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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa o XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHa Ha
OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelIbHOM MPOTPaMMBbI
OCHOBHOTO 00mmero oOpasoBanus, npencraBieHHbIx B PI'OC OO0, a Takxke Ha OCHOBE
denepanbHOl pabouell mMporpaMMbl BOCHHUTAHHMA W C YYETOM KOHIICTIIMM MPErnojaBaHUs
yueOHOTO npeMeTa « XuMus» B 00pa3oBaresibHbIX opranuzaiusx Poccuiickoit denepanuu.

[TporpamMma mo xumuu Ja€T MpeACTaBICHHE O ILENsAX, oOIIeil cTpaTeruu o0y4yeHus,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOIO IMpEeAMETa, YCTaHABIUBACT
00s3aTeIbHOE TIPEIMETHOE COJIEPKaHNe, PelyCMaTPUBAET pacipeielieHue ero rno Kiaccam
U CTPYKTYpUPOBAaHHE MO pasfelaM M TeMaM TMpOrpaMMbl IO XHWMHHU, OMPEIENIeT
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTHUKU COJIEPKAHUS, PEKOMEHIYEeMYIO
MOCJICTIOBATEILHOCTh M3YyUYCHUSI XUMUU C YIETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBsI3€H, JJOTMKU Y4eOHOr 0o Ipolecca, BO3paCcTHBIX 0COOEHHOCTEN 00yUarouXCsl, ONpeaeIIsieT
BO3MOKHOCTH TIPEeIMETa JJisi peaiu3aluyd TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKke
TpeOOBaHMUI K pe3ynbTaraM OOyYeHMs] XMMHUM HAa YPOBHE IIeJIe M3ydeHUs MpeaMera u
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENBbHON IEATENBHOCTH OOYdYalomerocs MO OCBOSHUIO
y4eOHOr0 CO/IepKaHUSI.

3HaHWEe XUMHH CIIYKUT OCHOBOH JIs1 (HOPMHUPOBAHKSI MUPOBO33PEHUST 00YyUaroIerocs,
€ro MPEJICTABICHU O MaTepUATbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (popMHpyeMbie
XUMUEH TPEJCTaBICHUS O B3aMMOIIPEBPAIICHUSX SHEPTUU M 00 DBOJIIOIUU BEIIECTB B
MPUPOJIE, O MYTSIX PEHICHUs TIIOO0AIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, MHILNEBOM M HKOJIOTMYECKON 0e30MmacHOCTH, MpodseM
3/IpaBOOXPaHEHUSI.

W3ydyeHne XUMUU: CIIOCOOCTBYET peaju3allii BO3MOXKHOCTEH i CaMOpPa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhl JUYHOCTH, €€ 001el u (yHKIIMOHATBLHON TPAMOTHOCTH; BHOCUT
BKJIaJl B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEN OOYYarOIINXCsl, HABBIKOB
UX CaMOCTOSITEIBHON y4eOHOU AESITeNbHOCTH, SKCTIEPUMEHTANBHBIX U HMCCIEI0BATEIbCKIX
YMEHUH, HEOOXOIWMBIX KaK B TIOBCEAHEBHON J>KM3HH, TaK M B MPOQPECCHOHATBLHON
AESTENbHOCTH, 3HAKOMHUT CO CHEIU(PUKON HAy4YHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI

HECJIOCTHOI'O B3rjsiaa Ha €AUMHCTBO MPHUPOABLI U YCIOBCKA, SABJISACTCA OTBETCTBCHHBIM 3TallOM



B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYy4YalOIIUXCs; CIOCOOCTBYET
(OpMHPOBAHNIO IEHHOCTHOIO OTHOIIEHUSI K €CTECTBEHHO-HAYUYHBIM 3HAHMSIM, K PUPOAE, K
YeJI0BEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pa30oBaHUe 00yJarOIIUXCs.

JlanHple HampaBi€HHS B OOyYEeHHMM XUMHH 0OecredyuBaroTcsi — crenuduxon
coJiepKaHusl Yy4eOHOTo IpeaAMEeTa, KOTOPBINA SBJIAETCS MENAaroruuyeckd aaanTHPOBAHHBIM
OTpakeHHeM 0a30BOM HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHUE
OOy4arolMMHUCS. CUCTEMBbl IE€PBOHAYAIBHBIX IOHATHH XHWMHUH, OCHOB HEOPraHMYECKOH
XUMHH U HEKOTOPBIX OTJEIBHBIX 3HAYNMBIX ITOHATHNA OPTAHUYECKON XUMUH.

CTpykTypa coJepkaHus NporpaMMbl IO XUMHHM Cc(HOpMHUpPOBaHa Ha OCHOBE
CHUCTEMHOI0 IMoAXoJa K €€ n3ydeHnto. ColepKaHue CKIIAbIBACTCS U3 CUCTEMBI IIOHIATHH O
XUMHUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI MOHATHI O XUMHUUYECKOU peakuuu. O0e 3Th
CUCTEMBI CTPYKTYPHO OPraHM30BaHbI 110 IPUHIIUILY I1OCIEA0BATEIBHOIO Pa3BUTUA 3HAHUU
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YUYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

—Ilepnoanueckoro 3akona /I. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHUH;

—y4EHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

—MpeCTaBICHUN 00 IEKTPOIUTUUECKON JUCCOLUAIIMH BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE DMIIMPUYECKHU IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS

MOCJIEI0BATENbHO OT OJHOIO YPOBHS K JPYTOMY, BBIMOJHSSA (PYHKIUN OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMS M BO3MOXHOCTEH NPAKTHYECKOTO IPUMEHEHUS M
ITOJIyYEHHUs U3Y4aeMBbIX BELIECTB.

OcBoeHue mporpaMMbl 0 XUMHHM CHOCOOCTBYET (POPMHUPOBAHHUIO MPEICTABICHUS O
XUMHUYECKON COCTABIIAIONICH HAy4YHOM KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOMN IMPUPOJBI,
LICHHOCTHOTO OTHOLIEHHs K HAy4YHOMY 3HAHUIO M METOJAM IO3HaHWs B Hayke. M3yudeHwue
XUMUU TPOUCXOJIUT C MPUBJICYEHUEM 3HAHMM M3 paHee M3YyUYECHHbIX YYEOHBIX MPEIMETOB:
«OxpyXaromui Mup»,

«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Tpu n3ydyeHnn XuMHUH MPOUCXOAUT (POPMUPOBAHME 3HAHUN OCHOB XMMUYECKON HAyKU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YeJIOBEKa U Kak

OJHOI'o M3 KOMIIOHCHTOB MHpOBOfI KYJIbTYPHI. 3&,[{&‘1& y‘{€6HOFO nmpeamMera COoCTOUT B



(GhOpMHUPOBAHUN CHCTEMBI XUMUYECKUX 3HAHUN — BaXHEUITNX (PAKTOB, MMOHSATUN, 3aKOHOB U
TEOPETHUYECKUX TMOJO0KEHUM, AOCTYNHBIX OOOOIIEHHII MHUPOBO33PEHUYECKOT0 XapakTepa,
S3bIKa HayKW, B MPHUOOIIEHUH K HAYYHBIM METOJAaM IO3HAHUS MPU HU3yUYECHUHU BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU M PA3BUTUU MO3HABATEIBHBIX YMEHUNW M UX
NPUMEHEHUH B Yy4eOHO-TO3HABATEIbHOM U Y4eOHO-UCCIENOBATENbCKOW JESITEIbHOCTH,
OCBOEHUU MpaBUi 0€30MacHOT0 0OpAIeHUs C BEIIECTBAMH B IOBCEAHEBHOMN KU3HU.

[Ipu M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl BaXKHOE 3HAYCHUE
npuoOpeN Takue 1eJd, Kak:

— (OpMHpPOBAHWE  MHTEUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHuUI0, COTPYJHUYECTBY,

CaMOCTOATEIbHOMY TMPHUHATUIO PEIICHH, CIOCOOHON aJanTUpOBaThC K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HaMpaBJICHHOCTh OOYYEHMs] Ha CHCTEMaTHYECKOe MpUOOLIeHHE OOydaroluxcs K
CaMOCTOSTENIbHOM  IMO3HABATEJIbHOM  JIE€ATEIbHOCTH, HAyYHbIM METOJaM IO3HaHuS,
(GopMHUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yCiaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYArOIIUMUCS OIbITa
Pa3HOO0Opa3HOM JEATEIbHOCTH, IO3HAHUS U CAMOMIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIINI ), UMEIOIIUX YHUBEPCATbHOE 3HAYCHUE JIJIS PA3TUYHBIX BUIOB JIEATEILHOCTH;

— (hopmupoBanue 001IeH PYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B
TOM YHUCJI€ YMEHHH OOBSCHATh M OIICHUBAThH SIBJICHUS OKPYKAIOUIErO0 MHPA, UCIOIb3YS
3HAHMS U OIIBIT, TOJIYYCHHBIC TPU U3YYCHUH XUMUU, IPUMEHSATh UX TIPHU PEIICHUH TPoOsieM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— ¢hopMHpOBaHUE Yy OOYYaIOMUXCS TYMaHUCTHUYECKHX OTHOIUICHUHN, TMOHUMAHMUS
LEHHOCTH XUMUYECKUX 3HAHUM NIl BBIPAOOTKH 3KOJIOTMUECKH 1IE1€CO00pa3HOro MOBEACHUS
B OBITY M TPYAOBOW NESITEIIBHOCTH B ILIEJIAX COXPAHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH
MNPUPOJTHOMN CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOEHUS

OOIIeYeI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpouiis u

HaIpaBJICHHOCTHU I[&J'IBHGIZHICFO O6Y‘ICHI/IH.



OOuiee 4KMCIO YacoB, OTBEAEHHBIX MJI HU3Yy4YEHUS XUMHUM HA YPOBHE OCHOBHOIO
obmrero oopazoBanus, coctapiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9
Kyacce — 68 JyacoB (2 4aca B HEJICIIO).

COAEPKAHUE OBYUEHUS

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poslb XuMHUM B KU3HU 4YelIOBeKa. XUMUSA B CUCTEME HayK. Tena u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHUE BellecTB. [loHATHE O
METO/Iax MO3HAHUS B XUMHUU. YHCThIE BemecTBa U cMecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIE€MEHThl. CUMBOJIbI XUMHYECKUX 3JIEMEHTOB.
[IpocTeie U cil0XKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuyeckas ¢opmysia. BaleHTHOCTh aTOMOB XHUMHYECKHUX DJIEMEHTOB. 3aKOH
MTOCTOSIHCTBA COCTaBa BEILIECTB.

OtHocuTenbHass aTomMHass Macca. OTHOcUTENIbHAs MOJICKYJsIpHass Macca. MaccoBas
JOJISI XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosb. MonsipHag macca. B3auMoCBsI3b KOIMYECTBA, MACCHI U
Yucia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢popmysiaMm XUMHUYECKUX COCTUHEHUM.

Pu3nuecKue U XUMHUUYECKUE SIBICHUS. XMMHUUYECKas peakius U €€ MpU3HaKU. 3aKOH
COXpPaHEHUSI MaCChl BEILIECTB.

Xumnueckue ypaBHeHus. Kiaccudukanus XUMHUECKUX peakiui (COeIMHEHHS,
pa3NoKEeHMs, 3aMEIIeHUs, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOMW MOCYI0H, IPaBUIaMH pabOThl B TaOOpATOPUU U IPUEMaAMU
oOpaitieHust ¢ 1a00paTOpHBIM 00OPY0OBAHUEM, U3YUYCHHUE U ONMCAaHUE (PU3NMUECKUX CBOMCTB
00pa3IoB HEOPTAHUYECKUX BEIIECTB, HAOMIOeHNE (PU3NUECKUX

(maBjeHUWE BOCKA, TasHUE JibJla, PACTHPAHME caxapa B CTYyINKE, KUIECHUE U
KOHJICHCAIUsl BOJIbl) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKAIMBAHWE MEIHOW MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIIOTOW) SIBJICHWM, HAOMIOJCHUE W ONMHCAaHUE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKINil (pa3iokKeHUe caxapa, B3auMOACHCTBHE CEPHON KHCIIOTHI
c xJjiopuaoM Oapusi, pasznoxenue rujgpokcuaa meau (II) mpu HarpeBaHuu, B3auMOICUCTBUE
xene3a ¢ pactBopoM cosia meau (II), uzydenue cmocoboB pasfeneHusi CMeCeil: ¢ MOMOIIbIO

Margura, q)HHBTpOBaHI/IC, BbIIIApUBAHUC, OUCTUIIIAINA, XpOMaTOTpa(bI/IH, IMPOBCACHUC



OUYMCTKH TOBAPEHHOM COJIM, HAOJIIOJIEHHE W ONMCAHUE PE3yJIbTaTOB IPOBENEHHS OIIbITA,
WUIFOCTPUPYIOLIETO  3aKOH  COXPAaHEHUsT  MacChl, CO3JaHUE  MOJEIEH  MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTE M HEOPrAaHUYECKHX BELECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U MPOCTOE BEUIECTBO.
Haxoxnenue kucnopoga B mpupoie, (U3NYECKHe W XUMHUYECKHE CBOICTBa (peakuuu
ropenusi). Oxcunsl. [lpumenenue xkuciaopoaa. CrnocoObl TOMyYEeHHs] KHUCIOpoOJa B
nabopaTopud ¥ mpomblluieHHOCTH. KpyroBopoT kwuciopoga B mpupoae. O30H —
AJJIOTPOTIHAS MOAUDUKAIIIS KUCIOPOA.

TemoBoil >PPeKT XUMHUECKON peakuu, TEPMOXMMUYECKUE YpPaBHEHUS, JK30- U
SHIAOTEPMHUYECKHUE PEAKINH. TOIIUBO:

yrojib U METaH. 3arps3HEHUE BO3/lyXa, YCUIEHUE MAapHUKOBOIO 3 QeKTa, pa3pylieHue
030HOBOT'O CJIOSI.

Bomopon — smeMeHT M mpocToe BemecTBo. HaxoxaeHune Boaopoaa B INPHUPOJE,
¢duznyeckrue 1 XuMHUYECKUE CBONCTBA,

pUMEHEHUE, CIIOCOOBI MoTy4eHus. Kuciaotel u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckrue CBOWCTBA BOAbl. Boxa kak pactBoputens. PactBopsl. HacklieHHsie u
HEHACBIILIEHHBIE PAacTBOpBI. PacTBOpMMOCTH BemiecTB B BoAe. MaccoBasi 1015 BelecTBa B
pactBope. XUMUYECKHE CBOMCTBA BOJIbl. OcHOBaHUs. PoJib pacTBOPOB B MPUPOJE U B KU3HU
yesioBeka. KpyroBopoT Bopl B IpUPOAE. 3arps3HEHUE NMPUPOIHBIX BOJ. OXpaHa U OYMCTKA
IIPUPOJIHBIX BOJ.

Knaccuduxanus neopranmdeckux coenunenuid. Oxcunpl. Kiaccudukaiuys oxcumaos:
cosieoOpasyromue (OCHOBHbIE, KHUCJIOTHbIE, aM(OTEpHbIE) U  HECOJIeoOpa3yrolIue.
Homenknarypa oxcupoB. dusnyeckue M XUMHUYECKUE CBOMCTBA OKCUAOB. llomyueHue
OKCHJIOB.

OcHoBanusi. Krnaccudukaiysi ocHOBaHMN: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Howmenknarypa ocHoBaHni. Ou3znueckne U XMMUYECKUE CBOWCTBA OCHOBAaHMWM. IlomydeHue
OCHOBAHHM.

Kucnotel. Knaccudukarnuss kucinor. Homenknarypa kucioT. Pusznueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psp aktuBHOocTM MetaiioB H. H. bekerosa. Ilomyuenue

KHCJIOT.



Comu. Howmenknatypa coneil. @Pu3nuecKMe W XHMHUYECKHE CBOMCTBAa COJIEH.
[Tonyuenue coneu.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KAaUEeCTBEHHOE OIPENEIICHUE COAECPKAHUS KHUCIOpPOJa B BO3IYXE, IOJIy4YEHHUE,
coOupaHue, paclo3HaBaHUE U U3YICHHEC

CBOMCTB KHUCJIOpO/a, HAOJIOJCHUE B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOAOM U
yCIIOBUS BOZHMKHOBEHUSI M MPEKpallleHusi TopeHus (mmoxapa), 03HaKOMIJICHHE ¢ 00pasiamu
OKCHJIOB M OIHCAHHE WX CBOMCTB, IOJIy4YeHHE, COOMpaHHE, pACIIO3HABAHUE M H3yYEHHE
CBOMCTB BOJiOpoJia (ropeHue), B3aumojeiictsue Bogopona ¢ okcugom meau (II) (BozmoxHo
HCIIOJB30BaHUE BUICOMATEPUAIIOB), HAOIIOICHUE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
HCCJIEIOBAHUE OCOOEHHOCTEM pacTBOPEHUS! BELIECTB C PAa3JIMYHOM PpPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM J0JI€HM PACTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJbI C METAUIAMHM (HATpPUEM U KaJbLKeM) (BO3MOXXHO HMCIOJb30BAHHE
BUJIEOMATEPHAIIOB), HCCIEIOBAaHUE OOpPa3IOB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIIOICHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpPAX KUCJIOT U ILIEIOYEH,
n3yueHue B3aumozeincTBus okcuaa meau (II) ¢ pacTBOpoM CEepHOM KHCIOThI, KHUCIOT C
METaJJIaMH, PEAKIUA HEUTpaIN3aliy, NOJy4eHUE HEPACTBOPUMBIX OCHOBAHHU M, BHITECHEHUE
OJIHOTO MeTajuia APYTUM M3 PacTBOpa COJIM, PEIICHHE DKCIIEPUMEHTAIBHBIX 3aa4 10 TEME
«BaxkHenIme KJ1acchl HEOPTaHUYECKUX COCIAUHEHUI.

IHepuoanuyeckuii 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHUX 3JeMeHTOB /I,
N. MenaeneeBa. CrpoeHue aromMoB. XuMHYecKass CBs3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIEC PeaKIIUN

[lepBbie TOMBITKU KJAacCU(pUKAIMA XUMUYECKUX dJeMEHTOB. [loHsTHEe O rpymnmax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIE U

LIEJI0OYHO3EMEBHBIE METaJUIbl, TaJOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpHIE
00pa3zyroT aM(poTepHbIe OKCUIBI U THAPOKCHUJIBI.

[lepuonnueckuit 3akoH. llepuognueckass cucremMa XHUMHUYECKUX JJIEMEHTOB /l.
N. MenpaeneeBa. Kopotkonepuoanas u jaiuuHHOmepuoaHass (opmer  [lepuommyeckoit
cucreMbl xumuyeckux diiemeHToB [[. M. Menneneesa. Ilepuonsl u rpynnsl. Ousznueckuit

CMBICJI ITIOPAAKOBOI'O HOMCPA, HOMCPOB IICPHUOAA U I'PYIIIILI 3JICMCHTA.



Crpoenne artomoB. CocTtaB aTOMHBIX saep. HM3otombl. OnexkTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB IMepBbiX 20 XUMHUYECKHX 3JieMeHTOB llepuoauyeckoit
cucremsl /1. 1. Menneneesa. XapakTepucTuKa XUMUYECKOTO JIEMEHTA MO €r0 MOJIOKEHUIO
B [Iepnonnueckoi cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHUs  paguyca  aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOAaM.

3nauenue Ilepuommueckoro 3akoHa u Ilepuonnueckoil CUCTEMBI XUMHUYECKHX
3JIEMEHTOB JIJIA Pa3BUTHUS HAYKU U NpakTUKU. [{. 1. MenneneeB — y4EHbIN U TpakIaHVH.

Xumuueckass — cBsa3b.  KoBaneHTHas — (mosisipHas M HEMNOJISIPHAsi)  CBSI3b.
DIEeKTPOOTPULATENIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenb okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHCIICHHS] U BOCCTAHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3loB BEUIECTB METANIOB U HEMETAIUIOB, B3AUMOJIEHCTBUE THAPOKCHIA
LIMHKA C pacCTBOPAMH KUCJIOT U LIEJI0YEM, IPOBEAEHUE OIBITOB, MITIOCTPUPYIOIINUX IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHHe,  peakluu  pas3jioKeHUs,
COCMHCHUSA).

Mescnpeomemmnuwle céasu

Peammszanmst MeXNpeaMETHBIX CBSA3€M NPU  HM3yYEeHMM XUMHH B & KJacce
OCYILIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHATUH, SIBJISIOIIUXCS CUCTEMHBIMHU JUISl OTHENBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TMOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaju3, CHHTE3, KiiaccupuKanus,

NEePUOJIMYHOCTb, HAOIIOJIEHNE, YKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJEIb,
SBJICHHE.

@usuka: Marepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsisi, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHME BEUIECTBa, a3, PU3NYECKUE BETUUHUHBI, €AMHULIBI U3MEPEHUs], KOCMOC, TIJIAaHETHI,
3BE3b1, ComHILE.

buonorus: dorocunres, apixanue, onocdepa.



['eorpadusi: armocdepa, rugpocdepa, MHHEpaAIbl, TOPHBIE MOPOABI, IOJIE3HBIE

HCKOITIaCMbIC, TOIIJIMBO, BOAHBIC PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

Ilepnonnuecknii 3akoH. Ilepuoguueckas cucrteMa XMMHYECKUX JJIEMEHTOB /.
N. MenpaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KaJIMsl, KAIBLHS U UX COCAVUHEHUI B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMEeHTOB B [leproandeckoiil cucteMe U CTPOEHHEM MX aTOMOB.

CrpoeHne BemecTBa: BUABI XUMUYECKOW CBSA3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEHIETKH M BHJA XUMHUYECKON
CBA3U.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIINXCS K Pa3JINYHBIM KJlacCcaM HEOPraHUYECKUX COCIUHEHNN, TeHETUYECKas
CBSA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudpukanus XUMHUYECKHX peakUUid MO pazIuYHbIM MpU3HAKaM ([0 YUCIY U
COCTAaBy Y4YaCTBYIOIIMX B PEaKUWMU BELIECTB, MO TEMJIOBOMY 3(P(DEKTy, MO0 H3MEHEHUIO
CTENEHEH OKHUCJIEHUS XHMMHYECKHUX JJEMEHTOB, MO OOpaTUMOCTH, MO Yy4YacCTHUIO
KaTajan3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUSI.

[TonsiTue 0 ckopocTu XuMUUeckoil peakuuu. [Tonsitue 00 00paTUMbIX U HEOOPATUMBIX
XUMU4eCcKuX peakuusax. [lonsarue o

TOMOT€HHBIX M TeTeporeHHbIX peakuusx. [lonstue o kartanmuze. Ilonstue o
XUMUYECKOM paBHOBecHHU. DakTOpbl, BIUSIONIME HAa CKOPOCTh XUMHUYECKON peakiuuu U
ITOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE PEAKIUU, JJIEKTPOHHBIN OallaHC OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHON PEAKIIUU.

CocraBieHue  yYpaBHEHHMH  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUU €

HCIIOJIBb30BAHUEM MECTOZAA SJICKTPOHHOI'O OaaHca.



Teopus >3IEKTPOJIUTUYECKOW TUCCOLMALMU. OJEKTPOJUTHBI W HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M IUCCOUMALIMN BEUIECTB C PA3JIUYHBIMU BUJAMHU XUMUYECKOM
cBsa3u. Crenenp guccounanyv. CUIbHBIE U CIA0BIE JIEKTPOJIHTHI.

Peakuuu nonHoro ooMeHa. Y cioBusl MPOTEKAaHUs PEAKIM HOHHOTO OOMEHa, TOJTHbIE
U COKpAIlIEHHbIE MOHHBIE ypaBHEHHs peakiui. CBONCTBa KHUCJIOT, OCHOBAaHUM M COJIEU B
CBETE MPEJCTaBICHUN 00 AJIEKTPOIUTUYECKOW nucconnanuu. KauecTBeHHBbIE peakluu Ha
UOHBL. [IoHsATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX BELIECTB —
METaJUIOB M HeMeTayioB (Tpadura M anMasa), CIOXKHBIX BEHIECTB (XJIOpHJIa HATpUs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKIIMU OT BO3JACHUCTBUS PaA3JIMYHBIX
(aKTOpOB,  UCCIEIOBAHHE  BJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, IMpolecca
JAUCCOLMAIMN KHUCIIOT, LIEN0Ye U cosel (BO3MOXHO MCIOJIb30BAaHUE BHUJEO MaTEpUasoB),
MIPOBE/ICHHUE OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKHU MPOTEKAHUS PEAKIM HOHHOTO 0OMeHa
(oOpa3oBaHue ocajka, BblAEIEHHE raza, oOpa3oBaHHE BObl), ONBITOB, WILIOCTPUPYIOLINX
MIPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBbHBIX pEAKUMid (TOpEeHHE, pPeaklUuu Ppa3ioKEHUs,
COCIMHEHHUSI), PACMO3HABAHME HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO0 KAaue€CTBEHHBIX
PEaKLMI Ha UOHBI, PELICHUE YKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTauibl 1 X cOeIMHEHUS

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
creneHu okucienus. CTpoeHue u

(dbu3nyeckre CBONCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMoJIeHCTBHE ¢ METaIaMH, HEMETAJJIaMU, IIeJI0YaMHu ). XJIOPOBOJAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYECHUE, NMpUMEHeHHUe. [lelicTBue xijopa u
XJIOPOBOJIOPOJIa HA OPraHU3M 4YEJIOBEeKa. BaxkHeuume XJIOpUAbl M MX HAXOXKICHHUE B

MIpUpOJIEL.

OO6mast xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne U GU3NIEeCKrue CBOMCTBA MPOCTHIX BEIIECTB —
KUCJIOpOoAa W Cepbl. AJIOTPOINHBIE MOAUPUKAIMUA KUCIOPOJa U Cepbl. XUMHYECKUE
cBoricTBa cepbl. CepoBOIOPOa, CTpOoeHUE, (DU3NUECKUEe W XUMHUUYECKHE CBOMCTBA. OKCHIBI

CECPLI KaK IMPCACTABUTCINM KHCIOTHBIX OKCHIOB. CCpHa}I KHCJIOTa, (1)I/ISPI‘1€CKI/I€ 141



XUMUYECKHE CBOWCTBA (0OmMME KakK MPEACTaBUTENS Kilacca KUCIOT W CHenu(puyecKue).
XYMMHUYECKHE PEeaKIIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CIOco0a MOJyYEeHHs] CEpHOM
KucJIOoThI. [IpuMenenne cepHoit kucimoThl. COM CEPHOU KUCIIOTHI, KAYSCTBEHHAS PEaKIIHsI Ha
cynbdar-uon. HaxoxaeHue cepol u eé

COCIMHEHUH B TMpuUpoJie. XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIew  cpesbl
COCIMHECHUSIMU CephI (KUCIOTHBIC JTOXKIH, 3arPS3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0
peI0TBpaICHUS.

OO6mast xapakTtepuctuka smeMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTETNICHU OKHUCIEHHUsA. A30T, pacnpocTpaHEHUE B Tpupoje, (pusnyeckue u
XuMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMUAK, ero ¢Gu3HUecKue u
XUMUYCCKUE CBOWCTBA, MonydeHue u mpumeHeHue. Coiu aMMOHMS, WX (DHU3UYECKHE |
XUMUYECKHNE CBOWCTBA, MpUMEHEHHE. KauecTBeHHAs! peakius Ha MOHBI aMMOHHUS. A30THAs
KHCJIOTa, €€ mojyuyeHue, pu3ndeckue U XMMUYECKUE CBOWCTBA (0OIIME KaK MpeJCTaBUTENS
KJ1acca KUCJIOT u cnernuduyeckne). Mcmoap30BaHne HUTPATOB B COJICH aMMOHHS B KA4ECTBE
MUHEPAIbHBIX yI00peHui. XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIIeH Cpe/ibl COeAMHEHUSIMU
a3oTra (KUCIOTHBIE JOXIHW, 3arpsi3HEHUE BO3AyXa, IMOYBbl U BOAoEMOB). Docdop,
ajuioTponHele  Moaudukaruu docdopa, duzmyeckrue M XUMHUECKHE CcBoicTBa. Okcua
dbochopa (V) u dpochopnas kuciora, GU3NIESCKUE U XUMHUYCCKHE CBOWMCTBA, IMOJTyUYCHHE.
Hcnonb3oBanue pochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mast xapakrepuctuka 371eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCJICHHUS.  YTIEpoJ,  aUIOTPONHBIE  MoJaudUKaIuH,
pacrpocTpaHeHue B MOpupoje, (puznueckue W XUMHUUYECKHE CBOMCTBa. AjcopOuus.
KpyroBopor yraepoga B mpupoxae. Okcuuabl yriepoaa, ux (QU3NYECKHe W XUMHYECKUE
CBOMCTBA, JICCTBUEC HA YXUBBIC OPTaHHW3MBI, MMOJIYYCHHUE M MPUMEHEHHE. DKOJOTHUYSCKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieponaa (IV), rumoreza r7100adbHOTO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIM d(ddexT. YrompHas kuciota u €€ Ccoimu, UxX (QU3NYECKUEe U
XUMHUYCCKHUE CBOMCTBA, MOJYUCHUE M NpUMEHEeHHE. KadecTBeHHas peaknus Ha KapOOHaT-
noHbl. Mcmonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH M CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIle TOHATHS 00 OpPraHWYECKWX BEIIECTBAX KaK O COCIMHCHHSIX
yriaepona (MeTaH, ATaH, OSTWJICH, AalleTWJICH, OSTaHOJ, TIWIEPUH, YKCYCHasi KHCIIOTA).

[IpupoaHble UCTOYHUKU YTIEBOAOPOAOB (YroJib, MPUPOIHBIA ra3, HEe(Th), MPOAYKTHI HUX



nepepaboTku (O€H3WH), UX POJL B OBITY W MPOMBINUICHHOCTU. [loHSATHE O OMOTIOTHYECKH
BaXXHBIX BEILECTBAX: >HUpaX, OelKax, yrieBoJax — M HUX POJIM B KU3HU YEJIOBEKa.
MarepuanbHOE €AUHCTBO OPIAHMYECKUX U HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBA, MOJyYE€HHUE U TMPHUMEHEHUE.
Coenunenusi kpemHust B mipupojge. OOmue npencraBieHuss 06 oxcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CHIMKATBl, MX HUCHOJIb30BaHHWE B OBITY, B TNPOMBIIUICHHOCTH.
Bakneiiive cTpouTelbHbIE MaTepUalbl: KepaMuKa, CTEKJI0, [IEMEHT, OETOH, KeJIe300€TOH.
[TpoGemsr

0€30MacHOr0 MCIOJIb30BAHUS CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumeHm:

U3yuyeHHEe OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJIIHOW KHCJIOTHI,
MIPOBE/ICHHE KAUYECTBEHHBIX PEAKIMA Ha XJIOPUA-MOHBI M HAONIOJEHHE MPU3HAKOB HX
MPOTEKAHUSs, OMBITHI, OTPaKAIONINE (PUINUECKNE U XUMUYECKHUE CBOMCTBA rajJJOT€HOB M UX
COEIMHEHHUI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), O3HAKOMJIEHHE C 00pa3lamu
XJIOpUJOB (TaJOreHUI0B), O3HAKOMJIEHME C o0Opa3laMu cepbl U €€ COEIMHEHUSIMU
(BO3MOXHO HCIOJIb30BAaHUE BHJEOMATEPHAIIOB), HAOMIOAEHHE IIpolecca OOYTIMBAHUS
caxapa MOJ JEWCTBUEM KOHIIEHTPUPOBAHHON CEpHOM KHUCIOThI, HU3yYEHUE XUMHUYECKUX
CBOMCTB pa30aBICHHON CEPHOU KHUCIOTHI, MPOBEICHNE KaYeCTBEHHON peaKIMu Ha Cylbdart-
MOH M HaOJII0JIeHHE MpU3HaKa €€ MPOTeKaHus, 03HAKOMJIEHUE ¢ (PU3NYECKUMH CBOWCTBaAMU
azota, (ochopa m wuX coenuHEeHUN (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPHAIIOB),
obpa3namMu a30THBIX B (HOocPOpHBIX yIOOpeHUH, MmoTyuyeHne, CoOOupaHue, pacrno3HaBaHue U
M3y4YEHUE CBOMCTB aMMMaKa, MPOBEJCHUE KAYECTBEHHBIX pPEaKIUHd HAa WMOH aMMOHHUSA U
dbocdar-uoH U U3yyeHue NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCJIOTBI C MEIbI0 (BO3MOXXHO HCIIOJIB30BAHUE BHUIEOMATEPUATIOB), H3YyUYECHHE
MoOZeNIed KPUCTAIUIMYECKUX PEIIETOK anmasa, rpaduta, ¢yiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM aJIcOPOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM M yCTPONCTBOM
MPOTHUBOTa3a, MOJy4yeHHUEe, cOOMpaHue, pPaclO3HABaHWE M W3YUYEHUE CBOMCTB YTJIEKHCIIOTO
ra3a, NpOBEJICHWE KAaueCTBEHHBIX pEaKIHWii Ha KapOOHAT W CUJIMKAT-UOHBI U HU3YYCHUE
MPU3HAKOB WX MPOTEKAHMS, O3HAKOMJICHUE C MPOAYKIIMEH CHUIMKATHON MPOMBIITUICHHOCTH,
pelIeHre 3KCIepUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHele HeMeTallJIbl U UX COCIUHEHUS.

MeTaJibl 1 UX COEeAMHEHUS



OOmrasi xapakTepUCTHUKAa XUMHUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAHUM MX
nonoxenuss B Ilepuogmueckon cucreme xumumuyeckux diaeMmeHToB JI. . MenneneeBa u
ctpoeHus artomoB. CrTpoeHwe MeTauioB. MeTalmyeckas CBA3b M MeETaUInYecKas
KpUCTaJUIMYECKas peIETKA. DIEKTPOXUMUUYECKUN pAJl HANPSIKEHUA MeTauioB. dusnueckue
U XMMHUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoObl momydeHuss metawioB. [lonarue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBel (CTajib, YyTyH,
JTIOpATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B ObITY U IPOMBIIIUIEHHOCTH.

[[lenoynble MeTawibl: mMoJiokeHWe B llepuoandeckol cUCTEME XUMHUYECKHUX
anemeHToB [I. 1. Menneneesa, CTpoeHME UX aTOMOB, HaXOKJIECHHUE B npupoae. dusnyeckue
U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus v Kaius). OKCUIbI U TUAPOKCHUIBI HATPUS U
kanus. [[ppuMeHeHne MEem0YHbIX METAIUIOB U UX COCIMHEHU.

[[{enoyHO3eMENBbHBIE METAJUIBI MAarHuid W KajnbLWil: moJiokeHue B [lepuommueckoi
cucreMe xumuueckux aieMmeHToB 1. M. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOX/JICHUE B
npupoje. PU3ndecKne 1 XMMUYECKUE CBOMCTBA MarHus U KaJIbIUs.

Baxneiiime coenuHeHus Kanblus (OKCUA, THAPOKCUM, coiH). JKECTKOCTh BOJBI U
CIOCOOBI €€ YCTpAHEHMUSI.

AmoMuHHN: T0JIOkeHHEe B llepuonnueckol cucTeMe XHMHYECKHX JJIEMEHTOB /.
N. MenneneeBa, CTpo€HHE aTOMa, HaxoXJAeHUE B Ipupone. PU3NUECKHE U XUMHUYECKUE
CBOMCTBA aTFOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCUJIA ATFOMUHUS.

Kene3o: mnomoxenue B llepumogmueckoil cuCTEME€ XHUMHUYECKUX 3JIEMEHTOB JI.
N. Menneneesa, CTpoOEHHE aTOMA,

HaxoXJIeHue B npupoac. Puznueckne M XHUMHUYECKHE CBOMCTBA kene3a. OKChapbl,
ruapokcuisl u conu xkenesa (II) u xenesa (I1I), ux cocra, cBoWCTBA U MOTyYSHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C 00pa3llaMu METAJIOB M CIJIaBOB, MX (DU3MUYECKUMHU CBONCTBAMU,
M3YUYEHHE PE3YIBTATOB KOPPO3UHU METAIIOB (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB),
O0COOCHHOCTEH B3aMMOICHCTBHS OKCH/IA KAJIBIUSI U HATPHUS C BOJIOU

(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB MKECTKOU
BOJBI, IIpoLlecca TOpPEHUs JKelle3a B KUCJIOpoae  (BO3MOXHO  HMCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MPU3HAKOB NPOTEKAHUSI KAYECTBEHHBIX PEAKIMA Ha WOHBI: MarHusl,
KaJIbIIMsI, aIFOMUHUS, InHKa, sxkene3a (1) u sxenesa (I1I), menu (II), Habmtonenue u onucanue

IMpoueCcCoOB OKpallMBaHUsA IINIAMCHHM HWOHAaMM HATpUA, Kallkud W KaJbI M (BOBMO)KHO



WCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA
QTIOMUHUS M TUIPOKCHJIA IMHKA, PEHIEHHE OHKCHEPUMEHTAJIbHbIX 337a4 [0 TeME
«BaxxHeuIre METaAJUTbl U UX COCTUHEHUSD.

XuMuUS 1 OKpY:Kaouias cpeaa

BemecTtBa u wmarepuansl B TNOBCEJHEBHOM JKM3HU 4elOBeKa. be3omacHoe
HCIIOJ30BaHUE BEIIECTB U XUMUUYECKUX PEAKIIUAM

B ObITy. [lepBast momolIIs MpU XUMUYECKHUX 05KOTaxX U OTPABJICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyXkaroled cpenbl (mpenenbHas — JAOMyCTUMAs
KOHIIeHTpaIus BemecTs, ganee — [1J1K). Pons Xxumuu B pemeHnn 5KOJI0THIECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepualioB (CTEKJIO, CIUJIaBbl METAJJIOB, IOJUMEPHbIE
MaTepHuabl).

Mesxcnpeomemnbnie ceasu

Peammszanmss MeXnpeaMETHBIX CBSA3EM NpPU  HM3YYeHMM XUMHA B 9  Kiacce
OCYIIECTBJISIETCSL Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUM, SIBJSIOMIMXCS CUCTEMHBIMU JJISl OTJACJIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
[UKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TOHSATHUS: HAY4YHBIN (DaKkT, TUMOTE3a, 3aKOH, TEOpHs,
aHaju3, CHHTE3, Kiaccupukanus,

NEePUOIMYHOCTh, HAOJIOIEHNE, YKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJICIb,
SIBJICHHE, TAPHUKOBBIN 3((DEKT, TEXHOJIOTHSI, MATEPUATIBI.

dusuka: Marepusi, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHWJ, H30TOIIBI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUIN 3apsii, MNPOBOJHHMKH, TOIYIPOBOJIHUKH,
JURJIEKTPUKH, (DOTOIJIEMEHT, BEILIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ia3,
pacTBOp, PAcTBOPUMOCTh, KpUCTAIIMYECKass PEIHIETKA, CIUIaBbl, (PU3MUYECKHUE BEIIMYUHBI,
€IUHULIBI

M3MEPEHHUsI, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dboTtocunres, Apixanue, ouocdepa, IKOCUCTEMA, MUHEPATbHBIC YI00pEHNs,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTHI,

MUTATEJIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rtumpocdepa, MuHEpanbl, TOPHBIE TMOPOJbI, TMOJIC3HBIC

HCKOITIaCMbIC, TOIIJIMBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA ITPOIT'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIEro 0oOpa3oBaHUS
JOCTUTAIOTCSI B XOJ€ OOy4YeHuss XHMHHM B €IMHCTBE Y4YeOHOM U BOCHHMTATEIbHON
NEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU H
JlyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMU, MPUHSITBIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT IMpOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHUSI U COLMAIIA3AIIUU
o0yyJarommxcs.

JInyHOCTHBIE PE3yJbTaThl OTPAXKAIOT FTOTOBHOCTh OOYYAIOIIUXCSI PYKOBOJICTBOBATHCS
CUCTEMOU MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONbITA JEATEIIBHOCTH Ha €&
OCHOBE, B TOM YHUCJI€ B YaCTH:

1) mMaTpMoOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOWIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4YHOMY HAcCJEIWI0, MOHUMaHUs 3HAYEHUS] XMMUYECKOW HAYKU B JKMU3HU COBPEMEHHOIO
o0111ecTBa, CIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOPMAIIHEH O TTePEAOBBIX TOCTUKECHUSIX U
OTKPBITUSIX MUPOBOW U OT€UECTBEHHON XUMMUH,

3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEJCTABJICHUS] O COLIMAIBHBIX HOPMax U MpaBWJIaX MEXIUYHOCTHBIX OTHOIICHHWH B
KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-
HCCIIeIOBATENIbCKON, TBOPYECKOM W APYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM ACSATEIbHOCTH MPH BBINOTHEHUU YUEOHBIX, MO3HABATEIbHBIX
3a/1ay, BBIMOJTHCHUM XUMUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYCOHBIX MPOCKTOB,
CTpEeMJICHHUS K B3aUMOIIOHMMAHWI0O M B3aUMOIIOMOINM B TIpoOllecCCe OTOH ydeOHOI
NEeATEIbHOCTH, TOTOBHOCTU OIIEHHMBAaTh CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBApPUIIEH C
MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHE TMPEJCTABICHUSI O BELIECTBE U XUMHUYECKOM peakiuu,

COOTBCTCTBYIOIIHC



COBPEMEHHOMY YPOBHIO Pa3BUTH HAYKH W COCTABJISIONINE OCHOBY JJIi TTIOHUMAaHUS
CYITHOCTH HAyYHOU

KapTUHBI MHUPA, TIPEICTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI,
B3aUMOCBSI3IX

YeJI0BeKa C MPUPOTHON CPEIOH, O POJIM XMMHHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAlPABJICHHBIC HA MOJYyYEHWE HOBBIX 3HAHWHA MO XWMUH,
HEOOXOAMMBIE /Il OOBSCHEHHsS] HAaOIIOaeMBIX IMPOIECCOB M SIBICHUH, MO3HABATEIHHOM,
MHPOPMAITMOHHON M YHMTATEIhCKOW KYJIBTYPHl, B TOM YHCJIC HAaBBIKOB CaMOCTOSITEIHHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIUTEPATYpPOH, MOCTYITHBIMH TEXHHYECKUMH
cpencTBaMu HH(GOPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYUYCHUIO U MO3HAHUIO, JII0O03HATENBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K

caM000pa30BaHUIO, MPOCKTHON M UCCIIEI0BATENBCKON AEITETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIIEHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEHUIIIEM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE I[EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha

3IOPOBBIN 00pa3 KU3HHU, OCO3HAHWE TOCIEJACTBUN M HEMPHITHE BPEIHBIX MPUBBIUEK
(ymoTpeOneHust ajakorojsi, HapKOTHKOB, KypEeHHs), HEOOXOIUMOCTH COOIIOJCHUS TPaBUII
0€30MacHOCTH MPU OOPAIICHUH ¢ XUMUYSCKUMHU BEIIIECTBAMH B OBITY U peaTbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUYECKOMY HM3YyUYECHHIO MNpoQeccuil U Tpyda pa3iuyHOTO poja,
YBaXEHUE K TPYyAYy M pe3yjbTaTaM TPYAOBOW MAEATENBHOCTH, B TOM YHCIJIE Ha OCHOBE
MPUMEHEHUS ITPEAMETHBIX 3HAHUH 110

XUMHUHU, OCO3HAHHBIM BBIOOP MHAMBHUAYAIbHOM  TPAGKTOPUU  MPOJOJKEHUS
oOpa3oBaHMs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XMMHH, OOIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN, YCIEIIHON

npo(heCcCHOHANBHON N1eATEIbHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTb
aJanTUPOBATHCS B

po(hecCUOHATIBHOM Cpene;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHHUS:



HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KAaK MCTOYHUKY >KU3HM Ha
3emiie, OCHOBE €€ CYIeCTBOBAHMSI, TOHUMAaHUE LIEHHOCTH 3/I0pPOBOr0 M O€30macHOro oopasa
KU3HHU, OTBETCTBEHHOE

OTHOLIEHUE K COOCTBEHHOMY (DM3MYECKOMY U NCUXMYECKOMY 3J0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJIEHUsI MpaBMJI O€30MaCHOrO MOBEICHUS] MpU paboTe C BEIIECTBAMH, a
TaK)X€ B CUTYallHUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydyaeMble MPU U3YUCHUU XUMHH, JJI1 PEUICHUS
3a/lay, CBSA3aHHBIX C OKPYXKAIOIIEH NPUPOAHONU Cpefoi, [JIsi TOBBIIICHUS YPOBHS
HKOJIOTMYECKOM KYNIbTYpbl, OCO3HAHUS TJI00aIBHOTO XapaKTepa SKOJIOTMUECKUX MPoOIeM H
IIyTe MX PELICHHs] NOCPEACTBOM METOAOB XMMHH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS

PYKOBOJACTBOBATLCA UM B HO3HaBaT€HBHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ ITPAaKTHKC.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meTanpeaMeTHBIX PE3YJIbTATOB BBIAEISAIOT 3HAYUMBbIE AJi1 (POPMUPOBAHUS
MHUPOBO33pEHUS

oOllleHayYHbIe TTOHATHUS (3aKOH, TEOPUsl, MPUHIIUII, TUTIOTEe3a, (PaKT, cucTema, mpolece,
HKCIIEPUMEHT U JApYroe.), KOTOpbl€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX
npeaMerax M IO3BOJISIIOT HAa OCHOBE 3HAaHUM U3 3THUX MpeaMeToB (OpMUPOBATH
MPEACTABICHHUE O LIETOCTHOW HAYYHOU KapTHUHE MUPA, U YHUBEPCAIIbHbIE yUeOHbIE TEUCTBUS
(mo3HaBaTenbHble, KOMMYHHUKAaTHUBHBIE,  pEryJSITUBHBIE), KOTOpbIE  0OECIEUMBAIOT
(bopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSTEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO

y4eOHOM AesITENbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue JeficTBUA:
YMEHUSI HCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIIJICHUS MPU OCBOCHUU 3HAHWMU:

PAaCKpbIBATh CMBICIT



XUMUYECKUX TOHATUN (BBLACIATh MX XapaKTepHblE MPU3HAKH, YCTAaHABIUBATH
B3aUMOCBSI3b C

JIPYTUMH TIOHSATHUSMU ), UCTIONB30BATh MOHATHS I OOBSICHEHHS OTJCNbHBIX (AaKTOB U
SBJICHHUM, BBIOMPATh OCHOBAHUSA M KPUTEPUU ISl KIACCU(PUKALMK XUMUYECKUX BEIIECTB U
XUMHUYECKUX peaKklui, yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBS3H MEXIYy OOBEKTaMU
W3Y4YEHUs, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTHUBHBIE, 1€TyKTUBHbIE, [10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKJIFOUEHUS;

YMEHHME MPUMEHATh B  IIpollecce€  MO3HaHWS  MOHATUSA  (OpeaIMEeTHblE U
MeTarpeAMETHbIE),

CUMBOJINYECKUE (3HAKOBBIE) MOJENHU, HCIOJb3YEMbIE B XHMHHU, MPEOOpPa3OBHIBATH
IIMPOKO MPUMEHSAEMbIE B XUMUU MOJEIJIbHBIE MPEACTABICHHUSI — XUMHYECKUI 3HAaK (CUMBOJI
JJIeMEHTa), XUMUYeckass (opMyia M ypaBHEHHE XMMHYECKOM pEaKIMu — IpPH pPELIECHUU
y4eOHO-TI0O3HABATENbHbBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKTEpHU30BaTh CYIIECTBEHHBIEC MPU3HAKU N3YYAEMbIX 00BEKTOB — XUMUYECKUX BEUIECTB U

XUMHWYCCKHUX peaKHHfI, BBIABJIATDH 06HII/IC 3dKOHOMCPHOCTH, ITPUINHHO-

CJIEICTBEHHBIC CBA3U Y MPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SIBICHUSIX.

ba3oBble ucciaenoBarebCKue JAeiicTBHA.

YMEHUE UCIOJIb30BaTh MTOCTABJIECHHBIE BOMPOCH B KAUYECTBE MHCTPYMEHTA MTO3HAHMUS, a
TaK>Xe B

Ka4eCcTBE OCHOBBI 11 (OpPMHpPOBAHHS THUIIOTE3Bl IO MPOBEPKE IMPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHHE OIBITA 10 INIAHUPOBAHHIO, OPTraHU3AIMK U TTPOBEJICHUIO YYSHUUECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOII0AaTh 3a X0JA0M ITPOIIecca, CaMOCTOATEILHO TPOTHO3UPOBATh
ero pe3ynbrar, GopMyJIHpOBaTH OOOOIIEHUS] M BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOTO
OTIBITA, UCCIICIOBAHMS, COCTABIIATh OTYET O MPOJEIaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpaTh, aHAIU3UPOBATh U HHTEPIPETUPOBATH WHOOPMAIMIO Pa3IMYHBIX
BUJIOB U (OPM TPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XUMHUUYECKOTO COJIep)KaHMs, CIpaBOUYHbIE MocoOus, pecypchl MHTepHera),

KPUTHUYICCKU OCHUBATH NPOTUBOPCUUBYIO U



HEJI0OCTOBEPHYIO MH(OPMAITHIO;

YMEHHE TIPUMEHATh pa3UYHbIE METOJbl W 3alpochkl MpH TIOMCKEe U O0TOOpe
nH()OpPMAIIUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JJIsS BBIMOJTHEHHUS YYCOHBIX H
MO3HABATENbHBIX 3a7a4  OMNPEACNEHHOTO THMA, MPUOOpPETeHHWEe OmbiTa B  00JacTU
UCTIONB30BaHUsT MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJIAJEHUE KYIbTYPOH
AKTUBHOTO HWCIIOJb30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOMPATH
oNTUMAaJbHYI0 (hopMy TpeacTaBIeHUS HHHOPMALIUN U

WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIOKHBIMU CXEMaMH, TUarpaMMaMu, JpyTUMA
dbopmamu

rpaduKy U ©X KOMOUHAIIUSIMU;

YMEHHE HCIIOJNb30BaTh U aHAJM3UPOBATh B Mpolecce yueOHOW M MCCIIeI0BATEIbCKON
JEATETPHOCTH WHOOPMAITUI0O O BIUSHAW TPOMBIIUICHHOCTH, CEIhCKOTO XO3SHCTBA M

TPaHCIIOPTAa HAa COCTOAHHUC Oprmammeﬁ HpHpOI[HOﬁ CpCAIHbI.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme IlCﬁCTBHSIZ

YMEHUSI 3aJlaBaTh BOMPOCHI (B XOJie¢ AMANora W (WJIM) JIHUCKYCCUM) TIO CYIIECTBY
oOcyxmaemMoli TeMbl, (OPMYIUPOBATh CBOW TPEIIOKEHUS OTHOCHUTEIHHO BBITIOJIHCHHUS
MPEUIOKEHHON 3a/1a4u;

YMEHUSI TMPEACTABIATh MOJYYSHHBIC pPe3yJbTaThl MO3HABATEIHHOM MESITEILHOCTH B
YCTHBIX U

MUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAINIO PE3yJIbTaTOB BHITIOJHEHUS XUMUYECKOTO
AKCIIEpUMEHTa (J1abOpaTOPHOIO OMbITA, JJAOOPATOPHOUM PabOTHI MO MCCIIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOIO NMPOEKTA);

yMEHUSI Y4EOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIHHON
U HCCICAOBATEIIBCKOW NESITCIbHOCTH TIPH PEIICHWH BO3HUKAMOIIMX IMPOOJeM Ha OCHOBE
yuéra OOIMX HWHTEPECOB W COIVIACOBAHMSI TO3WIUN (OOCYXKIeHHUs, OOMEH MHEHHSIMH,
«MO3TOBBIE TITYPMbD», KOOPJUHAIIAS COBMECTHBIX NIEUCTBHM, OMpenelieHne KPUTEPHUEB IO

OLICHKE KauyeCTBA BBITOJIHEHHON PabOThI U IPYTHUE).



PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHA:

YMEHUE  CaMOCTOSITEJIBHO  ONpPENENATh  LEIu  JACSATENbHOCTH,  IIJIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATH U TPU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
JeSITeNIbHOCTh, BBIOMpATh Hambosiee 3(PQPeKTUBHBIE CMOCOOBI perieHus Y4YeOHbIX U
[IO3HABATEJIBHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIATh WIM KOPPEKTUPOBATH NPEIOKEHHBIN
QITOPUTM JCUCTBHI NMPHU BHINOJHEHUH 3aJaHUNA C YYETOM MOJIyUYEHHs HOBBIX 3HAHMNA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUMSIX, OLEHUBATh COOTBETCTBUE IOJYYEHHOI'O
pe3ynbrara 3asBJICHHOM L€JIM, YMEHHE HCIIOIb30BaTh W AHAIU3HPOBATH KOHTEKCTHI,

MpeJlaraéMble B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe mpeaMeTHBIX pPe3yJlbTaTOB IO OCBOCHUIO O00S3aTEIBHOTO COJCpPKaHUSA,
YCTaHOBJICHHOTO

naHHoH (enepanbHON paboueil MporpaMMoO, BBIACISIOT: OCBOCHHBIE O0yJarOIUMHUCS
Hay4HbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH, crienuduueckue sl peAMETHOM 00IacTh
«XuMus», BHUIBI JEATCILHOCTH IO TIOJYYCHHWIO HOBOTO 3HAHHS, €0 WHTEPIpPETAIlnH,

HpCO6p&30BaHHIO " IIPUMCHCHUIO B PA3JIMYHBIX y‘{e6HI>IX M HOBLIX CUTYallUAX.

K xonIy oOyuenus B 8 kjiacce mpeIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE JOKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:

. pPacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKUX TIOHSATHM: aToOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh (OJHOpPOAHAS M
HEOJHOPOJIHAsI), BAJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJICKYyJIIpHas Macca,
KOJIMYECTBO BEWLIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas JOJIsI XMMHUYECKOrO 3JIEMEHTA B
COEJIMHECHWH, MOJISIPHBIN 00BEM, OKCHI, KHUCJIOTA, OCHOBAHHUE, COJIb,
AIEKTPOOTPUIIATEILHOCTh, CTENEeHb OKUCICHMS, XUMHUYECKas peakius, Kiaccudukamms
pEAKUMM: PEAKUMH COCIUHEHUS, PEAKUMU PA3JIOKEHUS, PEAKUMU 3aMELICHUs, PEaKIUu

oOMEHa, 9K30- M JIHAOTEPMHUYECKHE pEaKlMH, TEIJIOoBOM 3(PQEKT peakiuu, SApo aTroMma,



AIIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTaIh, PAANYC aTOMa, XUMUYECKask CBSI3b, MOJISTPHAST
Y HEMOJSIpHAs KOBAJIEHTHAs CBA3b, HOHHAS CBA3b, NOH, KATUOH, AHUOH, PACTBOP, MaccoBas
710J1s1 BelecTBa (MPOIEHTHASI KOHIIEHTPAIIUsI) B paCTBOPE;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUN U MPUMEHATH
ATU MOHATHS PU ONKUCAHUY BELIECTB U UX MPEBPAILICHU;

. HCITOJIH30BaTh XUMHUUYECKYI0O CHUMBOJIUKY JIJISi COCTaBIIeHUs ()OPMYI BEIIECTB U
YPaBHCHUN XUMUYECKUX PEAKIINN;

. ONpEeNeNsITh BAJICHTHOCTh aTOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTEMICHb OKHCJICHUSI JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIAcCy COSIMHEHUH 1o (popMyIiaM, BUJI XUMUYECKON CBA3M (KOBAJICHTHAS U
HMOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

. packpeiBath  cMmbicn  llepuommueckoro  3akona I  W. Menneneena:
JEMOHCTPUPOBATh [OHUMAHUE [EPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHYECKUX
AJIEMEHTOB OT MX MOJIO)KEeHUs B llepronnyueckoil cucreme, 3aKOHOB COXPAHEHHS MAcChl
BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaapo;

. OTUCHIBATh U XapakTepu3oBaTh TaOMuuHyto Gopmy Ilepuoauyeckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3iinuaTh [MOHATHUS «rjaBHas mnoarpynna (A-rpymma)y u
«mmobounas mnoarpynmna (b-rpymma)», waiblie W OOJbIIME TEPUOJBI, COOTHOCHTH
0003HaUYeHUs1, KOTOpble uMEITcs B Tabmuie «llepuonuueckas cucreMa XUMHYECKHUX
anemeHToB [[. W. MenneneeBa» C YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsij sapa, oOlee Yucao JIEKTPOHOB U paclpeeicHue
UX TI0 DJIEKTPOHHBIM CJIOSIM);

. KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHMYECKUE BEIIECTBa,
XUMUYECKUEe peakiuu (M0 YHCIYy M COCTaBy YYacTBYIOIIMX B pPEaKIMU BEIECTB, IO
TerioBoMy hdekry);

. XapaKkTepu3oBaTh (OMUCHIBATH) OOIHME XWUMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIAaCcCOB, NOATBEPKIAas ONHUCAHWE NPUMEPAMU MOJEKYJSAPHBIX YpaBHEHUHN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

. MMPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kay€CTBEHHOI'O

CoCTaBa, BOBMOXHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpaHleHI/Iﬁ B pa3JIMYHLBIX YCJIOBHAX,



. BBIYMCIIITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BELIECTB,
MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1Mo (QopMylie COEIMHEHHUS, MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

. IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — AHAIM3 U
CUHTE3, CpaBHEHHE, O0000IleHne, CHCTeMaTH3allnl0, KIAacCU(UKAIUIO, BBISBICHHUE
MIPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUII HM3YyYEHHs] CBOMCTB BEIIECTB W XUMHUYECKHX
peakiMii, eCTEeCTBEHHO-HAy4YHbIE METOJbl IO3HAHMS — HAONIOJICHHE, HW3MEpPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

. CJIeI0BAaTh NPABWIAM IOJIb30BAaHUS XMMUYECKOM IMOCYAO0H M J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBWiIaM OOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMUA IO BBIMOJTHEHUIO J1a0OPaTOPHBIX XMMHUYECKUX OMNBITOB IO MOJYYEHHUIO H
coOMpaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOJIa U KUCIOPOJia), TPUTOTOBICHUIO PACTBOPOB C
ONpeNeNEHHON MacCOBOM JIOJE€M pacTBOPEHHOIO BEIIECTBA, IIAHUPOBATh M IIPOBOJUTH
XUMHUYECKUE 3KCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOILBIO

WHJUKATOPOB (JakMyc, peHon(TallenH, METUIOPAHXK U IpyTHe).

K xonIy o0yueHus B 9 kJiacce mpeIMETHBIE PE3YJIbTaThl HA 0230BOM YPOBHE JOKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

. pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHA: XUMHUYECKUN DIIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas peakius,
XUMHUYECKasi CBSA3b, TEIUIOBOM d(QEKT peaxiuu, MoJb, MOJSPHBIM 00BEM, pacTBOp,
AICKTPOJUTBI, HEIJEKTPOJIUTHI, DJIEKTPOIUTHYECKAs JUCCOLMAIUSA, PEaKIMH HOHHOTO
oOMeHa, Karajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pPEaKIINH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKHUCIIUTENIb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHUE, aJUIOTpONuUs, aM(pOTEPHOCTh, XUMUUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAas,
METAJJIMYECKas), KpHUCTa/NIMUecKas peIETKa, KOPpO3Usi METAUIOB, CIUIaBbl, CKOPOCTh
XMMHUYECKOM peakiuu, IpeaesbHo nomycrumas konnentpauus [1/IK BemecTsa;

. WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSITHUN U MPUMEHSTH

OTH IIOHATHA IIPHU OIIMCAHUH BCIICCTB U UX npeBpameHI/H‘/’I;



. HCIIOJIh30BaTh XMUMHUUYECKYI0O CUMBOJIUKY JIJISi COCTaBIIeHUs ()OPMYI BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIUN;

. ONpPENENIATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XMUMHUYECKUX SJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, NMPUHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY
COeIMHEHUH 110 (hopMysaM, BUJl XUMUYECKOM CBSI3U (KOBAJICHTHAsI, MOHHAS, METaJUIMUecKasi)
B HEOPTaHMYECKUX COCAMHEHUSX, 3apsAJl MOHA MO0 XUMUUYECKON (opmyJie, XapakTep Cpelbl B
BOJHBIX pPAacTBOpPaXx HEOPTaHUYECKUX COCIUHEHUHN, THUN KPUCTALIMYECKOW PEMIETKH
KOHKPETHOTO BEILIECTBA;

. packpeiBath cMmbIci  Ilepumomnueckoro 3akona J[. UW. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TMOHMMAaHHE: OIHMCHIBATh W XapaKTepU30BaTh TaOIMYHYIO (opmy
[lepuonuyeckoil CUCTEMBl XHMHUYECKUX OJEMEHTOB: pa3linuaTh TOHSATUSA «TJIaBHAs
noarpynmna (A-rpynma)» u «mobounas noxarpynna (b-rpymnma)», Maneie W OOdbIINE
MEePUOJIbI, COOTHOCUTh O0003HAUEHHUS, KOTOpPbIE HMMEIOTCA B MEPUOJUYECKON Tabiulie, C
YUCJIOBBIMU XaPaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsiJl
aipa, 00IIIee YUCIIO AIEKTPOHOB U PACIIPEACIICHUE UX T10 AJIEKTPOHHBIM CIIOSIM), OOBIICHATh
o01111Me 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB M UX COCJAMHEHUN B Mpejenax
MaJIbIX MIEPUOJIOB U IJIABHBIX MOATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

. KJIacCu(UIIMPOBATh XMMHUYECKHE DJEMEHThI, HEOPraHWYEeCKUE BEIIEeCTBa,
XUMUYECKUEe peakuuu (M0 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMM BEHIECTB, IO
TerioBoMy 3 (PEeKTy, 10 UBMEHEHUIO CTEIIEHEH OKUCICHUS XUMUUECKUX DJIECMEHTOB);

. XapaKkTepu30BaTh (OMUCHIBATH) 00IIME U crielu(UIecKre XUMUYECKUE CBOMCTRA
MPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPXKIAs OMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX M
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

. COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUUECKON TUCCOIMALIMM KUCIIOT, IIEI0Ueh U
COJIEH, TIOJIHBIE ¥ COKpPAILIEHHBIE YPABHEHUSI PEaKI[Mii HOHHOTO 0OMEHa, YpaBHEHUS PEaKInH,
MOATBEPAKAAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHCJIUTEJIbHO-BOCCTAHOBUTENBHBIX  pPEaKIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIINiA;

. MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,

BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCJIOBHIX,



. BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacCChl BEIIECTB,
MacCCOBYIO JIOJIIO XHMHYECKOTO OJJIEMEHTa Mo (OpMylie COSAMHEHHUs, MAacCOBYIO JOJIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKITNN;

. coOo/IaTh TIpaBWja TOJB30BAHMS XHMHUYECKOW IOCYIOH W J1abOpaTOpHBIM
o0opymoBaHWEM, a TaKKe TMpaBuja OOpamIeHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMHU TI0 BBIMTOTHEHHUIO JTa00OPATOPHBIX XMUMHYECKUX OIBITOB IO TOJYYCHHUIO U
CcOOMpaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa U YIIEKUCIIOro Tra3a);

. NPOBOJIUTH PEAKIUH, IOATBEPKIAIOIINE KAYeCTBEHHBIM COCTaB Pa3INIHBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM IyTEM XJIOPHI-, OPOMHUI-, HOIUI-, KapOoHaT-, pocdart-,
CWJIMKAT-, CyJb(aT-, TUAPOKCU-UOHBI, KATUOHHl AMMOHHUSI U MOHBI U3YYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX BEIICCTR;

. MIPUMEHSATh OCHOBHBIC OTEPAIMH MBICIUTEIBLHON ACATEIHPHOCTH — aHANIHW3 W
CUHTE3, CpaBHEHHUE, 00O0OIIEHUE, CUCTEeMATH3allMI0, BBISBIICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3CH — JIJIS1 M3Y4YEHUS CBOWCTB BEIIECTB U XMMHUYECKHUX PEAKIIMi, €CTECTBEHHO-HAYUHbIE
METO/Ibl MIO3HAHUS — HAOJ0/IeHNe, U3MEPEHUE, MOICIMPOBAHUE, HKCIIEPUMEHT (peabHbI U

MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

o S KIIACC
No |[HanmeHnoBaHue pa3fieioB U TEM IPOrpaMMbl KonnuectBo yacoB | DnekTpoHHbIC (IU(PPOBLIE)
n/m Bcero| Kontponsnsie | Ilpakruueckue 00pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
|Pa3,ue.11 1. IlepBoHayajibHbIe XMMHYECKHE IIOHATHSA
1.1 || Xumus — BaskHast 00JaCTh SCTECTBO3HAHUS U 5 0 2 [[BubmmoTexa ITOK
NPaKTHYECKON JESTEIbHOCTH YeI0BeKa https://m.edsoo.ru/7f41837c]]

1.2 |[BemiectBa u XUMHYECKUE PEAKITUH 15 1 0 [[bubnuoTeka [JOK
https://m.edsoo0.ru/7f41837c]]

‘I/ITOFO 10 paseny H 20 H

|Pa3uen 2. BaxkHeiiniue mpecTaBUTe I HEOPraHNYECKUX Bel[eCTB

2.1 |(|Bo3nyx. Kucnopon. [Tonsitue 06 okcugax 6 0 1 [[BubnuoTeka ITOK
https://m.edsoo.ru/7f41837c]]

2.2 ||Bomopoa.Ilonsitue o KMCIOTAaX U COMSIX 8 0 1 [[BubnmoTeka ITOK
https://m.edsoo0.ru/7f41837c]]

2.3 ||Boxa. PactBopsl. IToHsiTHE 00 OCHOBaHUSX 5 1 1 [[bubauoTeka [JOK
https://m.edsoo.ru/7f41837c]]

2.4 ||OcHoBHBIE KJIacChl HEOPTaHUYECKUX COEAUHEHUN 13 1 1 [[BubmmroTeka ITOK
https://m.edsoo0.ru/7f41837c]]

‘I/ITOFO 10 pasjeny H 32 H

Pasnen 3. Ilepunoauyeckuii 3axon u [epuoauyeckas cucrema xumudeckux yaiementoB J. . MeneseeBa.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

CTpOCHl/Ie aTOMOB. XUMHYECKasl CBAA3b.

3.1 [(|[llepuoanueckuii 3akoH u Ilepuoanyeckas cuctema 7 0 0 [[BubnmroTeka ITOK
XUMHYECKHX 3j1eMenToB J[. 1. Meneneesa. https://m.edsoo0.ru/7f41837c]]
CrpoeHue aToma

3.2 |[Xumuueckas cBs3b. OKUCIUTENHHO- 9 1 0 [[bubmmoTexa [IOK
BOCCTaHOBUTEJIBHBIE PEAKIINT https://m.edsoo.ru/7f41837c]]

Hroro no pazneny 16 [[bubnmoTeka [JOK

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

PesepBHOE Bpems 0 0 0 [[bubmmoTexa [TOK

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

OBILEE KOJITUECTBO YACOB 10 [IPOTPAMME H 68 H 4 H 6 H

9 KJIACC
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Ne HaunmMenoBanue pa3aenoB v TeM IPOrpaMMbl KonuuectBo yacos OnexkTpoHHbIE (LU(PPOBBIC)
n/m Bceero|| KontponsHbie [IpaxTnueckue obpasoBatebHbIe pecypehl
paboTsl padoTsl
Paspea 1. BemecTBo U XMuMH4YeCKHe PeaKkIui
1.1 ||[ToBTOpeHue U yriybieHe 3HaHUIT OCHOBHBIX pa3zesoB Kypca 8 || 5 1 0 [[Bubnuoreka LIOK
Kacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEeaAKIIUil 5 0 0 [[bubauorexa IIOK
https://m.edsoo.ru/7f41a636]]
1.3 ||Dnekrpomurnyeckas Aucconuanys. XUMHYECKHUE PEaKIuH B 8 1 1 [[BubmuoTtexa ITOK
pacTBOpax https://m.edsoo.ru/7f41a636]]
|I/IToro 10 pa3feny || 17 ||
|Pa3uen 2. HeMeTaJIbl 4 UX COeTUHEHHUSA
2.1 [|O6mas xapakTepUCTHKA XUMHUYECKIX 351eMeHTOB VIIA-rpyrmsl. 4 0 1 [[bubmuoTtexa IIOK
Tanorexsr https://m.edsoo.ru/7f41a636]]
2.2 ||O6mas XapaKTepUCTHKA XUMHYECKHX JIEMEHTOB VIA-TpyIbL. 7 0 0 [[Bubamotexa LIOK
Cepa u e€ coeinHeHUsI https://m.edsoo.ru/7f41a636]]
2.3 ||O6mIas xapakTepHCTHKA XUMHUYECKHX HICMEHTOB V A-IpyIIIbL. 8 0 1 [[Bubmumorexa LIOK
A3zot, dochop 1 ux coeauHeHHs https://m.edsoo.ru/7f41a636]]
2.4 ||O6mias xapakTepHUCTHKA XUMHUUYECKHUX AJIeMEeHTOB [V A-rpymmbl. 8 1 2 [[Bubnuoreka [IOK
VYriepoa u KpeMHHN 1 UX COSTHHEHHS https://m.edsoo.ru/7f41a636]]
|I/IToro 10 pa3zeny || 28 ||
|Pa3)1en 3. MeTa/li1bl 1 X COCAMHEHUS
3.1 ||O6uue cBoiicTBa METAILIIOB 4 0 0 [[BubauoTtexa ITOK
https://m.edsoo.ru/7f41a636]]
3.2 ||BaxkHelIre METalIbl M MX COEIUHEHMS 16 1 2 [[Bubauorexa ITOK
https://m.edsoo.ru/7f41a636]]
|I/IToro 0 pasmerry || 20 ||
|Pa321en 4. XuMus 1 oOKpy:Kawuas cpeaa
4.1 ||BemiecTBa u MaTepHaIbl B )KA3HU YEIIOBEKA 3 0 0 [[bubnmoTeka ITOK
https://m.edsoo.ru/7f41a636]]
|I/ITor0 110 pa3zeiy || ||
PesepBHOE Bpems 0 0 0 [[bubmuoTexa IJOK
https://m.edsoo.ru/7f41a636]]
|OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 | 4 | 7 I

MHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC
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No Tema ypoka KomnnuectBo yacos ‘ Hara DIIeKTpOHHBIE ITUPPOBHIC
n/n Beero| Konrponbasie || [Ipaktiueckue | 13Y4CHUA o0pa3oBaTeNbHbIC PECyPCHI
paboThI paboThI
1 [[Beoausiii UTH. [Ipeamer xumun. Poss xumMuu 1 0 0 BBequte ||[[bubnnorexa [IOK
B JKU3HM YesioBeka. Tena u BemiecTral| naty https://m.edsoo.ru/ff0d210c]]
2 [[TTonsiTHE O METOAAX TIO3HAHHS B XUMUH] | 1 0 0 BBeaure ||[[bubmrorexa IIOK
naty https://m.edsoo.ru/ff0d227¢]]
3 [[TIpakTuueckas padota Ne 1 «IIpaBuia paboTs 1 0 1 BBequte ||[[bubnnorexa [IOK
B 1a00paTOpHH U MpUEMbI 0OpAILCHHUS C naty https://m.edsoo.ru/ff0d23dc]]
nmaboparopHbiM 06opyaoBanrem» NUTH]]
4 [[HUucTere BemecTBa 1 cMecH. CriocoOb! 1 0 0 BBeauTe ||[[bubmmorexa [IOK
pasneneHus cmecei] | naty https://m.edsoo.ru/ff0d26ca]]
5 [[TIpakTrueckas pabota Ne 2 «Paznenenue 1 0 1 BBeaute ||[[bubnnorexa [IOK
cMecei (Ha mpuMepe OYUCTKH TOBAPEHHON naty https://m.edsoo.ru/ff0d28c8]]
conun)» UTH]]
6 [[ATOMBI 1 MONEKYIBI] ] 1 0 0 BBeauTe ||[[bubmmorexa [IOK
naty https://m.edsoo.ru/ff0d2a6c]]
7 [[Xumudeckue 1eMeHThI. 3HAKW (CHMBOJIBI) 1 0 0 BBeaure ||[[bubmnorexa IIOK
XUMHUYECKHUX DJIEMEHTOR] | nary https://m.edsoo.ru/ff0d2be8]]
8 [[TIpocTeie n ClIOKHBIE BEIIECTBa]] 1 0 0 BBequte ||[[bubnnorexa [IOK
naty https://m.edsoo.ru/ff0d2a6¢]]
9 [[ATOMHO-MOJNEKYIAPHOE yueHHe]] 1 0 0 BBeaure ||[[bubmnorexa IJOK
naTy https://m.edsoo.ru/ff0d2d50]]
10 ||[[3akoH mOCTOSITHCTBA COCTaBa BEIIECTB. 1 0 0 BBeaure ||[[bubmuorexa IJOK
Xumudeckast popmysa. BanreHTHOCT aTOMOB nary https://m.edsoo.ru/ff0d2eae]]
XUMHYECKHX 3JIEMEHTOB] |
11 ||[[OTHOCUTENBHAS aTOMHAs Macca. 1 0 0 Beeaute ||[[bubanorexa IIOK
OtHocuTeNnbHast MOJIEKyJIsipHas Macca] | naTy https://m.edsoo.ru/ff0d323c]]
12 |[[[[MaccoBast 101151 XHMHUYECKOIO JIEMEHTA B 1 0 0 Beeaute ||[[bubanorexa IIOK
coeIMHEeHUH ] ] nary https://m.edsoo.ru/ff0d350c]]
13 ||[[KomuuecTBo BemmecTBa. Mo, MossipHas 1 0 0 Beeaure ||[[bubmrorexa [IOK
macca]] naTy https://m.edsoo.ru/ff0d5230]]
14 ||[[Puznueckre 1 XUMUYECKHUE SIBICHUS. 1 0 0 Beeaute ||[[bubanorexa IIOK

Xumuyeckast peaxiusi] |

JaTy

https://m.edsoo.ru/ff0d37fa]]
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Ne Tema ypoxka KonnuecTtBo vacoB ‘ Hata OnekTpoHHbIe HU(POBBIE

n/m Beero| Konrponsnsie || [Ipaktuueckue || A3YICHAA 00pa3oBaTeNbHBIC PECYPChI

paboThI paboThI

15 ||[[IIpu3Haku u ycIoBuUsl NPOTEKAHUS XUMUYECKUX 1 0 0 BBequte ||[[bubnnorexa [IOK
peaknuii]] naty https://m.edsoo.ru/ff0d3al6]]

16 ||[[3akoH coxpaHEHHS MACCHI BEIIECTB. 1 0 0 BBeaure ||[[bubmrorexa IIOK
XUMHUUECKHe ypaBHEHNS || naty https://m.edsoo.ru/ff0d3b88]]

17 ||[[BerancineHus KoJU4YECTBA, MacChl BELIECTBA 11O 1 0 0 BBequte ||[[bubnnorexa [IOK
YPABHEHHUSIM XUMHYECKUX Peakinit]] naty https://m.edsoo.ru/ff0d5708]]

18 ||[[Kiaccudukaims XUMHISCKUX PEaKIIHiA 1 0 0 BBequte ||[[bubnnorexa [IOK
(coenuHEeHMs, PA3IOKEHUsI, 3aMEIIICHHS, naty https://m.edsoo.ru/ff0d3f34]]
obmeHa)]]

19 |[|[[M. B. JIoMOHOCOB — Y4EHBIA-IHIIMKJIOTIEAUCT. 1 0 0 BBeaute ||[[bubnnorexa [IOK
O0600IeHrE U CHCTEMATH3aIsI 3HAHUH] | naty https://m.edsoo.ru/ff0d40c4]]

20 |[[[Koutpoabhas padorta Nel o Teme «Bemiectsa 1 1 0 BBeaute ||[[bubnnorexa [IOK
U XUMHYECKHE Peakiuny»]] naty https://m.edsoo.ru/ff0d4290]]

21 ||[[Bo3oyx — cmech razoB. CoctaB BO3ayxa. 1 0 0 BBeauTe ||[[bubmmorexa [IOK
Kuciopoa — 31eMeHT 1 TIPOCTOE BEIECTBO. naTy https://m.edsoo.ru/ff0d448e]]
O30H]]

22 ||[[Pu3nueckrie U XUMHUYECKHE CBOHCTBA 1 0 0 BBequte ||[[bubnnorexa [IOK
KHCJIOPOa (Peakiiy OKUCIIEHHS, TOPEHHE). naty https://m.edsoo.ru/ff0d4614]]
[Tonstue 06 oxcupax]]

23 |[[[Crocobb! momydeHus KHCIOpoaa B 1 0 0 BBeaure ||[[bubmuorexa IIOK
1ab0paToOpUu U POMBIIIIeHHOCTU. [IpruMeHeHre naTy https://m.edsoo.ru/ff0d497a]]
kucnoponal]

24 ||[[TemnoBoii 3¢ (heKT XUMHUUECKON peaKIIuH, 1 0 0 BBequte ||[[bubnnorexa [IOK
MOHSITHE O TEPMOXUMHUYECKOM yPaBHEHHH, IK30- nary https://m.edsoo.ru/ff0d4790]]
Y HJIOTEPMHUYECKUX peakusix]]

25 ||[[TommuBo (HEDTH, Yroiab U METaH). 1 0 0 BBeaure ||[[bubmrorexa [IOK
3arpsi3HeHHe BO3yXa, CIIOCOOBI €r0 nary https://m.edsoo.ru/ff0d4c4a]]
MpeIOTBpAIIeHN | |

26 |[[[[IpakTuueckas padora Ne 3 o Teme 1 0 1 Beeaute ||[[bubanorexa IIOK
«[lomydenue u cobupanue KUCIopoaa, H3ydeHHne naTy https://m.edsoo.ru/ff0d4ae2]]
ero ceoiicte» UTH]]

27 ||[[Boaopon — 31eMeHT U POCTOE BEMIECTBO. 1 0 0 Beeaure ||[[bubmrorexa [IOK

Haxoxaenue B mpupone]]

Jaty

https://m.edsoo.ru/ff0d4dd0]]
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Ne Tema ypoxka KonnuecTtBo vacoB ‘ Hata OnekTpoHHbIe HU(POBBIE

n/n Beero| Konrponbasie || [Ipaktiueckue | 13Y4CHUA o0pa3oBaTeNbHbIC PECyPCHI

paboThI paboThI

28 |[[®Pu3nueckre n XUMUYECKHE CBOHCTBA 1 0 0 BBequte ||[[bubnnorexa [IOK
Bojopoaa. [Ipumenenue Bogopoal] naty https://m.edsoo.ru/ff0d4dd0]]

29 ||[[TToHATHE O KHCIOTAX W COJIAX]] 1 0 0 BBeaure ||[[bubmrorexa IIOK

naty https://m.edsoo.ru/ff0d50d2]]

30 ||[[CriocoObI momyueHHs BOIOPOIA B 1 0 0 BBequte ||[[bubnnorexa [IOK
nabopatopuu]] naty https://m.edsoo.ru/ff0d4dd0]]

31 ||[[IIpakTrueckas paboTa Ne 4 o Teme 1 0 1 BBequte ||[[bubnnorexa [IOK
«[lony4eHue u cobupanue BOIOPOAA, U3yUCHUE naty https://m.edsoo.ru/ff0d4f42]]
ero coiictBy UTH]]

32 |[[[MomsipHbIit 00bEM ra3oB. 3akoH ABoraapo]] 1 0 0 BBeaute ||[[bubnnorexa [IOK

naty https://m.edsoo.ru/ff0d542¢]]

33 |[[Beruucienust o0bEMa, KOIMUECTBA BEIICCTBA 1 0 0 BBeaute ||[[bubnnorexa [IOK
rasa 1o ero M3BeCTHOMY KOJIMUECTBY BEIECTBA naty https://m.edsoo.ru/ff0d55a0]]
i 00bpEMY| |

34 |/[[Beraucienust 00BEMOB Ta30B IO YpaBHEHUIO 1 0 0 BBeaure ||[[bubmnorexa IIOK
peakiliy Ha OCHOBE 3aKOHa 00bEMHBIX nary https://m.edsoo.ru/ff0d5708]]
OTHOIICHHH Ta30B]]

35 |[[[®Pu3nueckre u XUMUYECKHE CBOMCTBA BOJIbI] | 1 0 0 BBeaure ||[[bubmnorexa IJOK

naTy https://m.edsoo.ru/ff0d587a]]

36 ||[[CocTaB ocHOBanwmii. [ToHsTHE 00 1 0 0 BBeaure ||[[bubmuorexa IIOK
uHUKaTopax]] naTy https://m.edsoo.ru/ff0d59e2]]

37 ||[[Bona xax pactBoputenb. HachimeHnHbie n 1 0 0 BBequte ||[[bubnnorexa [IOK
HEHACHIIEHHBIE PACTBOPBL. MaccoBast 10Jist naty https://m.edsoo.ru/ff0d5b40]]
BelecTBa B pacTBope]]

38 |[[[[IpakTuueckas padora Ne 5 o Teme 1 0 1 Beeaute ||[[bubmnorexa IIOK
«[IpurorosneHne pacTBOPOB ¢ ONpeneaEHHOI naTy https://m.edsoo.ru/ff0d5eba]]
MacCOBOM J10Jiel pacCTBOPEHHOTO BEUIECTBAY
UTH]]

39 |[[[KonTpoabHas padota Ne2 o Teme «Kuciopox. 1 1 0 BBeaute ||[[bubanorexa IIOK
Bonopox. Bona»]] naTy https://m.edsoo.ru/ff0d6342]]

40 ||[[Okcumpl: cocTaB, KiacCUpUKAIIHS, 1 0 0 BBEIUTE [[BubnuoTeka ITOK

HOMEHKJaTypa||

naTy

https://m.edsoo.ru/ff0d664e]]
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No Tema ypoka KomnnuectBo yacos ‘ Hara DIIeKTpOHHBIE ITUPPOBHIC
n/n Beero| Konrponbasie || [Ipaktiueckue | 13Y4CHUA o0pa3oBaTeNbHbIC PECyPCHI
paboThI paboThI
41 ||[[[TonyueHue 1 XUMUYECKHE CBONCTBA 1 0 0 BBequte ||[[bubnnorexa [IOK
KHCJIOTHBIX, OCHOBHBIX OKCHIOB]] naty https://m.edsoo.ru/ff0d664e]]
472 ||[[TlomyueHne 1 XMMHYECKIE CBOUCTBA 1 0 0 BBeaure ||[[bubmrorexa IIOK
aM(}OTEPHBIX OKCHIIOB M THAPOKCHIOB] ] naty https://m.edsoo.ru/00adh33c]]
43 ||[[OcHOBaHus: cocTaB, KIIacCUPHUKAIIHS, 1 0 0 BBequte ||[[bubnnorexa [IOK
HOMEHKIIaTypa]] naty https://m.edsoo.ru/ff0d67ca]]
44 ||[[[TonyueHue U XUMUYECKHE CBOHCTBA 1 0 0 BBequte ||[[bubnnorexa [IOK
OCHOBaHHI]] naty https://m.edsoo.ru/ff0d67ca]]
45 ||[[KucioTsl: cocTa, KiIaccupUKAIIH, 1 0 0 BBeauTe ||[[bubmmorexa [IOK
HOMEHKJIATypa]] naty https://m.edsoo.ru/ffOdfee2]]
46 ||[[[TonydyeHne u XUMUYECKUE CBOWCTBA KUCTIOT] ] 1 0 0 BBeaute ||[[bubnnorexa [IOK
naty https://m.edsoo.ru/ffOdfee2]]
47 ||[[[Conu (cpenuue): HOMEHKIATYpa, CIIOCOOBI 1 0 0 BBeaute ||[[bubnnorexa [IOK
noydeHus | | naty https://m.edsoo.ru/00ad9474]]
48 ||[[Xumuueckue CBOWCTBA CPETHUX COJCH]] 1 0 0 BBeaure ||[[budmuorexa IJOK
naTy https://m.edsoo.ru/00ad9ch2]]
49 ||[[[IpakTuueckas padota Ne 6. Pemenue 1 0 1 BBequte ||[[bubnnorexa [IOK
AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME naty https://m.edsoo.ru/00ad9b7c]]
«Baxuneiue Kiaacchl HEOPraHUYECKUX
coenuHenuiny UTH]]
50 ||[[I'eneTnueckast cBsi3b MEXIY KiaccaMu 1 0 0 BBeaure ||[[bubmuorexa IIOK
HEOPraHHYECKHUX COCANHEHH]] naTy https://m.edsoo.ru/00ad9a50]]
51 ||[[O606menHne u cucTeMaTu3alus 3HaHUH || 1 0 0 BBeaure ||[[bubmrorexa [IOK
nary https://m.edsoo.ru/00ad9ch2]]
52 |[[[KonTpoabHas padota Ne3 o Teme "OcHOBHBIC 1 1 0 Beeaute ||[[bubanorexa IIOK
KJIaCChl HEOPTraHWYECKUX COeqMHeHNI"]] naTy https://m.edsoo.ru/00ad9ela]]
53 |[[[[IepBbIc MOMBITKH KIacCUPUKAIIH 1 0 0 Beeaute ||[[bubanorexa IIOK
XMUMHUUYECKHX dJIeMeHTOB. [ToHsTHe 0 rpynmax naTy https://m.edsoo.ru/00ad9ffa]]
CXOJIHBIX 3JIEMEHTOB]]
54 ||[[TTlepuognueckuii 3akoH U [lepnonndeckas 1 0 0 Beeaure ||[[bubmrorexa [IOK

CUCTCMA XUMHNYCCKUX DJICMCHTOB ﬂ n.

JaTy

https://m.edsoo.ru/00ada52c]]
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No Tema ypoka ‘ KomnnuectBo yacos ‘ Hara DIIeKTpOHHBIE ITUPPOBHIC
n/n Beero| Konrponbasie || [Ipaktiueckue | 13Y4CHUA o0pa3oBaTeNbHbIC PECyPCHI
paboThI paboThI
| [Menencena]] L [ [ |
55 |[[[TIepromsl, TPYIIEI, TOATPYIIITH] | 1 0 0 BBeaure ||[[bubmrorexa IIOK
naty https://m.edsoo.ru/00ada52c]]
56 ||[[Ctpoenue atomoB. CocTaB aTOMHBIX SIIED. 1 0 0 BBequte ||[[bubnnorexa [IOK
W3otormnsi]] naty https://m.edsoo.ru/00ada342]]
57 |[[[CtpoeHHeE 31IEKTPOHHBIX 000JI0YECK AaTOMOB 1 0 0 BBequte ||[[bubnnorexa [IOK
anemenToB [lepuoauueckoit cucremsr . U. naty https://m.edsoo.ru/00ada6bc]]
Menneneenal]]
58 ||[[XapakTepucTika XUMUYECKOTO dJIEMEHTA 10 1 0 0 BBequte ||[[bubnnorexa [IOK
ero monoxxenuto B [lepuoanueckoii cucreme 1. naty https://m.edsoo.ru/00ada824]]
U. Menneneena]]
59 ||[[3nauenue [leprnoauueckoro 3aKoHa AJis 1 0 0 BBeauTe ||[[bubmmorexa [IOK
pa3Butust HayKu u npaktuku. [1. 1. Mennenees naty https://m.edsoo.ru/00ada96e]]
— Y4€HBIH, IEJaror U rpaXa1aHuH] |
60 ||[[27eKTpooTpHUIIATETLHOCTh AaTOMOB 1 0 0 BBeaute ||[[bubnnorexa [IOK
XUMHUYECKHUX DJIEMEHTOR] | naty https://m.edsoo.ru/00adaab8]]
61 |[[[MonHas xumuueckas CBs3b| | 1 0 0 BBeaute ||[[bubmnorexa IJOK
naTy https://m.edsoo.ru/00adac34]]
62 ||[[KoBaneHTHas noJsipHAsi XUMUYECKast CBsI3b] | 1 0 0 BBeaure ||[[bubmuorexa IIOK
nary https://m.edsoo.ru/00adaab8]]
63 ||[[KoBaneHTHas HEMOMSAPHAS XUMHUUECKasl CBSI3b]] 1 0 0 BBequte ||[[bubnnorexa [IOK
naty https://m.edsoo.ru/00adaab9]]
64 |[[Crenenpb okucienus]]| 1 0 0 BBeaute ||[[bubmuorexa IIOK
naty https://m.edsoo.ru/00adae28]]
65 |[[[ OboOIIeHNe 1 crcTeMaTH3aus 3HAHUH || 1 0 0 Beeaute ||[[bubanorexa IIOK
naty https://m.edsoo.ru/ff0d61c6]]
66 ||[[KourponsHas paGora Ned o reme «CTpoeHue 1 1 0 BBeaute ||[[Bubmnorexa IIOK
aToma. XUMHYECKas CBA3bY]] naTy https://m.edsoo.ru/00adb486]]
67 ||[[OxucnurenbHO-BOCCTAHOBUTEIbHBIE PEAKINH] | 1 0 0 Beeaute ||[[bubanorexa IIOK
naTy https://m.edsoo.ru/00adb076]]
‘68 H[[OKI/ICHI/ITCHI/I 1 BOCCTAHOBUTEIH] | H 1 H 0 H 0 H BBEUTE H[[BI/IGHI/IOTeKa IHOK
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No Tema ypoka KomnnuectBo yacos ‘ Hara DIIeKTpOHHBIE ITUPPOBHIC
n/m Beero| Konrponsnsie || [Ipaktuueckue || A3YICHAA 00pa3oBaTeNbHBIC PECYPChI
paboThI paboThI

‘ H “ “ H H naty “https://m.edsoo.ru/OOadb076]]

‘ﬂ06aBI/ITI> CTPOKY

OBIIEE KOJINYECTBO YACOB I10 68 4 6

ITPOIT'PAMME

9 KJIACC

Ne Tema ypoka KommuecTBo yacos ‘ Hara DJIEeKTpOHHBIE U(PPOBBIE
/1 Bcero KOHTpOHLHI)IC HpaKTI/I'-ICCKI/IG HU3YyUCHUA O6pa3OBaTeHLHLIe peCypChL
paboThl paboThl

1 Beognsnit UTh. [lepronndeckuii 3aKoH. 1 0 0 BBeauTe ||[[bubmmorexa LIOK
[Mepuoandeckas CHCTEMa XUMUIECKUX naTy https://m.edsoo.ru/00adb59¢]]
anemenToB J. . Menneneena

2 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 1 0 0 Beeaute ||[[bubamorexa [IOK
XUMHUUYECKHX DJIEMEHTOB TMEPBBIX TPEX MEPUOIOB naty https://m.edsoo.ru/00adb6b6]]

3 Knaccudukanms u HoMeHKIaTypa 1 0 0 BBeauTe ||[[bubmmorexa LIOK
HEOPraHUYECKHUX BEIECTB naty https://m.edsoo.ru/00adb7e2]]

4  ||Buapl XUMAYECKOW CBSI3U M THIIBI 1 0 0 Beeaute ||[[bubmmorexa [IOK
KPHUCTAJUTHUECKHUX PENIETOK naty https://m.edsoo.ru/00adbac6]]

5 ||Kourponbnas pabora Nel mo teme «IloBTOpEeHMe 1 1 0 seeaute ||[[]
U yriy0OJeHue 3HaHUI OCHOBHBIX Pa3/elioB Kypca naty
8 Kiacca»

6 Knaccuukaiiuss XAMHUYECKUX PEaKIUil 1Mo 1 0 0 Beeaute ||[[bubmmorexa [IOK
pas3TUYHBIM PU3HAKAM naty https://m.edsoo.ru/00adbcb0]]

7 [ToHsATHE O CKOPOCTH XUMHUYECKON PEaKIIHH. 1 0 0 BBeaure ||[[bubmrorexa IIOK
[ToHsiTHE O TOMOTEHHBIX U T'€TePOreHHbIX naty https://m.edsoo.ru/00adbe9a]]
peaKIUsIX

8 ITonarue o xumuveckom paBHOBecud. PaKTOPHI, 1 0 0 BBeaure ||[[bubmrorexa IIOK
BJIMSIIOIINE HA CKOPOCTh XUMHUECKOM PeaKIiu 1 nary https://m.edsoo.ru/00adc28c]]
MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS

9 OKHCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU 1 0 0 Beeaute ||[[bubanorexa IOK

naTy https://m.edsoo.ru/00adcade]]

10 [|[Teopus 2A€KTPOIUTHYECKON TUCCOLMALINY. 1 0 0 Beeaute ||[[bubanorexa LIOK

CubHBIE U CIa0BIE DIEKTPOIUTHI https://m.edsoo.ru/00ae0d0a]]
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE U(PPOBHIC

n/n T Ty rye— A TS o0pa3oBaTeNbHbIE PECYPChHI

paboThI paboThI

L] L nary

11 |MonHble ypaBHEHUS peaKIUil 1 0 0 Beeaute |/[[Bubamorexa [IOK

nary https://m.edsoo.ru/00adcd68]]

12 ||Xumuyeckue CBOMCTBA KHCIIOT H OCHOBAHHH B 1 0 0 BBeaure ||[[budmrorexa IIOK
CBETE MPECTABICHUI 00 3JIEKTPOIUTHIECKO naty https://m.edsoo.ru/00add448]]
TUCCOIHAITAN

13 ||Xumuyeckue CBOMCTBA COJieH B CBETE 1 0 0 Beeaute ||[[bubamorexa [IOK
MPEACTAaBICHUH 00 IEKTPOTUTHUECKON naty https://m.edsoo.ru/00add5d8]]
TUCCOIMAITUT

14 |[onsitue o ruapoan3e coyel 1 0 0 BBeauTe ||[[bubmmorexa LIOK

naty https://m.edsoo.ru/00add8b2]]
15 [|O606I11eHre U cCUCTeMaTH3alKs 3HAHHUH 1 0 0 BBeaute ||[[budmnorexa [IOK
naty https://m.edsoo.ru/00add9d4]]

16 ||[TIpakTuueckas padbota Ne 1. «Pemienue 1 0 0 Beeaute ||[[bubamorexa [IOK
9KCTIepUMEHTANbHBIX 3a1au» UTh naty https://m.edsoo.ru/00addd12]]

17 ||KouTpompHas pabora Ne2 mo Teme 1 0 1 BBEJIUTE [[BubnroTexa IIOK
«DNEKTPONIUTHIECKAS TUCCOLIUAIIUSI. naty https://m.edsoo.ru/00addbfa]]
XUMUYECKHE PEAKINH B PACTBOPAX)

18 |(|Boaoponm — 3meMeHT u POCTOE BEIIECTBO. 1 1 0 Beeaute ||[[bubmmorexa [IOK
CoiicTa Bojoposa. [IpuMeHeH e U MoTydeHrne naTy https://m.edsoo.ru/00addecO0]]
BOJIOpO/Ia

19 [|O6mas xapakTepucTUKa raJIOTeHOB. XMMHUECKHE 1 0 0 Beeaute ||[[bubmmorexa [IOK
CBOIiCTBa Ha MpUMeEpe XJI0pa naty https://m.edsoo.ru/00addfe2]]

20 || XmopoBogopoa. CossiHas KUCTIOTa, XUMUIECKUE 1 0 0 Beeaure ||[[bubmrorexa IIOK
CBOWCTBA, MMOJyYEHHE, TPUMEHEHHE nary https://m.edsoo.ru/00ade104]]

21 |[lIpaktuueckas padora Ne 2 o teme «IlomyueHue 1 0 1 Beeaute ||[[bubanorexa LIOK
COJISTHOW KHUCIIOTHI, u3y4enue e€ coiictey UTH naTy https://m.edsoo.ru/00ade348]]

22 ||Bbluucinenus mo ypaBHEHHUSIM XUMHUECKUX 1 0 0 Beeaure ||[[bubmrorexa IIOK
peaKIIii, €CIIM OJMH U3 PEAreHTOB JaH B H30BITKE naty https://m.edsoo.ru/00ade488]]

23 |[|O6mias xapakTepucTrka 3eMeHTOB VIA- 1 0 0 Beeaure ||[[bubmuorexa IIOK
rpymmsl. KHciopo — 3JeMeHT U pocToe naty https://m.edsoo.ru/00ade64a]]
BEIIECTRO.



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE U(PPOBHIC
/1 Bcero KOHTpOJ'IBHBIe HpaKTI/I‘ICCKI/Ie HU3YyUCHUA 06pa30BaT€JILHBIC PECYpChL
paboThI paboThI
24 ||[Xumunueckue cBoiicTBa kucinopona. [Ipumenenue 1 0 0 Beeaute ||[[Bubanorexka [IOK
U CIOCOOBI MOJTYUCHHUS KHCIOPOIa. naty https://m.edsoo.ru/00ade64a]]
25 ||AmnoTpornHsie MOOH(pHUKAIAN CEPHI. 1 0 0 BBeaure ||[[budmrorexa IIOK
Haxosxierne cepbl 1 €€ COeTMHEHNH B TIPUpPO/IE. naty https://m.edsoo.ru/00ade802]]
XUMHUYECKUE CBOMCTBA CEPbI
26 ||CepoBomopos, ctpoeHue, huzndeckue u 1 0 0 Beeaute ||[[bubanorexka [IOK
XUMHUUYECKHE CBOMCTBA naty https://m.edsoo.ru/00adea28]]
27 ||Oxcuner ceprr. CepHast KUCTIOTa, PU3HMUCCKUE U 1 0 0 BBeauTe ||[[bubmmorexa LIOK
XMMHUUYECKHE CBOMCTBA, TPUMEHEHHUE naty https://m.edsoo.ru/00ad9ch2]]
28 || XuMudeckue peakiuu, JexKalrue B OCHOBE 1 0 0 BBeaute ||[[bubamorexa [IOK
MPOMBIIUICHHOTO CIOc00a MOTYUSHHUS CePHOM naty https://m.edsoo.ru/00adec8a]]
KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollel cpesibl COEIUHEHUSIMU CEPbI
29 |[|Brruucnenue maccoBoil 10J1M BBIXOAA MPOIYKTa 1 0 0 BBeauTe ||[[bubmmorexa LIOK
peakiuu naty https://m.edsoo.ru/00adec8a]]
30 ||O6mias xapakTepucTHKa 3JIEMEHTOB V A-TpyIIIbL. 1 0 0 Beeaute ||[[bubmmorexa [IOK
A30T, pacnpocTpaHeHHe B IPUPOJIE, PU3HUECKHE naty https://m.edsoo.ru/00adeea6]]
U XMMUYECKHE CBOWCTBA
31 ||AmMmuak, ero ¢puznvecKrue M XUMUICCKHE 1 0 0 BBeaure ||[[budmrorexa IIOK
CBOICTBA, MOJyYEHHE U IPUMEHEHUE naty https://m.edsoo.ru/00adf0041]]
32 ||Comm ammoHUs, pU3HUYECKIE U XUMUUECKUE 1 0 0 BBeaure ||[[budmuorexa IIOK
CBOMCTBa nary https://m.edsoo.ru/00adb33c]]
33 ||[Ipaktuueckas pabora Ne 3 mo teme «[lomyuenue 1 0 1 Beeaute ||[[bubmmorexa [IOK
aMMHaKa, u3ydeHune ero cpoiicte» UTh nary https://m.edso0.ru/00adf1801]]
34 ||A3zoTHas kucnoTa, e€ pU3HYECKIEe U XUMIYCCKUE 1 0 0 Beeaute ||[[bubanorexa LIOK
CBOHCTBa naTy https://m.edsoo.ru/00adf306]]
35 |[Ucnonb3oBaHME HUTPATOB U COJIEH aMMOHHUS B 1 0 0 BBeaure ||[[bubmmrorexa IIOK
KaueCcTBE MHUHEPATbHBIX YI0OPCHHIA. nary https://m.edsoo.ru/00adf518]]
XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOIICH CPEIbI
COCIMHEHUSIMH a30Ta
36 ||[@ocdop. Oxcun pocdopa (V) u hochopras 1 0 0 Beeaute ||[[bubanorexa IOK
Kuciora, GpU3MYecKue 1 XUMUYEeCKHe CBOMCTBA, naTy https://m.edsoo.ru/00adf68a]]

NoJIyyeHue
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Ne Tema ypoka KonnuecTBo vacoB ‘ Hata DneKTpoHHbIE HU(POBBIE
n/n T Ty rye— A TS o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
37 |[Ucmomp3oBanue GochaToB B Ka4eCTBE 1 0 0 Beeaute ||[[Bubanorexka [IOK
MHHEPaJIbHBIX YIOOPCHUIA. 3arpsi3HCHHE naty https://m.edsoo.ru/00adfc20]]
MIPUPOIHOIL cpensl pochaTamu
38 |[Yrmepon, pacmpocTpaHeHHe B IPUPOAE, 1 0 0 BBeaure ||[[budmrorexa IIOK
¢bu3nUecKrue U XUMHUIECKIE CBOWCTBA naty https://m.edsoo.ru/00adfd9c]]
39 ||Oxcunsl yrieposaa, ux GU3UICCKUC U 1 0 0 Beeaute ||[[bubanorexka [IOK
XAMHYECKHE CBOHCTBA. DKOIOTHYECKHE naty https://m.edsoo.ru/00adfebe]]
poOIIeMEBl, CBSI3aHHBIE C OKCHAOM yriaeponaa (IV)
40 ||YronbHas kucinoTa u €€ Cou 1 0 0 BBeauTe ||[[bubmmorexa LIOK
nary https://m.edsoo.ru/00ae006c¢]]
41 |[IIpaktrueckas padbota Ne 4 o Teme 1 0 1 BBeaute ||[[bubamorexa [IOK
"[lony4eHue YIIEeKUCIIOro ra3a, u3y4eHue ero naTy https://m.edsoo.ru/00ae027¢]]
cpoiicts" UTh
472 |[lepBoHAaYaMBHBIC TIOHATHSI 00 OPTAaHIMYECKIX 1 0 0 BBeauTe ||[[bubmmorexa LIOK
BEIIIECTBAX KaK O COSTUHEHHSX yriiepo/ia naty https://m.edsoo.ru/00ae054¢]]
43 ||KpemHHUii U €T0 COSAMHEHUS 1 0 0 Beeaute ||[[bubmmorexa [IOK
naty https://m.edsoo.ru/00ae080a]]
44 || Ipaxtuyeckas pabora Ne 5. Pemmenue 1 0 1 BBeaure ||[[budmuorexa IIOK
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe naty https://m.edsoo.ru/00ae0bf2]]
«BaxHe#mue HeMeTaJTbl U HX COCTUHCHUS»
UThb
45 ||KontponbHas pabota Ne3 no Teme «Bakueime 1 1 0 Beeaute ||[[bubmmorexa [IOK
HEMETAJUTBI ¥ UX COETUHEHMSD) naty https://m.edsoo.ru/00ae0e18]]
46 ||O0mIast xapaKTepUCTHKA XHMHUYIECKHAX AIIEMEHTOB 1 0 0 Beeaute ||[[brubmnorexa LIOK
— MeTa/uloB. MeTayuinueckas CBs3b U naTy https://m.edsoo.ru/00ae103e]]
MeTaJUTMYeCKast KPUCTAILTHYCSCKAs PeIIETKA.
®duznyeckue CBOWCTBAa METAIJIOB
47 || Xummuuecknue CBOMCTBA METaJIOB. 1 0 0 BBeaure ||[[bubmrorexa IIOK
DIEKTPOXUMHUYUECKHI Pl HATPSDKEHUI METAIIIOB nary https://m.edsoo.ru/00ae1156]]
48 |(|Obume criocoOs! oxy4eHus MeTaIuIoB. CIUIaBBL 1 0 0 Beeaute ||[[bubanorexa IOK
Brruncienys o ypaBHEHHSIM XUMHUUECKHX naTy https://m.edsoo.ru/00ae1156]]

pCaKHHﬁ, €CJIM OAMH U3 PEAreHTOB COACPIKUT
nmpuMecu
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE U(PPOBHIC
n/n T Ty rye— A TS o0pa3oBaTeNbHbIE PECYPChHI
paboThI paboThI
49 |(|[lonsATHE O KOPPO3UU METAILIIOB 1 0 0 Beeaute ||[[Bubanorexka [IOK
naTy https://m.edsoo.ru/00ae1278]]
50 ||llemounbie METAIITBI 1 0 0 BBeaure ||[[budmrorexa IIOK
naty https://m.edsoo.ru/00ae14b2]]
51 ||Oxcunbl v TUAPOKCUABI HATPUS U KaJIUS 1 0 0 Beeaute |/[[bubanorexa [IOK
naTy https://m.edsoo.ru/00ae14b2]]
52 ||UlemoyHo3emMenbHbIE METALTBI — KaIbIIUA 1 1 0 0 Beeaute ||[[bubamorexa [IOK
MarHui naty https://m.edsoo.ru/00ae15e8]]
53 ||[Baxkneiimne coequHEHUS KAJIbIHS 0 0 BBeauTe ||[[bubmmorexa LIOK
1 nary  |[ttps://m.edsoo.ru/00ae15e8]]
54 |[|O6o01ieHre u cUCTEMaTH3alKs 3HAHUH 1 0 0 Beegute ||[[]
Jary
55 |[’KéctrocTh BOIBI M CITOCOOBI €€ YCTpaHCHHUS 0 0 Beeaute ||[[bubamorexa [IOK
1 nary  ||tps://m.edsoo.ru/00ae1886]]
56 |[[Ipaktuueckas padota Ne 6 mo teme "XKéctkocTh 0 1 BBeaure ||[[budmrorexa IIOK
BOJIBI ¥ MeTO1bI €€ ycTpaneHus' UTH 1 naty https://m.edsoo.ru/00aelae8]]
57 ||AmoMununit 0 0 Beeaute ||[[bubmmorexa [IOK
1 naty https://m.edsoo.ru/00aelc64]]
58 ||AMdoTepHbie cBOMCTBa OKCHIA U THAPOKCH A 0 0 Beeaute ||[[bubmmorexa [IOK
1 nary  ||tps://m.edsoo.ru/00ae1c64]]
59 |[XKene3o 0 0 BBeaure ||[[budmuorexa IIOK
1 naty https://m.edsoo.ru/00ae1d86]]
60 ||Oxcunpl, ruapokcuabl u conu xenesa (I1) u 0 0 Beeaure ||[[bubmrorexa IIOK
xenesa (110) 1 nary https://m.edsoo.ru/00ae35e6]]
61 ||Obo0mmenHue u cucTeMaTH3anus 3HAHUH . 0 0 Beeaute ||[[]
JaTy
62 |[[Ipaktmueckas pabota Ne 7. Penrenue 0 1 Beeaute ||[[bubanorexa IOK
SKCTIEPUMEHTAILHBIX 3a/1a4 110 TeMe 1 naTy https://m.edsoo.ru/00ae3de8]]
«Baxueimue Metauisl U ux coenuuenus» UTh
‘63 ”BBI‘II/ICJIGHI/I}I 0 YPaBHEHHUSM XUMHUYECKHUX H 1 H 0 H 0 H BBEUTE H[[BI/I6HI/IOTCK& HOK
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No Tema ypoka KonnuectBo yacos ‘ Hara DNeKTpOHHBIE U(PPOBHIC
/1 Beero| Konrponbhsie || [paxtiueckue || A3YICHHA 00pa3oBaTebHBIC PECYPChI
paboThI paboThI
pEaKIuii, eClIM OJMH U3 PEareHTOB JaH B U30BITKE Jary https://m.edsoo.ru/00ae1750]]
WITH COICPYKUT TIPHUMeECH. BBIUnCICHHS MacCOBOM
[10JTH BBIXOJIA MTPOYKTA PEaKIIUK
64 ||O0606ImEeHre 1 cCUCTEMATH3AIHS 3HAHUI . 0 0 Beeaute ||[[]
JaTy
65 ||[Koutponbhas padota Ne4 mo teme «Baxueiimive 1 0 Beeaute ||[[]
METAIIBI ¥ KX COEMHEHUS 1 naty
66 ||BemecTBa u Marepuaibl B IOBCEIHEBHON AKU3HU 0 0 BBeauTe ||[[bubmmorexa LIOK
YeoBeKa 1 https://m.edsoo.ru/00ae3f50]]
naTy
67 | XuMudeckoe 3arpsi3HeHUE OKPYKAIOIIEH CPEIbI 1 0 0 BBeaute ||[[bubamorexa [IOK
naty https://m.edsoo.ru/00ae4270]]
68 ||Poap XuMuU B pelieHHH SKOJIOTHUECKUX 1 0 0 BBeaute ||[[bubamorexa [IOK
npoGiiem naty https://m.edsoo.ru/00ae4270]]
‘I[O6aBI/ITI) CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 ITTIPOTPAMME|| 68 4 7

YYEBHO-METOAMNYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Xumus. 8 kiacc: yueOHUK 111 001eoopa3zoBarenbHbIX yupexaenuit / O.C. I'abpuensH. - 6-e uzn., ctpeorun. - M.: Ipoda, 2017. - 287 c.
Xumust. 9 kimacc: yaeOHuK i1 o0meoopaszoBatenbHbIX yupexaenuit / O.C. ['abpuensH. - 6-¢ u3., ctpeortuir. - M.: JIpoda, 2018. - 319 c.

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

1. 'abpuensH, O. C. Metoaudeckoe mocooue k yueonuky O. C. INabpuensaa «Xumus». 8-9 kmace / O. C. T'abpuensta. — M. : [Ipoda, 2021. — 108.

2. Xumus : TexHojornueckue kapTol k yueOHuky O. C. ['abpuensna «Xumus. 8 kinace» : Mmeroauyeckoe nocobdue / JI. . AcanoBa. — M. : lpoda, 2017

3. Xumus : TexHosiorndeckue kapthl Kk yaeOnuky O. C. [abpuensHa «Xumus. 9 kinacey» : meroaudeckoe nocodwue / JI. . AcanoBa. — M. : [Ipoda, 2018

4. Xumus. 8 ki1.: KontponpeHsie 1 npoBepounblie padoThl k yueoHuky O. C. ['abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u zip.

- M.: Jlpoda, 2020.
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5. Xumus. 9 ki1.: KoutponbHbie u mpoBepouHbie padboThl K yueOHuKyY O. C. 'abpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u Jp.
- M.: lpoda, 2022.

4. HTUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://www.nes.ru Poccuiickas 31eKTpOHHas MIKOJIa

https://myschool.edu.ru ®I'UC Mos [lIxona

https://infourok.ru THOOYPOK

https://oblakoz.ru/ Tpenaxep «O6nako 3nanuiy. Xumus. 8-9 kiacce

COI'JTACOBAHO COI''TACOBAHO

ITpoTokoun 3acenanusi METOINYECKOTO OObEMHEHUS 3amecTuTeNb JUPEKTOpa
YUHUTENIeH eCTeCTBO3HAHUS Mo y4eOHO-METOANYECKOM paboTe
MAOQOY COLI Ne 10 MAOQOY COLI Ne 10

oT «__» aBrycta 2023 r., mpotokois Ne 1 A.C.IlleBuenko / /

E.A. TopbaroBa / / « » 2023 .
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