeMBIX MPOLIECCOB M SIBJICHHUH, 1MO3HABATEIILHONW, HHPOPMAIIMOHHON M YUTATENbCKON KYJIbTYpHI, B
TOM 4YHCJIE HAaBBIKOB CaMOCTOSTEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JIMTEPaTypOH, NOCTYIMHBIMH
TEXHUYECKUMH CPEACTBAMHU MHPOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeC K OOYYEHHIO M MO3HAHUIO, JIOO03HATENbHOCTh, NOTOBHOCTH M CHOCOOHOCTH K CamMoOOOpa30BaHUIO,
MIPOEKTHON M HMCCIEeN0BATEIbCKON NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBICHHOCTH M YpPOBHS OOYy4YEHHS B
JlaJIbHEHIIIEM;

4) popMHPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE IIEHHOCTH >KU3HM, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha 3I0POBBIA 00pa3
KHU3HHM, OCO3HAHHE TOCJIEACTBUI W HENPUATHE BPEAHBIX NMPHUBBIUEK (YIOTPEOJICHUS aJKOTroJsl, HAPKOTUKOB, KYpPEHUS),
HEOOXOIMMOCTH COOJIIOICHHS PaBMJI 0€30IIaCHOCTH NPH OOPALICHUH ¢ XUMUYECKHMH BELIECTBAMH B OBITY M peaJIbHON
KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSA

WHTEpEC K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pa3IidHOrO Pojia, YBOKEHHE K TPYLy U pe3ysibTaram
TPYJOBOH NEATENHHOCTH, B TOM YHCJIE Ha OCHOBE NMPHWMEHEHHs NMPEJAMETHBIX 3HAHWH MO0 XUMHH, OCO3HAaHHBIA BHIOOD
WHIWBUAYaTbHON TPaeKTOPUH MPOAOILKEHUSI 00pa3oBaHusl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOIIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHEeIHONH MPOQECCHOHANBHON NESTeTbHOCTH M Pa3BUTHS HEOOXOMMBIX
YMEHUH, TOTOBHOCTh aJIalTHPOBATHLCS B IPOPECCHOHAILHON CpeJie;

6) 3K0JIOrH4€eCKOr0 BOCIIUTAHUS:

9KOJIOTHUYECKH 1Ieecoo0pa3Hoe OTHOIIEHHE K NpUpOAE KaKk HCTOYHUKY JKM3HM Ha 3emiie, OCHOBE e&
CYIIECTBOBaHUs, MMOHMMAaHHWE LEHHOCTU 3J0POBOr0 M 0€30MacHOro o0pa3a >KW3HM, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (M3MYECKOMY M TCHXMUYECKOMY 3JI0POBBIO, OCO3HAHME LIEHHOCTH COOJIIOACHHUS MpaBuil O€30IMacHOro
MTOBEICHNUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHMEHATh 3HAHUS, MOJIy4YaeMble NPU HM3YyYEHUH XUMHH, Ui PEIIeHWs 3a1ad, CBA3aHHBIX C
OKpYXKarolllell TPUPONHOW Cpeno, JJIsi TOBBIIICHHS YPOBHS OJKOJIOTUYECKOW KYJIBTYphl, OCO3HAHHS TIIOOAITBHOTO
XapakTepa SKOJOTHYECKHX MPOoOJIeM M MyTell MX peleHHs NOCPEACTBOM METOAOB XUMHH, KOJIOTUYECKOTO0 MBILIUICHHS,
YMEHHMSI PYKOBOJACTBOBATHCSI UM B TIO3HABATEIBHON, KOMMYHHKATHBHON M COLIMATIbHON IPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI



B cocraBe MerampenMETHBIX pPE3YJIbTATOB BBIACIAIOT 3HAYUMbIE [ (OPMHPOBAHUS MHPOBO33PEHUS
oOIIeHay4YHble TOHATHUS (3aKOH, TEOpHs, NMPUHLMWI, TUMOTe3a, (PakT, cUcTeMa, Mpolecc, KCIEPUMEHT U JpYyroe.),
KOTOpPbIE MCIIOJIB3YIOTCS B €CTECTBEHHO-HAyUHBIX YYEOHBIX IpeIMETax U IO3BOJIAIOT HA OCHOBE 3HAHMH M3 3THX
peaMeToB (popMupoBaTh IpeAcTaBIeHHE O LIEJIOCTHOW HaydHOM KapTHHE MHpa, U yHUBEpCAJIbHbIC YueOHbIC NeHCTBUSA
(mo3HaBaTenbHBIC, KOMMYHHKATHUBHBIC, PETYISTHBHBIC), KOTOphIe 00OecneunBaloT (OpMUpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIHHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHIO Y4EOHON e TETbHOCTH.

Ilo3HaBaTe/bHbIe YHUBePCcAIbHbIE Y4eOHbIe AeiicTBUs

Ba3zoBrble jornueckne AeiicTBHA:

YMEHUSI UCTIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIICHHUS P OCBOCHUH 3HAHWI: PACKPHIBATh CMBICT XUMHUECKHX
MOHATHH (BBIACTSATH MX XapaKTEpHbIE MPH3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C JAPYTHMH MOHSTUSIMH), UCIOIB30BATh
HNOHATHS U1 OOBSICHEHHMSA OTAENbHbIX (JaKTOB U SIBICHWUHN, BBHIOMPATh OCHOBAaHMA M KPUTEPUM Ul KIACCHU(PHUKALUH
XMMUYECKHUX BEUIECTB M XUMHUYECKMX PEaKUWil, ycTaHaBIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3M MEKIY OOBEKTaMH
W3yUYCHHS, CTPOUTH JIOTUYECKHE PpacCyXKICHUS (MHAYKTHBHBIC, AEAYKTHBHBIC, O aHAJOTWH), AEJaTh BBIBOJBI M
3aKJII0YEHUS,;

YMEHUE IPUMEHATh B IMpolecce IO3HAHM MOHATUA (TPEeAMETHbIE M METalpeIMETHBIE), CHUMBOJUYECKHUE
(3HaKOBbIC) MOJAEIH, HCIONb3yeMble B XHUMHH, NpeoOpa3oBBIBATh IIMPOKO NPUMEHSEMBbIE B XHUMHUU MOJEIbHBIC
MpeACTaBIeHUs] — XUMUYECKUN 3HAK (CHMBOJI BJIEMEHTa), XMMUYecKasi (opMyna W ypaBHEHHE XUMHUYECKOH PEaKLUuh —
IIPU PELIeHUH y4eOHO-TI03HABATEIbHBIX 33434, C YUETOM 3TUX MOJENbHBIX MPEICTABICHUN BBIABISITD U XapaKTePH30BaTh
CYIIECTBEHHBIC NMPH3HAKH H3yYaeMbIX OOBEKTOB — XMMHYECKMX BEUICCTB M XMMHUYECKUX PEaKIMi, BBIBIATH OOLIHE
3aKOHOMEPHOCTH, IPUYNHHO-CIIEICTBEHHBIE CBSI3H U MPOTHBOPEYHS B H3y4aeMBIX MpoIieccax U SIBICHUSX.

Ba3oBble uccienoBaTenbecKkue AeiicTBUS

YMEHHUE UCTIOJIb30BaTh TIOCTABJICHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI
111 POPMUPOBAHHS TUTIOTE3BI IO TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIICHHIA;

nproOpeTeHre OIbITa MO MJIAHUPOBAHMIO, OPraHU3alMM U MPOBEACHUIO YYEHHYECKUX HKCIEPHUMEHTOB, YMCHHE
HaOIIOJIaTh 3a XOJIOM TIPOIlecca, CaMOCTOSITETHHO IMPOTHO3MPOBATH €T0 pe3ynbTar, (HopMymupoBaTh 000OMEHUS U
BBIBOIBI [10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICAOBAHMSA, COCTABIIATE OTUET O MPOAETaHHON paboTe.

PaGota ¢ undopmanueii:

YMEHUE BbIOMpAaTh, AaHAJIM3UPOBATh W HHTEPHPETHPOBATH WHGPOPMALMIO pPA3IUYHBIX BUAOB U (QopMm
MPECTABICHUS, NOIY4YaeMyl0 M3 Pa3HbIX MCTOYHHMKOB (HAYYHO-NIOMYJISIPHAS JIMTEpaTypa XUMHYECKOTO COAEP)KaHUS,
crpaBo4Hble 1ocoOusi, pecypcsl MHTepHeTa), KpUTHYECKH OLICHUBATh IPOTUBOPEUMBYI0O U  HEIOCTOBEPHYIO
WHOPMAIHIO;

YMEHHE NPUMEHATh Pa3IMYHble METOABI M 3alpOChl NPH MOMCKE W 0TOOpe MH(OPMAIMKU M COOTBETCTBYIOLIMX
JaHHBIX, HEOOXOJMMBIX JUIA BBIOJHEHHUS Y4EOHBIX M IO3HABAaTEIbHBIX 3a/ad ONpPEeNEHHOrO THIA, NPHOOpETEeHHe
OIbITa B 00JIACTH HCIOJIB30BaHUSI MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TE€XHOJIOTHH, OBJIaJCHUE KYJIbTYPOH aKTHBHOTO
WCTIOJIb30BaHMS Pa3IMYHBIX TMOMCKOBBIX CHCTEM, CAMOCTOSATENHEHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
nHGOPMALMM M WUIIOCTPUPOBATh pEIIaeMble 33Ja4d HECIIOKHBIMH CXEMaMH, JUarpaMMaMM, IPYyTUMH (opMamu
rpaduKu ¥ ©X KOMOWHAIUAMY,

YMEHHUE UCTIOJIb30BaTh M aHAIM3UPOBATh B MpoOIlecce Y4eOHOH U UCCIIeIOBATENECKOM e TETbHOCTH HH(POPMAITUIO
0 BJIMSIHUM MTPOMBIIIJICHHOCTH, CEITLCKOTO XO035CTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEH MPUPOTHOM Cpebl.

KoMMyHHUKaTHBHBIE yHUBeEpPCAJIbHbIE YdeOHbIe JeiicTBUS:

YMEHHUSl 3aJaBaTh BOMPOCH (B XoJe auanora W (WIM) TUCKYCCHH) MO CYIIECTBY OOCYXIaeMOH TeMBl,
(dhopMyIHIpOBaTh CBOU MPEATIOKECHUSI OTHOCHTEILHO BBITTOIHEHUS MPEJI0KEHHOH 3a1a4u;

YMEHHUSI TIPEJCTABISATH IONYYCHHBIE PE3YNbTAThl IM03HABATENLHON JEATENBHOCTH B YCTHBIX M THCHMEHHBIX
TEKCTax; JeNaTb MPE3CHTALMIO PE3yJbTATOB BBIOJHEHHUS XHMHUYECKOTO OHKCIIEPUMEHTa (J1a00paToOpHOTO OIbITA,
nabopaTopHOii pabOTHI 10 UCCIIEIOBAHUIO CBOMCTB BEILIECTB, y4EOHOTO MPOEKTA);

yMeHHsSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHON IO3HABATENHFHOW W HCCIENOBATEIHCKON
JIeSITEIBHOCTH TPH PELICHAU BO3HUKAIOMIUX MPOOJeM Ha OCHOBE y4éTa OOIIMX WHTEPECOB M COTJIACOBAHUS IMO3MIIMH
(obcyxnenusi, 0OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPAMHALMS COBMECTHBIX ACUCTBHM, ONpeIeIeHUe KPUTEPUEB
0 OLIEHKE KauecTBa BHINOJIHEHHON paboThI U Ipyrue).

PerynsiTuBHbIe yHUBepcaIbHbIE YUeOHbIE elicTBUS:

YMEHHE CaMOCTOSTEIILHO OIPEJIEISATh LENH JACSTENLHOCTH, TUNIAHHPOBATh, OCYIIECTBIISITh, KOHTPOIUPOBATh U MPH
HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AEATEILHOCTD, BRIOMpaTh Hanbosee 3PEeKTUBHBIE CIIOCOObI PEeIICHNsT YIeOHBIX
W TIO3HABaTENbHBIX 33J[a4u, CAMOCTOSATENLHO COCTABIISATh MM KOPPEKTHPOBAThH MPEIJIOKEHHBIN allrOpPUTM JEHCTBUI MpH
BBHIMTOJIHEHUN 33aJ]aHUi ¢ Y4ETOM TOJYYeHHUS HOBBIX 3HaHUH 00 HM3y4aeMbIXx OOBEKTaX — BEUIECTBAX M PEAKIUIX,
OLIEHMBATh COOTBETCTBHE IIOJIyYCHHOTO pe3yjbTaTa 3asBICHHOM LM, YMEHHE HCIIONb30BaTh M aHAIM3UPOBAaTh
KOHTEKCTBI, TpeJiiaraeéMble B YCIIOBUU 3aJIaHHH.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yAbTaTOB IO OCBOSHHIO OOS3aTENBHOTO COJCPKAHUS, YCTaHOBJICHHOTO NaHHOW
(denepanbHOl paboueil MporpaMMoid, BBIACISIOT: OCBOCHHBIC OOydYalOmIMMUCS HaydHbIE 3HAHHSA, YMEHHS U CHOCOOBI
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Z[CﬁCTBPIfI, CHeL[I/I(I)I/I‘-ICCKI/IC JUISL Hpe,[[MCTHOfI obmactu <<XI/IMI/I$I>>, BUABI ACATCIBHOCTHU IO IMOJTYYCHUIO HOBOT'O 3HAHHUA, CTO
HUHTCPIPCTALIUH, r[peo6pa3OBaHH10 1 IPUMCHCHHIO B PA3JIMYHBIX y‘{e6HLIX " HOBBIX CUTYyalUAgX.

K

KOHIly oOy4deHHss B 8 KJiacce TpEAMETHBIE pE3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTh

c(OPMHPOBAHHOCTD y 00YJAFOIUXCS YMECHUI:

K

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUECKHUX TOHSATHH: aTOM, MOJEKyJa, XUMHUYECKHH 3JIEMEHT, IpOCTOoe
BEIIECTBO, CI0XKHOE BEILECTBO, CMECh (OJHOPOIHAsI U HEOAHOPOIHASI), BAJIGHTHOCTb, OTHOCHTENILHASI aTOMHAas
U MOJIEKyJIIpHas Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHas Macca, MaccoBas JAONS XUMHYECKOTO
3JIEMEHTA B COEIMHEHHM, MOJIIPHBIA OOBEM, OKCHA, KHCJIOTAa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHULATEIHHOCTS,
CTENICHb OKHUCIICHHS, XWMHUECKas peakuus, KiIacCHPHUKaLus peakUuid: peakuud COCTUHEHUS, PEeaKIuu
pas3noKeHusl, peakluy 3aMEeIeHHs], PeakIuu 0OMeHa, 9K30- U IHJOTEPMHUYECKUE PEaKIHHU, TEIUIOBOH 3¢ddekT
peaknuu, SApO aTroMa, 3NEKTPOHHBIM CIOW aroMa, aTOMHas opOuTalb, pPaguyC aToMa, XUMHYECKas CBS3b,
MOJISIPHAsT U HEIOJISIpHAsl KOBAJCHTHAs! CBA3b, MOHHAS CBSI3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBas IOJIs
BellecTBa (TIPOIEHTHAs KOHLIEHTpalUs) B pacTBOPE;

WIIFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX HOHSATHH M INPUMEHATH 3TH HOHATHSA IPU ONHMCAHUU
BEIIECTB U UX IIPEBpalleHUN;

UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIMKY IUIsI COCTaBieHMsI ()OpPMyJ BELIECTB M YPaBHEHUH XUMHYECKHX
peaKIunii;

OmnpeaciiATb BaJICHTHOCTHL aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCINHCHHUAX, CTCIICHb OKUCJICHHA JJICMCHTOB B
OMHAPHBIX COCJMHEHUSX, MPUHAIJIEKHOCTh BEIIECTB K ONpPEAcIEHHOMY KIaccy COCIMHEHHH Mo (opmMyiam,
BUJI XUMUYECKOH CBsI3U (KOBaJIEHTHAs M MOHHASI) B HEOPTaHUYECKUX COCANHEHUSX;

packpeiBaTh cmbicin Ilepuogmyeckoro 3akoHa [JI. M. MenneneeBa: [€MOHCTPUPOBaTh [OHUMAaHUE
MIEPUOANYECKON 3aBUCIMOCTH CBOMCTB XHMHUYECKUX IEMEHTOB OT UX MOJIoKeHUs B [leproandeckoil cucreme,
3aKOHOB COXpPaHEHHUs] MacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YYEHHs, 3aKOHa
ABoraapo;

ONKCBHIBATh M XapakTepu3oBaTh TaOiauuHylo ¢opmy Ilepuoanueckoll CHUCTEMBI XMMUYECKHUX 3JEMEHTOB:
pasnuuaTh MOHATHA «TNaBHas moarpymnmna (A-rpynma)» u «mnobouHas moxarpymnma (b-rpynma)», manbie u
OonpLIMe MEpUOIbl, COOTHOCHTH 0003HA4YeHHMs, KOTOpble MMeroTcsi B Tabmuue «llepumoandeckas cucrema
XUMHNUYECCKHUX 3JIEMCHTOB I[ n. MCHI[GJIGCBB» C YMCJIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHUA aTOMOB XUMHNYCCKUX
3JIEMEHTOB (COCTaB U 3apsiA siApa, o0Iee YUCII0 3JIEKTPOHOB U paciipeesICHUEe X 110 JIEKTPOHHBIM CJIOSIM);
KJIaccu(UIMPOBAaTh XUMHUUECKHE JIEMEHTHI, HEOPIraHUUECKUE BEIIECTBA, XUMHUYECKHE peakuuu (IO YUCIY U
COCTaBY YYacCTBYIOIIMX B PEaKLUH BELIECTB, 10 TEII0BOMY 3D deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, IMOJATBEPIKIAs
OIMMCaHuE€ NpuMEpaMn MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHHﬁ;

MIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaUY€CTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALICHUM B Pa3JINYHBIX YCIOBUIX;

BBIYUCIISITH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCCOBYIO JIOJIIO XMMHUYECKOTO
aJIeMeHTa 1o (opMysie COEIUHEHHUS, MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE, HPOBOAMTH PACUETHI IO
YpaBHEHUIO XUMUYECKON PEaKIINU;

MPUMEHSITH OCHOBHBIEC OIEpAIlii MBICIIMTEIBLHON JESTEIbHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE, 0000IIeHuE,
CUCTEMAaTH3a1u1o, Knaccn(bmcaumo, BBISIBJICHUEC TPUYMHHO-CJICACTBECHHBIX CBSI3EH — AJId U3YUCHUA CBOMCTB
BEIIECTB M XHMMHUYECKHX PEaKLUi, €CTeCTBEHHO-HAay4YHbIE METOIbl MO3HAHUS — HAOIOACHUE, M3MEpEHHE,
MOJICJINPOBaHKE, SKCIIEPUMEHT (peabHbIi U MBICJICHHBIN);

CIIeJIOBaTh TpaBUJIAaM TIOJB30BAaHUS XUMHUYECKOW IOCYIOW ¥ JIaOOpaTOPHBIM O0OpYAOBaHHEM, a TaKKe
IpaBujIaM o6pameHI/m C BCIICCTBAMH B COOTBCTCTBUM C HMHCTPYKIUAMU I10 BBIITOJIHCHHUIO na60paT0pHHx
XMMUYECKHUX OIBITOB IO TOJYYEHHIO M COOMpaHHMIO ra3000pa3HbIX BEIIeCTB (BOJOPOAAa M KHUCIOpPOJA),
MIPUTOTOBJIEHUIO PAcTBOPOB C OMpPENEIEHHON MaccOBOM JoJied pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH U
MIPOBOANTh XUMHYECKHE DSKCIIEPHMEHTHI 10 PACIO3HABAHWIO PACTBOPOB INEIOYEH M KHUCIOT C IMOMOIIBIO
WHINKATOPOB (JJaKMyc, (peHOI(TaIeHH, METUIIOPAHK H JPYTHE).

KoHIly oOy4yeHuss B 9 KJlacce NpEAMETHBIE peE3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaskaTb

c(OPMHPOBAHHOCTD y 00YYAOIUXCS YMEHUI:

PpacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYECKUX MOHATHN: XUMHYECKUHN DJICMCHT, aTOM, MOJICKYJIa, NOH, KaTUOH,
AHWOH, MTPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAIEHTHOCTH, 3JIEKTPOOTPUIIATEIHLHOCTh, CTETIEHb OKHCICHHUA,
XUMHYECKasl peakiusi, XUMHUYECKasi CBs3b, TEIUIOBOH A((EeKT peakmuu, MOJib, MOJIAPHBIA 0O0BEM, pacTBOp,
AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTHIECKAS AUCCOIMAINS, PEaKIIMd UOHHOTO OOMEHa, KaTajiu3aTop,
XUMHUYCCKOE PaBHOBECHUC, 06paTI/IMbIe u HeO6paTI/IMBIe PCaKnun, OKUCINTEIIbLHO-BOCCTAHOBUTECIIbHBIC PCAKIINN,
OKUCIIUTEIb, BOCCTAHOBUTEIh, OKUCIICHUE U BOCCTAHOBIICHUE, AJJIOTPOITUS, aM(pOTEPHOCTh, XUMUIECKAs CBSI3b
(KoBaJleHTHAsI, MOHHAS, METAJUTMYECKAs), KPUCTAIUTMYECKAsT PelIéTKa, KOPPO3Us METaIOB, CILIaBbl, CKOPOCTh
XUMHUUYECKOHN peakinu, MpeebHo gomycTumas konuentpanus [1JIK BemecTsa;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH M NPUMEHATH STH NOHSATHA NPU ONMHCAHUU
BEIIECTB U UX NPEBPAIICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUIsI COCTaBJIeHUs] (OpPMYJ BEIIECTB M YpPaBHCHUH XUMHUYCCKHX
peaKuunii;

OTIPEIENIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHSI XUMHYECKHUX 3JIEMEHTOB B COCTMHEHUSIX Pa3IYHOTO COCTaBa,
MPUHAAJICKHOCTh BEIIECTB K OMpPEAEIEHHOMY KiIacCy COeOUHEHUH mo (opMmynaM, BUA XUMHYECKOH CBS3U
(kxoBajieHTHasA, MOHHAs, MeTalIMYecKas) B HEOPraHHYECKUX COCAMHEHHSX, 3aps] HOHA MO0 XUMHYECKOM
(dbopmyrne, xapakTep Cpemsl B BOJHBIX PACTBOpaX HEOPTaHWYECKUX COEAWHEHWH, THUI KPUCTAJUITMYECKOU
peméTKr KOHKPETHOTO BEIECTBA;

packpeiBaTh cMbici [lepuommueckoro 3akona Jl. M. MenzeneeBa M JeMOHCTPHPOBaTh €ro MOHHMaHHE:
ONMCHIBATh M XapakTepu3oBaTh TaOmuyHyro ¢opmy [lepuognueckold CHUCTEMBI XMMHYECKHUX 3JIEMEHTOB:
pasnuuaTe MOHATHA «TNaBHas moarpynmna (A-rpynma)» u «mobounas moarpynma (b-rpymma)», mameie u
00JbIIIE TIEPHUOBI, COOTHOCHTH 0003HAYEHHS, KOTOPBIE UMEIOTCS B MEPHOAMYECKON TaONHIlE, C YUCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHMHYECKMX OJIIEMEHTOB (COCTaB M 3apsja sapa, oOliee Yucio
3IIEKTPOHOB U paclpeesieHHe WX 10 IEKTPOHHBIM CII0SIM), OOBSACHSITH 00LIMe 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWCTB 3JIEMEHTOB W WX COSAMHEHHUH B Mpeesiax MajblX MepHO/IOB U TJIABHBIX MOJATPYIII C YIETOM CTPOCHUS
WX aTOMOB;

KJIacCU(UIMPOBATh XUMHUUYECKUE 3JIEMEHTHI, HEOPraHWYeCKHE BELIECTBA, XUMHUECKHE peakuu (M0 YUCTY H
COCTaBy yYaCTBYIOIIUX B PEAKIMU BELICCTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHHIO CTEIICHEH OKHUCIICHHS
XUMHYECKUX IIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W crenu(UIecKre XUMHUYECKHE CBOWCTBA MPOCTBIX M CIOMKHBIX
BEIIECTB, TOATBEpPXkAas OIMMCAHWE NpPUMEPAMH MOJEKYISIPHBIX M HOHHBIX YpaBHEHWH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIN;

COCTaBIISITh YPABHEHUSI DJICKTPOJIUTUYECKOW JMCCOLUMUANNU KHUCIOT, WIeToYed H CoJel, TOJHbIe |
COKpaIEHHbIe YpaBHEHUS peaKiii HOHHOT'O 0OMEHa, YpaBHEHHS PeaKlni, MOATBEPKAAIOIINX CYIICCTBOBAHUE
TeHETHYECKOU CBSI3M MEX]Ty BEIIECTBAMU PA3IUIHBIX KIIACCOB;

pPacKpeIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENHHBIX  PEAaKIWH  TMOCPEJCTBOM  COCTaBIICHHS
AIIEKTPOHHOTO OajlaHca 3TUX PeaKIHii;

MPOTHO3MPOBATh CBOWCTBA BEIIECCTB B 3aBUCHMOCTH OT UX CTPOCHHS, BOBMOKHOCTH MPOTEKAHUS XMMUYECKUX
MIPEeBpAICHAN B PA3ITUYHBIX YCIOBUSAX;

BEIUMCIISITh OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJISPHYE) MacChl BEHIECTB, MAaCCOBYIO JIONIF0 XUMHYECKOTO
JJeMeHTa 1o QopMyJie COEIMHEHHUs, MAacCOBYIO [OJII0 BEIIECTBA B PACTBOPE, IMPOBOIUTH PacdEThl IO
YPaBHEHUIO XUMHUECKON PEaKIIvH;

coOJII0IaTh MpaBHJIa MOJIL30BAHUS XHMUYECKOW MOCYI0H 1 1TaOOpaTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBHiIa
oOpallleHus] ¢ BeleCTBAMH B COOTBETCTBUU C MHCTPYKIMSMH IO BBIITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTIBITOB TIO MOTYYEHHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO rasa);

MIPOBOJIMTH PEAKIIMH, MOTBEPIKIAIONINE KAYECTBEHHBIH COCTAB Pa3JIMYHBIX BEIIESCTB: PACIIO3HABATH OIBITHHIM
nyTéM XJIOpuia-, OpoMua-, Moauja-, kapOoHat-, docdar-, cunmkar-, cynbdar-, TUAPOKCUI-UOHBI, KATHUOHBI
aMMOHHS ¥ HOHBI U3yYSHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX HEOPTaHUUECKUX BEIECTB;
MIPUMEHSATh OCHOBHBIE OTEPAlliU MBICITUTEIBHON JNESTENFHOCTH — aHallu3 M CHHTE3, CPaBHEHHE, 000O0IICHNE,
CUCTEMAaTH3alliIO, BBHISBICHUE MPHYUHHO-CIEACTBEHHBIX CBA3€H — JUIsi W3y4YeHHs CBOWCTB BEUIECTB W
XUMHYECKUX PEaKInii, ECTeCTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS — HAOII0CHNE, U3MEPEHNE, MOJISITMPOBAHNE,
3KCIIEPUMEHT (peanbHbII u MBICTIEHHBIH ).
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TEMATHYECKOE INTAHUPOBAHUE
Padouasi mporpaMMa mno yuyeGHoMy mnpeaMery «Xumus» paspadoraHa ¢ y4éTrom paGodeii mporpamMmbl

BOCIIUTAHUSA, YTO OTPAXKECHO B JHYHOCTHBIX IUVIAHUPYEMBIX pe3yabTaTax " o0ecnmeynBaeT peajan3anuro

HHBAPUAHTHBIX MojayJieit (M) NMPOrpaMMal «YpouHas JeITeIbHOCTDbY, «BHemKkoJIbHbBIE
MeponpusaTH»,«OCHOBHBIE MIKOJIbHBIE ej1a» U «ConuajbHoe MAPTHEPCTBOY.
8 KJIACC
Ne | HanMeHoBaHUE pa3aenoB U TEM KonnuecTBo 4acoB | DieKTpOHHEIE
n/ | IporpaMMBI nppoBbIe
/| mporp Beero [KP mp | (wadp ) IIporpamMMa BOCIIMTaHUS
n o0OpazoBaTesbHbIE
pecypcsl
Paznen 1.1lepBonayaiibHble XUMUYECKHE OHATHSA MM «YpouHast AesiTeJbHOCThY.
1. | Xumus — BakHas 00J1acTh 5 2 Bubnnoreka [JOK | YCTAHOBICHUC JOBCPUTCILHBIX
1 | ectecTBO3HAHMS U MPAKTUIECKON https://m.edsoo.ru/ ETHome}g;z MexRy Z::;ig;h;
JIeSITEIIbHOCTH YelIOBEKa 7f41837c CI0COGCTBYOIIX ¥ ’
1. | BemecTBa ¥ XUMHUYECKHE PEAKITUH 15 1 bubmuoreka LIOK | nosururomy — BocmpmsaTHIO
2 https:.//m.edsoo.ru/ | ysamumucs TpeGoBammii |
7f41837¢c npock0 YUUTETIS,
I/ITOFO [0 Dasen 20 MPUBJICYCHUIO X BHUMAaHUSA K
Pasnery oOcyxmaeMol  Ha  ypoke
Paspen 2.Baxnelilue npeacTaBuTe/IM HEOPraHUuYeCKMX BelecTs MH(pOPMAIIN
2. | Bosmyx. Kucnopon. [Tousitre 06 6 Bu6nuoreka [JOK | Popmuposaine
1 | okcumax https://m.edso0.ru/7 | ©TBETCTBCHHOIO OTHOIICHUA K
f41837C YYCHHUIO, T'OTOBHOCTH u
— CIIOCOOHOCTH 00yYaroUuxcs K
2. | Bomopon.IToHsTHE O KHCIOTAX U 8 1 | bubmmorexka LIOK | camopassuruio W
2 COJISIX https://m.edsoo.ru/7 caM000pa30BaHUIO HA OCHOBE
f41837c MOTHBALMK K O0YYEHHUIO 1
2. | Boga. PactBopsl. [ToHsTHE 00 5 1 1 bubnuoreka LJOK g?lﬁgﬂga}me
3 | ocHoBaHMsX https:/m.edsoo.ru/7 | $OP¥HP .
f41837 KOMMYHUKAaTUBHOU
70 KOMIICTCHTHOCTH B 06H.ICHI/II/I u
2. | OcHOBHBIC KJacchl Heopranuueckux | 11 1 1 bubmnuoreka IIOK | corpyaxuuecrtse co
4 | coennHEHHN https://m.edso0.ru/7 | cBepctHrKamMu
f41837¢c (dbopmupoBaHue OCHOB
3KOJIOT'HYCCKOHU KYJIBTYPbI
Hroro o pazaeny 30 cooTRETCTRYIOMCH
Pasnen 3.Ilepuonnyeckuii 3axon u Illepuoanyeckasi cucreMa XuMHU4ECKUX COBPEMEHHOMY YPOBHIO
jemMenToB /I. U. Mennesieesa. CTpoenne aToMoB. XUMH4YeCKasl CBA3b. 9KOJIOTHICECKOTO MBITIICHIS
OKuCIUTETbHO-BOCCTAHOBUTEIbHbBIE PeaKIuu HCHOITb30BAHNC
BOCIIMTATCIIBbHBIX
3. | llepuoamueckuii 3aK0oH U 7 Bubnnoreka [JOK BO3MOKHOCTEIH COIPHKAHUs
1 | Ilepuoguueckas cucrema https://m.eds00.1U/7 | yyegroro npeamera uepes
XHMHYECKHX deMeHToB []. 1. f41837c J€MOHCTPALIO ETAM
MenneneeBa. CTpoeHue aroma HPUMEPOB OTBETCTBEHHOTO,
3. | Xumuueckas cBsi3b. OkucuTeNbpHO- | 8 1 bu6mnoreka [IOK | TP@KAAHCKOTO MOBEACHHA
2 | BOCCTaHOBUTEILHBIC PEAKIIUN https://m.edsoo.ru/7 | UM «OcnoBHbIe mKoALHbIE
f41837c aeaa.
Hroro no pazneny 15 bubmuoreka ITOK | Yuacrue Bo Bcepoccuiickux
https://m.eds00.ru/7 | aKuusx, MOCBAMEHHBIX
3HAYMMBIM COOBITHSAM B
41837c
Poccun, mupe
PesepBHOE Bpems 3 1 bubnuoreka P
LHOK
https://m.edso00.ru
[7f41837c
OBUIEE KOJIMYECTBO YACOB 1O 68 5 5
IMPOT'PAMME
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9 KJIACC

Ne |  HaummeHoBaHME pa3lenoB U TEM Kosnuectso yacos OneKTpOHHbBIE
n/ | TNporpammsl Beero KP (udposble)
n 00pa3oBaTebHbIC [Iporpamma BocriuTaHms
1P pecypceh
Pa3nen 1.BemecTBO M XMMHYECKHE PeaKINU
11 [loBropenue u yriybnenue 5 1 Bubmmoreka [IOK
3HAHUH OCHOBHBIX Pa3/eiioB https://m.edsoo.ru/
Kypca 8 kiacca 7412636 UM «Ypounasn
1.2 OCHOBHBIC 3aKOHOMEPHOCTH 4 bubmmoreka [IOK ACHTEILHOCTE.
XMMHYECKHX PeaKInit https://m.edsoo.ru/ zg;s;;:g;:;;x N
11413636 MEXAY YUYMTEIEM U €ro
13 OneKTponuTHIecKast 8 1 bubnuorexa HOK | yuenukamu,
Juccoryanus. XMMHYECKUe 1 https://m.edsoo.ru/ | cmoco6erByrommux
peakiuy B pacTBOpax 7f41a636 HO3WTUBHOMY  BOCIPHSATHIO
Wroro o pasaeny 17 yYaIuMuUCs TpeOOBaHUHA H
npocso yUHTeNs,
Paznea 2. HeMeTall1bI M MX COCIUHEHHUS NPUBJICUCHHUIO UX BHUMAHUS
2.1 | O6mas XxapakTepucTuKa 4 Bubmoteka [IOK | X 00cy#naemoii Ha ypoke
XUMHYECKHUX d5ieMeHTOB VIIA- 1 https://m.edsoo.ru/ unopmatu
rpymmsl. [amoreHs 7f412636 (opmHpoBasue
OTBCTCTBCHHOI'O OTHOIICHU S
2.2 OOmas xapakTepucTHKa 6 bubmorexa 11OK | k yuennto, roroprocts n
XMUMHYECKUX dJIeMeHTOB VIA- https://m.edso0.ru/ | cnoco6HoCTH 06yHarOmMUXCS
rpymmsl. Cepa u e€ coeTnHEHUs 7f41a636 K CaMOpa3BHUTHIO u
2.3 OO01mmas xapakTeprucTHKa 7 €amo00pa3oBAHHIO Ha
XMMHYECKHX DIIEMEHTOB VA- bubmmorexa HOK | ocriose  mommeammt
Fpymb. Asot, ocdhop  ux 1 https://m.edso0.ru/ | OOy4eHHIO 1 MO3HAHMIO
> 7f41a636 (dhopmupoBanue
COCAMHCHUA - KOMMYHHUKAaTHBHOM
2.4 OO01mas xapakTepucTHKa 8 1 KOMIICTCHTHOCTH B OOILCHIH
XUMUYECKUX 3JIeMeHTOB [V A- buGmnorexa HOK | COTPYMHMIECTBE €O
N 2 https://m.eds00.ru/ | cgepctrUKaME
rpymmnbl. YIJIEpoI U KPEMHUH 1 p
B — 7f41a636 (I)OpMHpOBaHI/IS OCHOB
9KOJIOTHYECKOH  KYJIBTYpHI
Hroro no pazneny 25 COOTBETCTBYIOMIEH
Pasznen 3.MeTaJsIbl M MIX COeIMHEHUS COBPCMCHHOMY YPOBHIO
3KOJIOTHYECKOI'O MbIIIJICHUS
3.1 OO0mue cBOICTBa METAIIIOB 4 bubmorexa HOK | ,1chonpsopanme
https://m.eds00.ru/ | gocrmrarensHbIX
7f41a636 BO3MOXKHOCTEH COIepKaHUs
3.2 BakHeiiime MeTasuibl ¥ UX 16 1 BuGimoreka [JOK | Y1eOHOTO npejvera depes
COETMHEHUS 2 https://m.edsoo.ru/ | ASMOHCTPALHIIO ICTAM
7f41a636 IPpUMEPOB OTBETCTBECHHOTO,
TPAXIAHCKOT'O IMOBEACHUA
Hroro o pazaeny 20 UM «OcHoBHBIE
Pa3nen 4. XuMus u oKpyskaromas cpeaa IKOJILHbIE 1€/125.
41 BeHIeCTBa 1 MaTC€pUaibl B )KU3HU 3 Bubnnoreka HOK VYyacTtue BO Bcepoccp[ﬁc](p[x
YCJIOBCKA https://m.edsoo.ru/ aKI[HX, TOCBIIEHHBIX
7412636 3HAYUMBIM COOBITHSAM B
Hroro o pazaeny 3 Poceun,
PesepBHOE Bpemst 3 1 bubmmorexa [JOK
https://m.edsoo.ru/
7f412636
OBIIEE KOJIMYECTBO YACOB I10 68 5
ITPOTPAMME 7
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Beimucka Bepaa  29.08.2023r

C“,‘[/[ou(@ J Mouceenko C.H
JIMpeKkTOop MIKOJIbI o

MOJIIINCH
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