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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHM Ha YPOBHE OCHOBHOTO 00Iero 0Opa3oBaHHs COCTaBJEHA Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTelbHOM MpPOTrpaMMbl
OCHOBHOTO 001iero odpasoBanusi, npeacrtaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE
dbenepanbHOl pabodeil mporpaMMbl BOCIUTAHUS W C YYETOM KOHIICTIIMH TIPETIOAaBAHUS
y4eOHOro npeaMeTa « XuMush» B 00pa3oBaTelibHbIX opranu3anusix Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T MPENCTaBIEHUE O IENSIX, OOIIeH CTpaTeruu OO0ydeHus,
BOCIIUTAHUSI M PA3BUTUS OOYYAIOMIMXCS CPEICTBAMH y4e€OHOTO MpEeaMETa, YCTAHABIMBACT
00s13aTeNIbHOE MIPEIMETHOE COJIEpKaHue, MTPelyCMaTpUBaET paclpe/IeieHue ero Mo Kjiaccam
U CTPYKTypHpPOBaHHWE II0 pa3aeliaM M TeMaM NpOrpaMMbl TI0 XHMHH, OTPEISIIeT
KOJIMYECTBEHHbIE W KAaYeCTBEHHbIE XapPAaKTEPUCTUKH COJACP)KAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATEIHLHOCTh M3YUCHUSI XUMUU C YYETOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKU Y4EOHOTO MPOIecca, BO3PACTHBIX 0COOEHHOCTEN 00yJarOUIUXCsl, ONPEACIISIET
BO3MOXKHOCTH TpeaMeTa I pealn3aiuu TpeOOBaHUN K pe3yabTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHONM MPOTPaMMbl HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a TaKkKe
TpeOOBaHMI K pe3yibTaTaM OOYYEeHHS XMMHHM Ha ypOBHE LieJied W3y4deHUus MpeaMera u
OCHOBHBIX BHUJIOB Y4YEOHO-IIO3HABATEIILHON MACSTEIBHOCTH OOYyYaromerocs Mo OCBOEHHUIO
y4eOHOTO CoIepKaHUsl.

3HaHWE XUMHH CITY)KUT OCHOBOU ISl (POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOMIErocs,
€ro MpeCTaBICHUI 0 MaTePUATBHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (JOPMUPYEMbBIC
XUMHUEH TPEJCTaBICHUS O B3aUMOINPEBPAIEHUAX JHEPTUU U 00 HBOJIIOIUU BEIIECTB B
IPUPOE, O MyTSAX PEUICHUs IO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTUS YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, NHUIIEBOM W HSKOJOTMYECKOW O0e30MacHOCTH, MpodseM
3PaBOOXPAHEHHUS.

N3ydyeHne Xxumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH il camMopa3BUTUsA U (GOPMHUPOBAHUS
KyJIbTYPBI TUIHOCTH, €€ 0011el U GyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJaad B (OPMHPOBAHHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarornuxcs, HaBBIKOB 179 CaMOCTOSTEIIbHON ydaeOHOH NESATEITBHOCTH,
DKCIIEPUMEHTAJILHBIX U HCCIICIOBATEIHCKAX YMEHUHN, HEOOXOMMMBIX KaK B TTOBCEIHEBHOU
KU3HH, TaK U B MPO(HECCUOHATHHOU JIeATeTLHOCTH;

3HAKOMHUT CO CIENU(DUKON HAyYHOTO MBIIIJICHUS, 3aKIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIAa HAa EAWHCTBO TIPUPOABI M UYEIOBEKA, SBISICTCS OTBETCTBCHHBIM JTAallOM B
(dbopMHpPOBAHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCS;

CIoCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPUPOJE, K UYEIOBEKY, BHOCHT CBOM BKJIaJ B JKOJOTUYECKOE OOpa3oBaHUE
00yJaroImXxcs.



JlanHble HarpaBiaeHUsI B 00y4eHUN XUMUHU 00€CIIeYMBAIOTCS CIIeHU(DUKON CoAepKaHUS
y4eOHOIr0 NpeIMeTa, KOTOPBIM SABISIETCS IENAarorMYecKd adalTHPOBAHHBIM OTPAXEHUEM
0a30BOI HayKH XMMUU HA ONIPEACIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00I1Iero o0pa3oBaHUsi OPUEHTHUPOBAH Ha OCBOCHHE
00yJarouMMUCs CHCTEMbl TMEPBOHAYAIBHBIX MOHATUNH XHWMHUHU, OCHOB HEOPraHMYECKOU
XUMHH ¥ HEKOTOPBIX OTJEJIBbHBIX 3HAYUMBIX ITOHATHA OPraHUYECKOW XUMHUH.

CtpykTypa cofepxaHusi IPOrpaMMBbl 0 XUMHUH C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ nuzydeHuro. ColiepxkaHue CKIAAbIBACTCS U3 CUCTEMBI MTOHATHN O XUMUYECKOM
JJIEMEHTE M BEUIECTBE M CHUCTEMBI MOHATUA O XUMHUYECKOH peakuuu. O0e 3TU CUCTEMBI
CTPYKTYPHO OPTaHU30BaHbI 110 MIPUHILHUITY MOCIEA0BATEIBHOTO Pa3BUTHUSI 3HAHUN HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— ATOMHO--MOJIEKYJISIPHOT'O YYEHHs KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS;

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— MPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTndeckne 3HaHWS PACCMATPUBAIOTCS HA OCHOBE JSMIIMPUYECKH IIOJYYECHHBIX M
OCMBICIIEHHBIX (DaKTOB, PAa3BUBAIOTCSA IOCIEAOBATEIBHO OT OJHOTIO YPOBHS K JpPYTrOMY,
BBINIOJIHASL PYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEN
IIPAKTUYECKOIO IPUMEHEHUS U MTOJTYyYECHHS U3Yy4aeMbIX BEILECTB.

OcBoeHHE TpPOrpaMMbl MO XHMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEJCTABICHUS O
XMMHAYECKOM COCTABIIIOLIEH HAYYHOM KapTUHBI MHpA B JIOTUKE €€ CUCTEMHOW NIPUPOIBI,
LIEHHOCTHOTO OTHOLIEHHsS K HAy4YHOMY 3HAaHHIO M METOJaM ITO3HaHus B Hayke. M3yueHue
XUMHH MPOUCXOJUT C MPUBJICUCHUEM 3HAHUN M3 paHee U3YUYEHHBIX yUEOHBIX NMPEAMETOB:
«Oxpyxaromnii Mmup», «brosorus. 5—7 knacco» U «DOu3nKa. 7 Ki1accey.

[Tpu u3yuyeHnn XUMHUHM MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKOW HAyKU
KaK 00JJaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOW NEATEIbHOCTH YEJIOBEKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajadya y4eOHOro MpeaMeTa COCTOUT B
(GbOpMHPOBAHUN CHCTEMbI XUMUUYECKUX 3HAHUNA — BAXKHEUIUX (HaKTOB, TIOHSITHI, 3aKOHOB H
TEOPETUYECKHUX TMOJIO)KEHUH, JOCTYNMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKW, B MPUOOIICHUH K HAy4YHBIM METOJaM IMO3HAHUS MPU U3YUYECHHUM BEIIECTB U
XUMUYECKUX peakuuid, B (OPMUPOBAHMM W PA3BUTHHM IO3HABATENbHBIX YMEHUH U HX
NPUMEHEHUU B Y4YEOHO-IIO3HABATEIIbHOM M Yy4eOHO-UCCIEeN0BATEIbCKON JIESITENIbHOCTH,
OCBOEHHUU MpaBUJI 6€30M1aCHOT0 0OpaIeHHsI C BEHIECTBAMH B IIOBCEIHEBHON KU3HU.

[Tpu u3yyeHNH XMMUU Ha YPOBHE OCHOBHOT'O OOLIET0 0Opa30BaHUs Ba)KHOE 3HAUYEHHE
npuoOpes Takue 1eld, Kak:

—  (opmupoBaHME  WHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO PEIICHUM, CIOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;



— HAMNpaBJICHHOCTh OOY4YEHHUS Ha CHUCTEMATHYECKOE MPHUOOIIEHHE O0YyYaroluxcs K
CaMOCTOSITEJIbHOM ~ MO3HABATENbHOMW  JIEATENbHOCTH, HAyYHbIM METOJaM  IIO3HAHWS,
bopMHPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYAIONIMMUCS OIbITa
Pa3HOOOpa3HOM 1eITeNbHOCTH, TO3HAHUS U CAaMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITHOYEBBIX
KOMITETEHIIUI ), UMEIOIIUX YHUBEPCAbHOE 3HAYEHUE JIs PA3TUYHBIX BUOB JI€ITEIbHOCTH;

— ¢opmupoBanue oOmel (GyHKIUOHATBHOM U €CTECTBEHHO-HAyYHOM T'PaMOTHOCTHU, B
TOM 4YHUCJI€ YMEHHI OOBACHSTH W OIEHUBATH SBJICHUS OKPYXKAIOIIETO MHpA, HCHIOIb3YS
3HAHMS U OIIBIT, MMOJYYCHHBIC TIPU W3YYEHUN XUMUH, IPUMEHITh UX MPU PEIICHUN TPoOIeM
B IIOBCETHEBHOM KU3HU U TPYJIOBOM JEATEIBHOCTH;

— (QopMupoBaHue y O0O0y4aroIUXCAd TyMAHUCTUYECKUX OTHOIICHHUH, MNOHHUMaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUN JJI1 BBIPAOOTKHU SKOJOTUYECKHU LI€JIECO00Pa3HOrO MOBEACHUS
B OBITY M TPYJOBOU JESITEIBHOCTU B LEISIX COXPAHEHHUSI CBOErO 3J0POBbS M OKPY’KaIOIIEH
IPUPOIAHON CPEABL;

— Ppa3BuUTME MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHUS OOILEYETOBEYECKHX LIEHHOCTEH, TOTOBHOCTHU K
OCO3HAaHHOMY BbIOOpPY PO U HAIIPABIEHHOCTH JaJIbHEHIIET0 00yUEeHMUS.

OO11ee unco 4acoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHusi, coctaniseT 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B HeJen0), B 9 kinacce —
68 yacoB (2 Jaca B HEJIEIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poilb XMMHM B KM3HM 4YelOBEKa. XUMHUsA B CHUCTEME HayK. Tena W BellecTBa.
®dusnyueckue CBOMCTBA BEUIECTB. ArperarHoe cocTosiHue BemecTB. [loHsATHE 0 MeTOaX MMO3HAHUSI B XUMUHU.
UYucteie BemecTBa U cMecd. CriocoObl pa3jiesieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XMMHUYECKUX 3JIeMEHTOB. [IpocTeie u
CJI0KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas ¢popmysa. BareHTHOCTh aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeuiecTB. OTHocutenbHas aromHass Mmacca. OTHoOcuTeNbHas MOJIEKYJsipHas Macca. MaccoBas [1ois
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Monb. MomsipHas macca. BzaumocBsi3b KonuuecTBa, Macchl M 4YHCIIA
CTPYKTYPHBIX €AMHMUII BeuecTBa. Pacuérsl o popmynam XMMUYECKUX COETMHEHUM.

duznyeckue U XUMUYECKHE SBJICHUS. XHUMHMUYECKas peakiuss M €€ NpU3HAaKU. 3aKOH COXpaHEHHUS
Macchl BellecTB. XuMHuUeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakiuil (coequHeHws,
Pa3oKeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOH MOCY/I0#, MpaBuiIaMu paboTHI B 1a0OpaTopuu U MpuémMamMu OOpaIieHus ¢
71a00paTOpHBIM 000PYJIOBAaHUEM, U3YUEHUE U OMHCaHWE (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX
BellecTB, HaOmoaeHue ¢u3nueckux (MIaBJICHHE BOCKA, TasHUE JbJa, pAaCTUpPAHHME caxapa B CTYIIKe,
KUIIEHWE M KOHJEHCAllMs BOJbI) U XUMHUYECKHX (TOpEHUE CBEYM, IMPOKAIMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KHUCIOTOW) sIBIIEHWM, HaOJIOJeHHEe M ONUCAaHUE NPU3HAKOB MPOTEKAHUs
XMMHUYECKHX peakiuid (pas3siokeHHe caxapa, B3aHMMOAEHCTBHE CEpHOM KHCIOTBHI € XJOpPUIOM Oapus,
paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoIeiicTBIE kene3a ¢ pactBopoM cou mean (11),
U3y4eHHE CIOocoOOB pa3leieHus CMeceil: ¢ TOMOIIbI0 MarHurta, (QUIbTPOBAaHME, BbIIAPUBAHUE,
JUCTWIISAIMS, Xpomarorpadusi, MPOBEIECHUE OUYUCTKH IIOBAPEHHOW CONM, HAONIOJAEHHE M OIHMCaHUE
pE3yJIbTaTOB IPOBEJCHHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MAacChl, CO3JaHUE MOJEJeH
MOJIEKYJ (IIapOCTEPKHEBBIX).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucnmopon — snemeHT u mpocroe BemectBo. Haxoxaenue
KHCJIOpO/a B IpUpoje, pusnueckue U XMMHUYecKre cBOMCTBa (peakiuu ropeHus). Oxcuasl. [Ipumenenue
kucinoposaa. CriocoObl MOTydeHUs: KUCIopoaa B 1a00paTOpUU U MPOMBINUIEHHOCTH. KpyroBopoT kuciopozaa
B nipupojie. O30H — aIOTpOIHAsA MOAU(UKAIIHS KUCIOPOA.

TeroBoit 3pPexT XUMUYECKON peakluy, TEPMOXUMHUUYECKNE YPAaBHEHUS, IK30- U SHAOTEPMUYECKUE
peakuuu. TomIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHUE MapHUKOBOTO 3 dekra, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocroe BemecTBO. Haxoxaenue Bomopoda B mpupoje, (usmueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra3oB. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®uznyeckue cBoiicTBa BoAbl. Boxa kak pactBopurens. PactBopbl. HachlllieHHBIE U HEHACHIIIEHHBIE
pactBOpbl. PacTBOpHMOCTH BelIECTB B BOAE. MaccoBasi 107151 BEIIECTBA B PACTBOpPE. XUMHUYECKHE CBONCTBA
BoAbl. OcHOBaHMA. Ponb pacTBOpoOB B MpHUpOAE W B KU3HM 4enoBeKka. KpyroBopoT BoAbl B IPHUPOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.



Knaccudukammst HEOPraHUYECKUX COCTUHEHUM. OKCHUIEL Knaccudukamms OKCHJOB:
cosieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(poTepHbIe) U HecosneoOpasyrone. HoMeHkIaTypa OKCHIIOB.
duznyeckue 1 XMMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHWM: WIENOYM M HEpacTBOpUMBIE OcHOBaHUsA. HomeHkiaTypa
OCHOBaHUH. ®U3NUYECKHE U XUMUYECKHUE CBOKMCTBA OCHOBaHUM. [lonyyeHne ocHOBaHMiA.

Kucnotsl. Knaccudukamms kucnor. Homenkmnarypa kucnor. @usnueckue U XMMHYECKHE CBOICTBa
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyduenue kucnor.

Conu. Homenkiiarypa coseil. @u3ndeckue 1 XuMUYecKre cBoMcTBa cosieid. [lonydyenue comnen.

I'eHeTnyeckas CBSA3b MEXAY KJIAaCCAMH HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpPEIEICHUE COJAEpXKaHUs KHUCIOpoJa B BO3JyXe, IOJIydeHHE, coOUpaHue,
pacrio3HaBaHHME U M3Y4YEHHE CBOWCTB KHUCIIOpPOJa, HAOIIOJEHUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM U
yCJIOBHUS BO3HUKHOBEHHUS U TNpEKpalleHUs ropeHus (1moxapa), O3HAKOMIIEHHE C oOpa3lamMu OKCHIOB U
OTHMCaHUE WX CBOICTB, MOJIyUCHHE, COOMpaHue, paclo3HaBaHWE U M3yYeHHE CBOMCTB BOJIOPOJA (FOPEHHUE),
B3auMojeiictBue Boxopona ¢ okcuaom Meau (ll) (BO3MOXXHO UCHOJIB30BaHUE BUJIEOMATEPHAIIOB),
HaOJroIeHne 00pa3LioB BEIECTB KOJUYECTBOM | MOJIb, HCCIIeIOBaHHE OCOOEHHOCTEN PACTBOPEHMSI BELIECTB
C PAa3IMYHOM PpacTBOPUMOCTBIO, IIPUIOTOBJICHHE pACTBOPOB C ONPEACIEHHOM MaccoBOM JoJei
pacTBOPEHHOIO BELIECTBA, B3aUMOJAECWCTBUE BOJbI C METallaMU (HAaTpUEM U KajibLiieM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), HCCIEI0BaHUE OOpa3l0B HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX
KJIacCOB, HAOJIIOJICHHME M3MEHEHUS OKpPAacKd HWHJMKATOPOB B PAcTBOPAX KHUCIOT W IIEJIOYel, H3yueHHe
B3auMmoJieiictBusa okcuaa meau (ll) ¢ pactBopomM cepHOW KHCIOTBHI, KHUCIOT C METaulaMH, peakIHi
HEeUTpaau3auuy, IOJyYeHHUE HEPAaCTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METajula JPYIMM U3
pacTBopa COJIM, PEUIeHHE 3KCIEpUMEHTAIBbHBIX 3a/lad Mo TeMe «BaxHeilne Kiacchl HEOPraHMYEeCKHX
COCIUHEHUN».

Hepuoauyeckuii 3axkoH u Ilepuoanueckas cucrema xumuyeckux djieMenTos /I. U. MenaeneeBa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[TepBble NONBITKY KJIACCUPUKALMU XUMUYECKUX 3J1eMEHTOB. [IoHATHE O TpyInax CXOAHbBIX 3JIEMEHTOB
(LIesToYHbIe U IIETI0YHO3EMENIbHBIE METalIbl, TaJOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT
am(oTepHbIe OKCHJIBI U TUAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucrema xumudeckux snemeHTtoB JI. M. MeHnneneesa.
Kopotkonepuoanas u anuaHonepuoHas Gopmsl Ilepuoanueckoil cucreMsl XumMuueckux snemeHTos /1. U.
Mengeneesa. Ilepuoas! u rpymnmsl. @U3ndecKkuil CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI
JJIEMEHTA.

Crtpoenue aromoB. CoctaB aToMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe 31eKTPOHHBIX 0007104YeK
aToMoOB nepBbIX 20 XxuMHuueckux 31meMeHToB [lepnoanueckoit cucremsl [. . MenneneeBa. XapakTepucTuka
XUMHUYECKOI0 JIEMEHTA 10 €ro 1nojoxeHuto B Ilepuonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paauyca aTOMOB XHMHUYECKHUX DIIEMEHTOB, METAJNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIIaM U Mepruoiam.

3nauenue llepuonnueckoro 3akoHa u Ilepumogudeckoil CHUCTEMBI XHUMHUYECKHUX DJIEMEHTOB JUIS
pa3BUTHA HayKu U npakTuku. /. . Mennenees — yd€HbBIN U TpaXXaHUH.

Xumnueckasi cBs3b. KoBasieHTHas (TMONApHAasT W HEMOJSpPHAs) CBA3b. OJIEKTPOOTPULATEIBHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBS3b.

Crenenp okucneHus. OKHCIMTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. lIpomeccsl OKuCICHHS U
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:



u3ydyeHue oOpa3loB BEUIECTB METAJUIOB U HEMETa/NIOB, B3aMMOJEHCTBHE THUAPOKCHIA IHMHKA C
pacTBOpaMu KHCJIOT M ILIEN0YEl, MPOBEACHHUE OIBITOB, WIIOCTPUPYIOIUX HNPUMEPHl OKHUCINUTEIbHO-
BOCCTaHOBUTEJIbHBIX peaKLuil (TOpEHUE, pEaKLIMU Pa3I0KEHUs, COCIUHEHUS).

Meosricnpeomemnuwie ceasu

Peanuzamus MeXnpeaMETHBIX CBSi3ed NMPU M3YYEHUHM XHUMUU B 8 Kiacce OCYUIECTBIIAETCS uepe3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK U MOHITHUH, SBJSIOMIUXCS CHCTEMHBIMU
JUISL OT/IETIbHBIX IIPEMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO--HAY4YHbIE TIOHATUS: HAY4HbIN (aKT, THUIIOTE3a, TEOPHs, 3aKOH, aHallU3, CUHTES,
KJaccu(pUKalus, MNEePUOAUYHOCTb, HAONIONEHUE, SKCIEPUMEHT, MOJCIHpPOBAaHUE, HM3MEPEHHE, MOJIEIb,
SIBIICHHUE.

®usuka: marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOIbI, paAHUOAaKTHBHOCTD,
MOJIEKYJa, DSJEKTPUYECKHUl 3apsij, BEIIeCTBO, TeNO, O00BEM, arperaTHOe€ COCTOSIHHE BeIIecTBa, Tas,
dbuznyecKkue BeIMYUHBI, €AMHULIBI U3MEPEHUS, KOCMOC, TIaHEeThl, 3BE3/1b1, CONHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armochepa, runpocdepa, MUHEpaIbI, TOPHBIE TIOPOBI, TOJE3HBIE HCKOMIAeMbIE, TOTUTUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucrema xumudeckux anemeHTtoB JI. M. MeHnneneesa.
CtpoeHue aTromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XMMHMYECKHUX OJIIEMEHTOB TEpPBBIX TPEX
NEPUOOB, Kallvs, KaJbIUS U UX COCTUHEHHUI B COOTBETCTBUU C MOJIOXKEHHEM 3J1eMeHTOB B [lepuonnyeckoii
CUCTEME U CTPOECHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUAbl XMMHUYECKOM CBS3H. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTATUINYECKON PEIIETKH U BUJA XUMUYECKON CBSA3H.

Knaccugukanuss u HOMEHKJIATypa HEOPraHMYECKHX BELIeCTB. XHMHYECKHE CBOICTBAa BEIIECTB,
OTHOCSIIIIMXCS K Pa3jIMYHbIM KJIaccaM HEOPraHMYECKHUX COEAMHEHMH, TeHETHYecKas CBS3b HEOPraHM4YEeCKHUX
BEIIECTB.

Knaccugpukanuss XuMHUECKHMX peakUMid 1O pa3IuyHbIM NpU3HAaKaM (110 YHUCIYy U COCTaBy
YYacTBYIOUIMX B PEAaKLUUH BEIIECTB, MO TEIUIOBOMY J(PQeKTy, MO H3MEHEHUIO CTeNeHeH OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB, MO OOpPAaTHMOCTHM, IO YYacTHIO KaTajlu3aropa). ODK30- U HHAOTEPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHMS.

[TonsiTHe 0 ckopocTu XxuMudeckoil peakiuu. [TonsaTue o6 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusax. IIoHSATHE O TOMOTE€HHBIX M TeTEpOreHHbIX peakuusx. [lonstue o kartanmse. Ilonstue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIMSIONIME HA CKOPOCTh XMMHMYECKOH peakluud U TOJO0XKEHHE
XUMHYECKOT'O PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxuuu, NEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlIEHWE YPaBHEHMM OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLUN C
HCIIOJIb30BaHUEM METOa IEKTPOHHOTro OanaHca.

Teopust 3NEKTPOTUTUUECKON TUCCOLUMALUU. DJIEKTPOJIUTHI U HEINEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCOLMALMN BEIIECTB C Pa3jIMUYHBIMM BHJAMH XUMHUYECKON CBsi3U. CTENEHb JUCCOLUALUU.
CunbHbIe U cllabble 3JIEKTPOITUTHI.

Peakuuu nonHoro oOMeHa. Y coBHs MPOTEKaHUs peakliii HOHHOTO 0OMeHa, MOJIHbIE U COKpaIllEHHbIE
WOHHBIC YypaBHEHHUs peaknuii. CBOWCTBa KHUCJIOT, OCHOBAaHHUW W COJIGH B CBETE NPEICTaBICHHA 00
AIIEKTPOJINTUUECKON Aucconuanuy. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHsATHE O THIpOIN3E COIEH.

Xumuueckuii IKCnepumenm:



O03HAKOMJICHHE C MOJESMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTaIoB (rpaduta W anmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHsI), WCCIIEAOBAHHE 3aBUCHUMOCTH
CKOpPOCTM  XMMHMYECKOW  peakIuu  OT  BO3JACHCTBUS  pa3iU4yHBIX  (aKTOPOB,  HCCIICAOBAHHE
3EKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOIMAIIMKM KUCIIOT, LIeIo4el U coiell (BO3MOKHO
UCIIOJIb30BaHUE BHJIEO MAaTepUaloB), IMPOBEICHUE ONBITOB, WLIIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKAHUS
peakuuii MOHHOTO oOOMeHa (oOpa3oBaHHME OCajJKa, BBIJCICHUE Ta3a, o0pa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX  peakuuid  (TOpeHue, peakuuu
pa3I0XKEeHUs, COETUHEHUS ), paClIO3HABAHUE HEOPTraHMYECKHUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIHii
Ha MOHBI, pellIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJuibl U UX COeTHHEHUS

OOmast xapaktepucTuka TaioreHoB. OCOOEHHOCTH CTPOEHHsS AaTOMOB, XapaKTEPHBIC CTENECHH
okucienusa. Ctpoenue u (puU3NUECKHe CBOICTBA MPOCTHIX BEIIECTB — IaJJOT€HOB. XMMUYECKHE CBOMCTBA Ha
npuMepe xJopa (B3aUMOJEHCTBHE C MeTalllaMu, HeMeTalliamu, Ieinodamu). XiopoBojaopoxa. ConsHas
KHCJI0Ta, XMMUYECKUE CBOMCTBA, MTOJIyueHue, mpuMeHeHue. [leiicTBue xiopa U XJI0poBOAOPO/ia Ha OpraHUu3M
yesioBeka. BaxxHeine XIopuapl U UX HaX0XK/IEHUE B IIPUPO/IE.

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbBIE
crenenn okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJAa M CEPBHI.
AJioTponHble MOAM(PUKAUU KUCIOpOJa U cepbl. XUMHUUECKHE CBOMCTBA cepbl. CepoBOJOpOI, CTPOEHHUE,
¢usnueckue U XuMu4eckue cBoicTBa. OKCHIBI Cepbl KaK IPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas
KUCTIOTa, (U3MYECKMEe U XHUMHUYECKHME CBoOMcTBa (oOlIMe Kak MpeACcTaBUTENsl Kiacca KHCIOT U
cnenuduyeckre). XuMUYECKHE peakinu, JIeXkKallie B OCHOBE MPOMBIIUIEHHOTO CII0C00a MOTYYEeHHs CEPHOM
kucaothl. [Ipumenenne cepHoil kucaotbl. Conu CEpHOM KUCIIOTHI, KAaUeCTBEHHAs peaklus Ha CyJlb(ar-noH.
Haxoxnenune ceppl M €€ COCIMHEHUMH B MpUPOJE. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpeJbl
COCAMHEHUSIMH cepbl (KUCIOTHBIE JIOKIH, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
HpeOTBPALICHHUS.

OO0mias xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTENEHM OKHCIEHHUS. A30T, paclpocTpaHeHHE B MpUpoae, (QHU3NYECKHe M XHUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoje. AMMHAK, €ro (u3H4YecKMe M XHMHYECKHE CBOWCTBA, MOJIY4YEHUE U
npuMeHeHue. Conu aMMOHMS, MX (U3MyYeckHMe M XMMHUYECKHe CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peakuus Ha HOHBI aMMOHHS. A30THasl KUCJIOTa, €€ MolydeHue, (pU3M4eckue M XHMUYECKHE CBOMCTBA
(oOmme Kak MpeACcTaBUTENS Kiacca KUCIOT W crenuduyeckue). Mcmonb3oBaHWe HHUTPATOB WM COJeH
aMMOHHUSI B KayecTBE MHHEPAJIbHBIX YHOOpeHMH. XHUMHUECKOe 3arpsA3HeHHE OKpYKaIoLleH cpelibl
COCMHEHUSMH a30Ta (KHUCIOTHBIE JdOXKIU, 3arpsa3HeHHe BO3AyXa, MOYBBl M BoJo&MOB). Docdop,
ajutoTpornable Moaudukanuu docdopa, duzmdeckue m xumuyeckue cpoictBa. Oxcua ¢ocdopa (V) u
docdopras kuciora, puznyeckrne W XUMHUYECKHE CBOICTBa, moiydeHue. Mcmomp3oBanue docdartoB B
Ka4eCcTBE MUHEPAJIbHBIX yI0OpEHUH.

OObmas xapakrepuctuka 31eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
CTETNeHH OKUCJIEHMs. YTIEepoJ, aJuIOTpONHbIe MOAU(UKAIINK, pacpoCTpaHeHHe B NMpupoze, pusnueckue u
XUMUYECKHe cBorcTBa. AncopOrus. KpyroBopot yriaepona B mpupojae. OKcuasl yriaepoaa, ux Gu3ndecKue
U XMMUYECKHE CBOICTBa, JCWCTBUE Ha >KHUBbIE OPraHU3MBI, MOJYyYEHHE U MPHUMEHEHHE. DKOJOTMYeCcKHue
npobnembl, cBA3aHHble ¢ okcugoM yriepoga (IV), rumore3a r1y100anbHOTO MOTEINICHUS KIUMAarta,
MapHUKOBBIN AP PeKT. YTonbHast KUCIO0Ta U €€ CoH, UX GU3NYECKUEe U XUMUYECKUE CBOMCTBA, MOJIyYeHUE U
npuMmeHenre. KauectBenHast peakuusi Ha kapOoHaT-uoHbI. Mcronb30Banue kapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35MCTBE.

[TepBoHayanbHBIC MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX yriiepojaa (MEeTaH, 3TaH,
STHUJIEH, alleTUJICH, 3TaHOJI, TJIMIEPHH, YKCyCHas kuciota). [IpupoaHble HCTOYHUKH YIIIEeBOAOPOJOB (Yrodb,



MPUPOJHBIN Ta3, He(Th), TPOAYKTHI WX TepepadoTKu (OCH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[Tonarue o OMOMOTMYECKH BaXKHBIX BEUIECTBAX: JKUPAX, O€NKax, yriieBolaX — M X POJIM B JKU3HU YEJIOBEKA.
MartepuanbHOE €AMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusmueckre M XUMHYECKHE CBONCTBA, MOdydeHHe U mnpumeHenue. CoeauHEHHUS
KpeMHusl B ipupoze. O6mmue npeacraBierus 00 okcunae kpemuus (1V) u kpemaueBoit kuciore. CUIMKATHI,
UX HCIIOJIb30BaHHE B OBITY, B IMPOMBIIUICHHOCTH. BakHeiIne CTpOUTEIbHBbIE MaTepHalibl: KepaMHKa,
CTEKJIO, IIEMEHT, OETOH, kele300eToH. [IpobieMbl 6€30MacHOTO MCIIOIB30BAHMS CTPOUTEIHLHBIX MATEPHUAIOB
B [IOBCEJTHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3yuyeHHe OOpa3loB HEOPraHWYECKUX BEUIECTB, CBOICTB COJSHOM KHCJIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI M HAOIIOICHHE IPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTPAKAIOLIHIE
busznyeckue M XHMHYECKHE CBOWCTBA TajJOT€HOB W MX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), O3HAKOMIIEHHE ¢ oOpa3laMu XJIOpHUIOB (TaJOreHUJ0B), O3HAKOMIIEHHE C oOpa3namu
ceppl U €€ COEAMHEHMSIMH (BO3MOXKHO MCIIOJIb30BaHUE BMJIEOMATEPHANIOB), HAOJIOJIEHUE Mpoliecca
oOyrauBaHUsl caxapa IOJ JEWCTBUEM KOHLIEHTPUPOBAHHOM CEpPHOM KHUCIIOTHI, M3YYEHHE XUMHYECKHX
CBOMCTB pa30aBIIEHHO CEpHON KHCIOTHI, MPOBEACHHE KAYeCTBEHHOW peakluu Ha Ccylnb}ar-uoH u
HaO0/IeHUE TMpU3HaKa e€ MPOTeKaHUsl, 03HAaKOMJIEHHE ¢ (PM3MUECKUMHU CBOMCTBaMH a3ota, ¢pocdopa u ux
COCAMHEHUH (BO3MOXKHO HCIIOJB30BAaHWE BHICOMATEPHAIOB), OOpaslaMd a30THBIX M (POchOPHBIX
ynoOpeHuid, ToJy4YeHue, coOupaHuWe, paclo3HaBaHWE W W3YyYEHHE CBOMCTB aMMHaKa, IPOBEACHUE
KaYeCTBEHHBIX pEaKIuii Ha HOH amMMOHUA M (ochaT-MOH U H3YyYeHHE NPHU3HAKOB HX MPOTEKAHMS,
B3aMMOJICHCTBHE KOHIEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MeOpi0 (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), H3yYCHHE MOJEIEeH KpUCTAIUIMYECKHX pemEToOK anmasa, rpadura, ¢ysepeHa,
03HAKOMJIEHHE C MPOLECCOM aCOpPOLUU PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM
IPOTHUBOra3a, MoJlyueHue, cooupaHue, paclo3HaBaHUE U U3y4eHHE CBOIMCTB YIJIEKUCIIOrO ras3a, nIpoBe/ieHHe
KaueCTBEHHBIX peakluid Ha KapOOHAT M CUJIMKAT-MOHBI M H3y4YeHHE MPU3HAKOB HUX TMPOTEKaHMUS,
O03HAKOMJICHHE C MPOAYKIMEH CUJIMKATHOM NPOMBIIIEHHOCTH, pPEIIeHHE SKCIEPHUMEHTANbHbIX 3ajad II0
TeMme «BakHele HeMeTaJUTbl U UX COCMHEHUS.

MeTa/liibl M MX COCAUHEHUS

OO0mass xapakTepuCcTHKa XHMHUYECKHX JJIEMEHTOB — METAJIOB HAa OCHOBAaHUU HMX TOJIOXKEHHUS B
[Tepuoanueckoit cucteme xumuyeckux siemeHToB JI. M. MengeneeBa u crpoeHusi aromoB. CtpoeHue
MeTaJlIoB. MeTannudeckasl CBA3b M METaJUIMYeCKass KpUCTAIIIMYEcKasi peléTka. DINeKTPOXUMUYECKUHN Pt
HanpspkeHud metauioB. dusmyeckre W XUMUYECKHE CBOMCTBA MeTauioB. OOImIMe crocoObl MOTYYSHHS
metasuioB. [ToHATHE 0 KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBsl (CTaib,
YYyT'yH, AIOPaJTIOMUHUMN, OpOH3a) U UX MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[llenounble Metamnel: mosnokeHue B Ilepuommueckoil cucteMe XuMHYecKux diaemeHToB [l U.
MenpeneeBa, CTpOEHHME UX aTOMOB, HAXOXXIEHUE B Ipuponae. PU3NUECKHME U XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCHIIBI U THAPOKCHUIBI HATpHs U Kanus. [I[puMeHeHne MIeI0YHbIX METAIIJIOB U
NX COeIMHEHHUI.

[[{emouHO3eMENbHBIE METAJIBI MarHWii W KaJblMii: mosoxkeHue B llepuogmueckodt cucreme
xumuueckux 3nemeHToB J[. YI. MenneneeBa, cTpoeHHE UX aTOMOB, HAX0KIEHUE B Iipupoje. Puznueckue u
XMMUYECKHE CBOMCTBAa MarHus W Kajiblius. BakHelue coenquHeHust Kaiblus (OKCUJ, TUAPOKCHII, COJIH).
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AnmtoMuaui: nosioxenue B Ilepuogmyeckoil cucreme xumuueckux snnemeHToB J[. M. Menpgeneesa,
CTPOCHHUE aTOMa, HaXOXJICHHE B Mpupoje. Pu3nyeckrue 1 XMMUYECKHE CBOWCTBA aIOMUHUSA. AM(POTEpHbIE
CBOMCTBA OKCH/Ia U THAPOKCH]IA ATFOMUHHSL.



Kenezo: mnonoxenune B Ilepmommueckoit cucreme xumumyeckux sieMeHtoB [[. M. MeHnneneena,
CTPOCHHME aToMa, HaxoXieHue B mpupoje. DPu3Myeckue M XHUMHYECKHE CBOMcTBa xkene3a. OKCUIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMu METaJJIOB M CIUIaBOB, MX (DU3MUYECKHMMU CBONCTBAMH, H3y4eHUE
pe3yabTaTOB KOPPO3MM METAUIOB (BO3MOXKHO —HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalbIMs W HATpusi C BOJOM (BO3MOXKHO MCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCJIEIOBAaHHE CBOMCTB KECTKOM BOJIBI, Ipoliecca FOPEHUS XKele3a B KUCIOPoie (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHUAIOB), TPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEAKIUil Ha HWOHBI: MarHus, KajbIlus,
amromuHus, 1uHKa, ckeneza (II) u xenmesa (Ill), memm (), HaGmromeHWe u oOmMcaHUE MPOIECCOB
OKpaIlIMBaHUA MJIJAMEHU MOHAMH HATPUs, Kajdusl U KalbIUs (BO3MOXKHO UCIOJIb30BAHUE BUCOMATEPUATIOB),
ucClieJoBaHHEe aM(pOTEepPHBIX CBONCTB THAPOKCHAA alIOMUHUA M TUIPOKCHIA LMHKA, peIIeHHe
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe «BajkHelre MeTaibl U UX COSAUHEHUSY.

XuMus M OKpy:KamoIas cpeia

BemectBa u Marepuanbl B MMOBCEHEBHOM KU3HHU YeJIOBEeKa. be3omacHoe MCMOab30BaHUE BEUIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas mOMOIIb IPH XUMUYECKUX 05KOT'aX M OTPABICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKaroliei cpeqsl (MmpeaesbHas AOMycTUMas KOHIICHTpAIUs BEIECTB,
nanee — [1/1K). Poiabs XxuMuu B pelieHUH 3KOJI0TMYECKUX IpooIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mesxicnpeomemmuole ceasu

Peanuzanusi MEXNpeaMETHBIX CBS3€H MPU WM3YYEHUHW XUMUM B 9 Kilacce OCYIIECTBISETCS 4Yepe3
UCTIOJTb30BaHNE KaK OOIIUX ©CTECTBEHHO-HAYYHBIX TOHATHN, TaK W MOHSATHH, SBIISIOMUXCS CHCTEMHBIMU
JUTSL OT/ACTBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TIOHATHS: HAay4YHBIA (akT, THUIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CHHTE3,
KJaccuukanus, MEPUOIUIHOCTh, HAOIOJIEHNWE, SKCIEPUMEHT, MOJICITUPOBAHUE, H3MEpPEHUE, MOJIEIb,
SIBIICHUE, TAPHUKOBBINA dP(HEKT, TEXHOIOTHSI, MATCPHAIIBL.

®uzuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUI, HU30TOMBI, PAAHOAKTUBHOCTD,
MOJIEKYJa, MEKTPUIECKHUI 3apsij, TPOBOAHUKH, MOJYIPOBOJIHUKH, AUIIEKTPUKH, (POTOITEMEHT, BEIIECTBO,
TeN0, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, I'a3, pacTBOP, paCTBOPUMOCTb, KpUCTAJNINYecKas penérka,
CIUJIaBbl, (PU3WYECKHE BEJIMYWHBI, €IUHUIIBI U3MEPEHUs, KOCMHYECKOE IMPOCTPAHCTBO, TUIAHETHI, 3BE3MBI,
Connue.

buonorus:  ¢dotocunTe3, gpixanwe, Ouocdepa, dKocucTeMa, MHUHEpaJIbHBIE  yIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEPAITBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE UCKOMIAEMBIE, TOTUIUBO,
BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJBTATbBI

JIMYHOCTHBIC Pe3yJbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS JIOCTUTAIOTCS B
Xoae O6y‘ICHI/ISI XUMHUHU B CAUHCTBC y‘-Ie6HOI\/JI 158 BOCHHTaTCJ’IBHOﬁ NCATCIIBHOCTH B COOTBCTCTBHUU C
TpaI[I/II_[I/IOHHBIMI/I pOCCHfICKHMPI COI_II/IOKyHBTypHBIMI/I n I[yXOBHO'HpaBCTBeHHbIMI/I OCHHOCTAMM, HpI/IHHTBIMI/I
B 00IIIECTBE MPaBUIIAMHA M HOPMaMHM TIOBEJICHUS U CITOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHUS
Y COLMATM3AIIUN 00YJIarOIIHXCS.

.HI/I‘IHOCTHBIC pe3yanaTLI OTpa)KaIOT TOTOBHOCTH 06yqa10mnxc;1 pYKOBOI[CTBOBaTBCSI CHCTGMOﬁ
IIO3UTUBHBIX NCHHOCTHBIX OpI/IeHTaI_II/Iﬁ nu paCH_II/IpeHI/Ie OIIbITa ACATCIIBHOCTHU Ha eé OCHOB€, B TOM 4HCJIC B
YaCTH:

1) maTpHMoOTHYECKOr0 BOCIUTAHUA:

IIECHHOCTHOI'O OTHOIICHUA K OTe‘-ICCTBeHHOMy Ky.HI)TypHOMy, I/ICTOpI/I‘ICCKOMy 158 HayLIHOMy HacCJICOUuLo,
IIOHUMAHU 3HAYCHUIA XI/IMPI‘-ICCKOI71 HaYKI/I B JXKHU3HHU COBpCMeHHOFO O6III€CTBa, CHOCO6HOCTI/I BJIaACTH
JIOCTOBEPHOM MH(pOPMAIMCH O MEePEIOBhIX JOCTHKCHHUIX M OTKPBITUSAX MHUPOBOM M OTCUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE MUpa M OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

HpeI{CTaBHeHHﬂ 0 COLMaJIbHBIX HOpMaX u HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOHICHI/IfI B KOJIJICKTHBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO TOJIE3HOU, YU€OHO-HCCIIeI0BATEIbCKON, TBOPUYECKON U
JNPYTUX BHIAX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOMW JCSTEIbHOCTH IPH BBITIOJIHCHUH
Y‘I€6HBIX, IIO3HABAaTCJIbHBIX 3aJa4d, BbIIIOJJHCHHUHN XHMHYCCKUX BKCHepI/IMeHTOB, CcOo3JaHnn y‘IC6HI>IX
MPOEKTOB, CTPEMJICHHS K B3aWMOTIOHUMAHHUIO U B3aMMOIIOMOIIM B TIPOIECCE ITOW yUeOHOU JesTeIIbHOCTH,
TOTOBHOCTH OIIEHHMBATh CBOE TOBEJIEHHE W TOCTYNKH CBOMX TOBApPHUIIEH C TO3UIIMM HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PECHUYCCKUE TMPEJCTABICHUS O BEHIECTBE W XWUMHUYECKOW pEaKIHH, COOTBETCTBYIOIIUEC
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIONINE OCHOBY Ui MOHUMAaHUS CYIIHOCTH HAyYHOU
KapTUHBl MHUpA, MPEACTAaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX
YeJIoBeKa C TIPUPOTHON CPEIOi, O pOJIM XMMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HaBaTCJIIbHBIC MOTHBBEI, HaHpaBHeHHLIe Ha HOJ'Iy‘ICHI/Ie HOBBIX 3HaHI/II\/'I 110 XUMUH, H€06XOI[I/IMI)IG
UIsi  OOBSCHEHUsT HAOMIOJAaeMBIX TMPOIECCOB U SIBICHUN, TO3HABATENbHOW, WH(GOPMAIMOHHONW W
YUTATEIHCKOM KYIbTYphl, B TOM 4YHCIIE HaBBIKOB CaMOCTOSITEIHHOW pabOThl C Y4YEOHBIMH TEKCTAMH,
CIIPaBOYHOU JTUTEPATYPOU, JOCTYITHBIMU TEXHHUYECKIUMU CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYeHHI0O ¥ TIO3HAHUIO, JFO0O3HATEIHHOCTh, TOTOBHOCTH W CIOCOOHOCTh K
caMo00pa3oBaHWIO, TMPOCKTHOW W  HCCIENOBATENbCKONW JEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS O0y4YEHHS B HajbHEHIIIEM;

4) ¢popMHUpPOBaHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHUE HIEHHOCTH XHW3HHU, OTBECTCTBCHHOI'O OTHOIICHHA K CBO@My SJIOpOBI)IO, YCTaHOBKI/I Ha
3JI0pPOBBI 00pa3 JKU3HH, OCO3HAHHE TMOCIEICTBUN U HEMpPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpPEeHHsI), HEOOXOJUMOCTH COOIOCHHsSI MpaBui 0€30MaCHOCTH TP OOpaIlleHUH C
XUMHNYECKNMHU BEIICCTBAMU B 6I)ITy nu peanLHoﬁ KHU3HU,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY M3YYEHHI0 Tpodeccuil U Tpyaa pa3iudyHOrO poja, YBaKEHUE K TPYAY U
pe3yJIbTaTaM prﬂOBOﬁ JACATCIIPHOCTH, B TOM YHCJIC Ha OCHOBC HpI/IMeHeHI/ISI HpeﬂMCTHLIX 3HaHI/H>'I 10
XUMHUH, OCO3HAHHBIA BBIOOP WHIMBHIYAJIBLHOW TPACKTOPUU TMPOJOJDKCHHS OOpa3oBaHHs C Y4ETOM



JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCreuHon
npo(heCCHOHANTLHOM JESITETLHOCTH W PA3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH aJalTHPOBATHCS B
npohecCHOHANLHOM cpelie;

6) 9K0JIOrMY€eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH 1ieJieco00pa3Hoe OTHOILIEHUE K MPHUPOJEe KaK UCTOYHHUKY KU3HHU Ha 3emiie, OCHOBE e&
CYyILIECTBOBaHUS, IOHUMAHWE IIEHHOCTU 3J0pOBOro U Oe3omacHOro oOpa3a >KHU3HU, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (DM3HUECKOMY H IICUXUYECKOMY 3/I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
IpaBHJI 0€30MaCHOT0 MOBEICHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYALUSIX, YTPOKAOIIUX 3I0POBBIO
1 JKU3HM JTIOACH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, IOJy4yaeMble IPU M3YUYCHUM XUMHUH, JUIs pElIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAOWEH MNPUPOAHOM CPENOW, I IOBBILICHUS YPOBHS S3KOJIOIMYECKOW KYJIBTYPHI,
OCO3HAHHUSA TJI00AJTBFHOTO XapaKTepa dKOJOTUYECKUX MPOoOJieM U MyTel MX pelIeHUs] MOCPEeICTBOM METO/I0B
XUMHUH,  3KOJIOTMYECKOTO0  MBIIUICHUS, YMEHHS  pPYKOBOJCTBOBAaTbCS MM B  I103HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe meTanpeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAYMMBbIE JIJIs1 POPMHUPOBAHUS MUPOBO33PECHHUS
oOlieHay4YHbIe MOHATHUS (3aKOH, TEOpHs, MPUHLMII, TUMOTEe3a, (akT, CUCTEMa, MPOIECC, IKCHEPUMEHT U
JIPYTroe€.), KOTOPbIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaX M IMO3BOJISIOT HA OCHOBE
3HAaHMA W3 OTUX MPEJAMETOB (OPMUPOBATH MPEICTABICHHE O IICIIOCTHOH HAYYHOW KapTHHE MHpA, H
YHHUBEpCalibHble yueOHbIe AecTBHs (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOpPHIE
obOecrieunBarOT (popMHpPOBaAaHME TOTOBHOCTU K CAMOCTOATEIHHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHO! JEeSTENbHOCTH.

Ilo3naBaTebHbIE YHMBePCAJIbHbIE YueOHbIE 1eHCTBUS

ba3oBble Jiornyeckune AeHCTBUA:

YMEHUS UCIOJb30BATh MPUEMBI JIOTUUECKOTO MBILIUICHHUS PU OCBOEHUU 3HAHWN: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUU (BBIACNATh MX XapaKTEpHBbIC MPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3H C JAPYTHUMH
MOHSITUSIMHU ), UCTIOIH30BATh MOHATHUS JIJIs OOBSICHEHUS OT/ACIBbHBIX (PaKTOB U SIBJICHUH, BEIOMPATh OCHOBAHHMS
U KPUTEPUU JJIs KIACCH(PHUKAIIUU XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUH, YCTAaHABIUBATH IPUYUHHO-
CIIEICTBEHHBIC CBSA3M MEXIy OOBEKTaMU HW3Y4YEeHHs, CTPOUTH JIOTMUECKHUE pPacCyXIeHUs (MHIYKTUBHEIE,
JeTyKTUBHBIE, TI0 aHAJIOTHUHN ), JAEJIaTh BHIBOJIBI U 3aKITIOUCHNS,

yMEHUE TPUMEHSATh B TMpOIEcce TMO3HAHUS TOHATHS (MPEAMETHbIE U  METamlpeIMETHHIE),
CUMBOIIMYECKUE (3HAKOBBIE) MOJIEIIH, UCIIONIB3YEMbIE B XUMHUH, MPEOOPA30BBIBAThH IIMPOKO MPUMEHSIEMbIE B
XUMHUH MOJIENbHBIE TPEJCTABICHUS — XUMHUYECKUW 3HAK (CHMMBOJ JJIeMEHTa), XUMHUYeckas Qopmyna U
ypaBHEHHWE XHUMHYECKOW peakmuu — TPH pEIIeHUH Y4eOHO-TIO3HABATENBbHBIX 3a7ad, C YYETOM OTHUX
MOJICNIbHBIX MPECTABICHUHN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKU U3YIaeMbIX O0OBEKTOB
— XUMHYECKHX BEIIECTB W XUMHUYECKMX pEaKIHid, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIEICTBEHHBIE CBSI3U U MMPOTHUBOPEUHS B U3yYAEMBIX MPOIECCAX U SBICHUSIX.

Bba3oBble ucciienoBaTe/ibcKue AeiCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIECHHBIE BOIMPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHUS, a TaKKe B
KayeCcTBE OCHOBBI AJIs1 (HOPMUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CYKICHUI;

NpHOOpEeTEeHNE OMNbITa IO IUIAHMPOBAHUIO, OpPraHM3allM W TPOBEACHHUIO  YUYCHUUYECKUX
SKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IMPOIIecca, CaMOCTOATEILHO MPOTHO3UPOBATH €T0 Pe3yibTarT,
dbopmynupoBaTh 0000LIEHUS U BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIbITa, UCCIEI0OBAaHUS, COCTABIIATh
OTYET O MpoAeTaHHOH pabdoTe.

Pabora ¢ nnopmanmeii:



yYMEHUE BbIOUpaTh, aHAIU3UPOBATH U MHTEPIPETUPOBATh MH(YOPMALMIO PA3IUYHBIX BHAOB U (GOpM
MPEJICTABICHUS, TIOJYy4aeMyl0 U3 pPa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHAS JUTEpaTypa XUMHUYECKOTO
COJIepKaHusl, CIPABOYHBIC MOCOOUSs, pecypchl MHTepHEeTa), KPUTHUECKH OIICHUBATH MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO HH(POPMAIHIO;

YMEHHE TPUMEHSATh pPA3IMYHBIE METOAbI M 3alpochl MpU MOHCKe M oTOope uHboOpManuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX [UIS BBHIMOJTHCHHUS Y4YEOHBIX U TIO3HABATEIBHBIX 3a/1a4
OmpeAcnéHHOr0  TUMA, MNPUOOPETeHHWE OIbiTa B 00JacTH  UCHOJB30BaHUS  HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUM, OBJa/IeHUE KYJIbTYPOi aKTUBHOT'O MCIIOJIb30BAHUSI PA3IMYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTUMAIbHYIO (QOopMy mpeAcTaBieHuss HHPoOpMauu U
WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIIOKHBIMU CXEMaMH, TUarpaMMamu, ApyrumMu GopmaMu rpaguku u
X KOMOMHAIIUSIMU;

YMEHHE HCMOJIb30BaTh U aHATU3UPOBATh B Ipoliecce Y4eOHOI M HcCiIe0BaTeNIbCKON 1eATeIbHOCTH
UHGOPMALIMI0O O BIUSHUHM TMPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SHCTBA W TPAHCIOPTa HA COCTOSHUE
OKpY>Karolle NPUPOTHON CPEBI.

KoMMyHUKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE TeHCTBUS:

YMEHHMsI 33/1aBaTh BOIPOCHI (B XOJ€ Auanora u (Uiu) TUCKYCCHM) MO CYIIECTBY 00CYXIaeMOil TeMbl,
dbopMynUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBIIIOJIHEHUS MIPEII0KEHHOM 3a/1auH;

YMCHHSI TPEICTaBISITh TOJYYECHHBIC PE3YJIbTAaThl IO3HABATEIBHON JCSATCILHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0 PE3YJIbTATOB BBIMOJHCHUS XUMHYECKOTO JKCIICPHMEHTA
(;1abopaTtopHOro ombITa, 1a00PATOPHOIM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU1€OHOTO MPOEKTA);

YMEHHsI Y4eOHOro COTpYyIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOW [O3HABATEIBHOH U
HCCIIEIOBATEIILCKON JIEATEIFHOCTH TPU PEIICHUH BO3HHUKAIOIIUX IPOOJIEM Ha OCHOBE y4yé€Tra OO0IuX
WHTEPECOB M COTJIACOBAHUS TO3UIIHH (00CYXKIeHUSI, 0OMEH MHEHHSIMH, «MO3T'OBBIC IIITYPMBI», KOOPIUHAITHS
COBMECTHBIX JICHCTBHI1, OMpe/ieNieHne KPUTeprEB M0 OIICHKE Ka4eCTBa BHITIOTHEHHOW pabOThI U IpyTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITEIbHO ONpPEACNATh LMW JIATENIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh M TpPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JICATEIBHOCTH, BBHIOMpaTh Hambojee
s dexTrBHBIE CMOCOOBI pelieHrs Y4eOHBIX U MO3HABaTENbHBIX 3a7ad, CAMOCTOSTENIbHO COCTaBISATh WIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM JCHCTBHI MPH BHIMOJHEHUH 3a/laHUi ¢ y4E€TOM MOJyYeHUs
HOBBIX 3HaHWH 00 M3ydaeMbIX O0BEKTaX — BEIIECTBAX W PEAKIIHUIX, OICHUBATh COOTBETCTBUE MOTYYCHHOTO
pe3yabTaTta 3asBICHHOW IIETTH, YMEHHE HCIOJIb30BATh M AHAIU3UPOBATh KOHTEKCTHI, MpeIiaracMbie B
YCJIOBUH 3aJaHUN.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHIO O0S3aTEIBHOTO COAEPIKAaHUS, YCTAHOBICHHOTO
naHHoM (emepanpHON paboyeil mporpaMMOM, BBIAEISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIC 3HAHWS,
YMEHHUSI U CIIOCOOBI ASHCTBUM, crierupudeckue s MpeaMETHON 001acTu «XUMHUS», BUABI IEITETLHOCTH IO
MOJTyYEHUIO0 HOBOTO 3HAHMS, €r0 MHTEPIPETAIluH, TPeoOpa30BaHUIO M TPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
Y HOBBIX CUTYAIIHSX.

K koHmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)aThb
c(hOpPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHI:

® PpAacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHH: aTOM, MOJIEKYJIa, XMMHUYECKUN DJIEMEHT,

IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJAHOPOJIHAS M HEOAHOPOJHAs), BAaJIEHTHOCTH,
OTHOCHUTEIIbHAsI aTOMHAsi M MOJICKYJISpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi J0Jii XMMHYECKOTO 3JIEMEHTa B COEJIMHEHUHU, MOJSPHBIH O0BEM, OKCHA, KUCIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCICHMS, XHMHYECKas peakius,
KIIaCCU(UKALIUS PEAKIUil: PEeaKINH COSAMHCHUS, PEAKIUU DPA3JIOKCHUS, PEAKIUU 3aMEIICHHS,



peakuy 0OMEHa, dK30- M IHAOTEPMUUYECKUE PEAKIUH, TEIJIOBOW A((EKT peakiuu, sapo aTtoMma,
AIIEKTPOHHBIN CIIOW aToma, aTOMHasi opOuTallb, paAuyC aToMa, XUMHUYECKasi CBs3b, MOJSApHAs U
HENoJIsIpHasl KOBAJIECHTHAs CBs3b, MOHHAs CBSA3b, MOH, KaTMOH, aHHWOH, PacTBOp, MaccoBas J0JIs
BEIIEeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHsl) B paCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN M NPUMEHATH 3TU NOHATHS NPU
OIKMCaHHUM BEIIECTB U UX NPEBPAILECHUN;

® UCHOJb30BATh XMMHUYECKYH0 CHMBOJIUKY JJsI COCTaBJICHMsS (DOpMyN BEIIECTB M YypaBHEHHH
XUMHUYECKHUX peaKiuii;

® ONpenessITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHMSX, CTEHNEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEIMHEHUAX, NPUHAUIEKHOCTh BEIIECTB K OINpPENeJIEHHOMY Kiaccy
COeMHEHUH 1o GopMyIliaM, BHJ XUMUYECKOH CBA3HM (KOBAJIEHTHAS U MOHHAs) B HEOPraHMYECKHX
COEIMHEHUSIX;

e packpbiBaTh cmbica I[lepuoanueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTpUPOBaTh MOHUMAaHHE
HNEpUOJIMYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKMX HJIEMEHTOB OT UX I[OJIOKEHHUS B
[Tepuonuueckoil cucreme, 3aKOHOB COXPAaHEHHsI MacChl BELIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

e ONUCHIBaTh M XapakTepus3oBaTh TaOiuuHyro Qopmy Ileproguueckoil cucTeMbl XMMHUYECKHX
AJIEMEHTOB: pa3jIMyaTh MOHSTUS «TJIaBHasd moArpymnmna (A-rpynmna)» u «mnobouynas noarpynna (b-
TpyIIa)», Majable H OOJbIINE MTEPHOABI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS B TAaOIHIIE
«[lepuongnueckast cucrema xumudeckux »saemeHtoB J[. WM. MeHnneneeBa» ¢ YHCIOBBIMU
XapaKkTEepUCTUKAaMHM CTPOCHHUS aTOMOB XHMMHYECKHUX 3JE€MEHTOB (COCTaB M 3aps] sapa, oduiee
YHCJIO 3JIEKTPOHOB M PACHPECIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);

e Kjaccu(UUUpPOBaTh XMMHUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHUE pPEaKLUU
(10 YKCIy ¥ COCTaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTy);

e XapakTepu3oBaTh (ONUCBHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB pA3JIUYHBIX KJAacCOB,
MOJATBEPK/1ask ONMMCAHKUE MPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMHUYECKUX
pEeaKIuii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BOZMOXHOCTHU
NPOTEKaHUs XUMUYECKUX MPEBPAIIEHUI B Pa3INYHbIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMeHTa MO (opMyJe COEIMHEHHs, MAacCOBYIO JIOJII0 BEIIeCTBa B PacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

® [IPUMEHATH OCHOBHBIE OINEPALIMM MBICIUTEIBHON NEATENBHOCTH — aHAJU3 U CHHTE3, CPABHEHME,
00o011eHne, CUCTeMaTH3aIHIO, KJIacCu(UKAIUIO, BBISIBIEHHUE TPUUYMHHO--CIEICTBEHHBIX CBS3€H —
JUISL U3YYEHHUs CBOWCTB BEIIECTB M XMMHMYECKUX PEAKIUi, eCTeCTBEHHO-Hay4YHbIE METOJIbI
MO3HAHUS — HAOJI0IEHUE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIIEHHBIH);

e cJej0oBaTh IMpaBWJIaM IOJIb30BAHMS XMMUYECKOW MOCYI0oW M JabopaTopHBIM 000OpYAOBaHUEM, a
TaKXe MpaBuiiaM OOpalIeHHs C BELIECTBAMU B COOTBETCTBMU C MHCTPYKIHSIMU IO BBITOJHEHHIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB MO IMOJYYEHHIO M COOMpaHMIO Tra3000pa3HBbIX BEIECTB
(Bomoposia M KHCIOpOZa), NPUTOTOBJICHHUIO PAcTBOPOB C OMNpEeAENEHHOM MaccoBOW Jojeit
pPacTBOPEHHOIO  BEILECTBA, IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHE DSKCIEPUMEHTHI 10
pacrlo3HaBaHMIO pacTBOPOB WIEJNIOYEH M KHCIOT C IIOMOIIBIO HWHAMKATOPOB  (JIAKMYC,
deHondranzent, METUIOPAHXK U APYTHe).

K koHiy oOyuenus B 9 kjiacce mpeaMeTHbIE pe3yiabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTpa)aTb

c(hOpMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUMN:



pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IMOHSATUN: XUMUYECKUH 3JIEMEHT, aToOM, MOJIEKYJa,
MOH, KaTHOH, AaHUOH, TPOCTOE  BEIIECTBO,  CJOXXHOE  BEUIECTBO,  BAJCHTHOCTbD,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XHMHUYECKas peakuus, XUMHUYECKas CBs3b,
TETUIOBON 3P EKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PacTBOp, HIEKTPOIUTHI, HEIIEKTPOIUTHI,
JNEKTPONIUTHYECKAsT JAMCCOIMALMS, PEaKlUd HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, 0OpaTUMbIEe U HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIIny,
OKHCITUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AaJUIOTPONHs, aM(OTEPHOCTD,
XUMHUYECKasl CBSI3b (KOBAJCHTHAs, MOHHAS, METAJNIMYECKAs ), KpUCTAIUIMYECKasl perIéTKa, KOPpOo3ust
METAJIJIOB, CILIABbl, CKOPOCTh XUMUYECKOM peakluu, MpeaeabHo aonyctumas konuentpauus [1JIK
BEIIIECTBA,

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHITHA U MPUMEHSTH 3TH MOHATHUS MPU
OTMKMCAHUU BEIIECTB U UX MPEBPALCHUII;

UCIONIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBi€HHUS (OpPMYT BEIIECTB U YpPaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

OTpEAeNATh BAJICHTHOCTb W CTENEHb OKHUCICHUS XHUMHUYECKUX OJJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa, IMPUHAAJICKHOCTh BEUIECTB K ONPENCIEHHOMY KJIACCy COEAMHEHMH 110
dopMynaM, BUJI XMMHUYECKOHN CBSI3U (KOBAJEHTHAsl, MOHHAs, METAJUIMUECKasi) B HEOPraHMYECKHUX
COCIMHEHUSX, 3apsA] HMOHA IO XHUMHYECKOH ¢dopMyle, XapakTep cpelbl B BOJHBIX PacTBOpPax
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbich [lepumomuueckoro 3akona J[. M. MenzgeneeBa M JE€MOHCTPHUPOBATH €ro
MOHMMAaHHE: ONHUCBHIBAaTh U XapakTepuszoBaTh TabmuuHyio Qopmy Ilepuonuyeckoii cucTeMbl
XUMHYECKHX 3JEMEHTOB: pas3iiMuaTh MOHATHUS «TJaBHAs MOATpynHma (A-rpymma)y u «moOodHast
noarpynna (b-rpynma)», manele M OoJbIIME MEPUOJABI, COOTHOCHUTH OOO3HAUEHUS, KOTOpHIE
UMEIOTCd B NEPUOJUYECKOM Tabiuile, C YHCIOBBIMM XapaKTEepPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3aps] sApa, 00Iee YHUCIIO JIEKTPOHOB U paclpeieieHne ux 1o
AIIEKTPOHHBIM CJI0SIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX
COEIMHEHUH B Mpezenax MajblX MEpUOJIOB U IIaBHBIX MOATPYII C Y4ETOM CTPOCHHUSI UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XMMHUYECKHUE DPEAKINU
(1o yMCIly ¥ COCTaBY yYacCTBYIOIIMX B PEAaKIMU BEILECTB, MO TEINIOBOMY (P (DEKTy, 0 U3MEHEHHUIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME W CheuuPuUecKkue XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIOXKHBIX BEILECTB, MOATBEPKasi ONHUCAHUE NPHUMEpPaMHM MOJIEKYJSPHBIX M MOHHBIX YPaBHEHMMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKINI;

COCTaBJIAITh YPABHEHUS JJIEKTPOIMTUYECKON JAUCCOLMALMNA KHUCIIOT, LIEN0YEH U COJIEH, MOJIHBIE U
COKpaIIEHHbIE ypaBHEHUS peaklMi MOHHOIO OOMEHa, YpPaBHEHUs peakIui, MOATBEPKIAIOIINX
CYIIECTBOBaHHE F€HETHUUYECKOM CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OajlaHCca 3TUX PeaKIINii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTU NMPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUHCIISTH OTHOCHUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO [OJIIO
XMMHUYECKOTO 3JIeMeHTa 1o (opMyse COEIWHEHHs, MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU peaKLvH;

coOr01aTh TIpaBUJjIa TMOJIB30BAHMS XUMUYECKON MOCYAOW M JIaOOpaTOpHBIM OOOpYIOBaHUEM, a
TaKXe IMpaBHja OOpaIleHUs] C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSMHU IO BBINOJIHEHHIO



7a00paTOPHBIX XWMHUYECKHX OMNBITOB MO MOJIYYCHHI0O W COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka U yrieKucioro rasa);

IOPOBOANTH  PEAKLUUH, TOATBEPXKIAIOIINE KAa4eCTBEHHBIH COCTaB  pAa3JIMYHBIX  BEIIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJOpUA-, OpoMua-, HMOAMA-, KapOoHar-, docdar-, cuiamkar-,
cynb(haT-, THAPOKCUA-NOHBI, KATHOHBI aMMOHUS ¥ HOHBI N3y4EHHBIX METAJUIOB, IIPUCYTCTBYIOIIUE
B BOJHBIX pacTBOpax HEOPTaHHMUYECKHUX BEIIECTB;

INPUMEHATh OCHOBHBIC ONEPALUH MBICIUTEIBHON JESTEIBbHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CHCTEMAaTHU3alUI0, BBIIBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H — U W3y4EeHUS
CBOWCTB BELIECTB M XHMHYECKHX pEaKIi, €CTECTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJr0IeHNe, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3ngesioB U TeM JIeKTPOHHbIE (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
X — §)
1.1 eCI/”I“I;/I(I:[;;OSH&HHHBiI)KI;Ia;;KTI/(I)‘I;I:I(C;z 5 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c
JEATENHLHOCTH YEJIOBEKA
bubnnoreka HOK
1.2 B 15 1
CHLCCTBA H XHMHHICCIHE peaikiini https://m.edso00.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiime npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bo3ayx. Kucnopoa. Ilonarue 06 5 bubnuoreka I[HOK
' OKCHIAX https://m.edsoo.ru/7f41837c
59 Bonopon.llonstue o kucnorax u 3 1 bubnuoreka [HOK
' COMAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopel. I[lonstue 00 5 1 1 Bubnuoreka [HOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OcHOBHbIE KJIACCBI 11 1 1 bubnnoreka HOK
' HEOPraHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pa3znen 3. Ilepnonnueckuii 3akoH u Ilepuoanyeckasi cucrema xumuuyeckux djemeHToB JI. U. MenaeneeBa. Ctpoenne aTroMoB. XHUMHYeCKast

cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDIE pPe€aKIuu

3.1 [Tepunonnueckuit 3aKOH u 7

bubanoreka

[IOK



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

[Iepnognueckas cucrema
XHUMUYeCKuX dnemenToB J[. W.
Mennene-eBa. CTpoeHue atoma

https://m.edso0.ru/7f41837¢c

XumMudeckas BSI3b.
3.2 OKI/ICJII/Ie’feJ?BHO- o 8 bubmmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIILHBIC peaKLII/II/I
Hroro no pazgeny 15 bubamorexa HOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmiorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue a3geloB M TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NMpOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemecTBO 1 XUMHYeCKHEe peaKkun
[loBTOopenne u  yriyOseHue — 3HaHUM bubmmotexa HOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKUX 4 bubnmnoreka HOK
' peaxuui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAS JIACCOLIAMs. bubnmoreka HOK
1.3 8 1 1
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OOmiast ~ XapakTepUCTUKAa  XMMHYECKHUX 4 1 bubnuorexa HOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
' PYIHEL P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snementos VArpyum. Aoor, doctop | 7 1 Bubmiorera LK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
' ) PYIHIEL pol https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25



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

Pazgen 3. MeTasIbl M HX COeAUHEHU A

3.1 OO0I11e CBOMCTBA METAILIIO 4 bubmorexa Lox
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. Bbubianoreka LHOK
3.2 Baxkueiire Metasuibl 1 UX COSIUHEHUS 16 hitps://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
p AHOE BOEMSL 3 bubnuoreka HOK
C©3CPBHOC BpE https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBo 4yacoB Jlara DJIeKTPOHHBbIe HU(POBHIE
Tema ypoka Konrpoabsnsie IIpakrnuyeckue o0pa3oBare/ibHbIC
n/n Bceero U3YyYeHUS
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Ponp XuMHM B KU3HU 1 Bbubanoreka HOK
yenoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METO/IaX TIO3HAHUS B XUMHUHU 1 brbmmorexa LOK
https://m.edsoo.ru/ff0d227e
IIpakTrueckas padora Ne 1 «IIpaBuiia paboThI
3 Bpna60paT0pI/IE U TpUEMBI po6pamepHm c 1 bubmorexa oK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 Yuctele BemectBa u  cmecu. CrnocoObl 1 bubnuoreka LHOK
pasjiesicHust cMecei https://m.edsoo.ru/ff0d26ca
IIpakTnueckas pabora Ne 2 «Pazgenenue
5 c;{)eceﬁ (Ha an/II)Mepe OUYUCTKHU HOijeHHoﬁ 1 bubamorexa HOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmunorexa HOK
6 ATOMSI i MOJICKY T 1 https://m.edsoo.ru/ff0d2a6c
7 XYUMUYECKUE DIEMEHTHl. 3HAaKU (CHMBOIIBI) 1 bubnmnoreka HOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clnOKHBIE BEHIECTBA 1 bubmorexa 1OK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aKkOH  TIOCTOSHCTBA  COCTaBa  BEIIIECTB.
10 Xumnueckas ¢opmyina. BaneHTHOCT aI_J;OMOB 1 bubamorera HOK
https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX 3JICMECHTOB
11 OTtHOcHUTENbHAS aToOMHas macca. 1 bubnuorexa HOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCHUTEILHAS MOJICKYJIIpHasA Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 109 XUMHYECKOrO DJIEMEHTA B 1 Bbubanoreka HOK
COCTMHEHHU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemectBa. Moabs. MousipHas 1 bubmuoteka HOK
macca https://m.edsoo.ru/ff0d5230
14 ®u3pyeckue U XHMHYECKHE  SBJICHHS. 1 bubnuoreka LHOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpuznaku u yCIIOBUSA MIPOTEKAHUsA 1 bubnmnoreka HOK
XUMHYECKHMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aKoH COXPAHEHUs  MAacCChl BEIIECTB. 1 bubnuorexa HOK
XUMHUYECKUE YPaBHCHUS https://m.edso0.ru/ff0d3b88
Boruncnenus KkonuyecTBa, MacChl BEIECTBA 110 bubnmnoreka HOK
17 . 1
YpaBHCHHUSIM XUMUYCCKHUX PEAKITHiA https://m.edsoo.ru/ff0d5708
Knaccupukanus  XUMHUYECKUX eaKuui
18 (COG,Z[I/IH(I;HI/IHH pazioxeHus 3aMIe)I_I_[eI-IIlI/I$I 1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JloMoHOCOB — €HbII-
19 SHIUKJIIONEUCT. O060061eHue a u 1 bubmorexa Lok
. https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAaHHHA
20 KonTponbHnas padota Nel mo teme «BemiectBa 1 bubnmnoreka HOK
U XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocraB Bo3myxa.
21 KI/IC?‘I}(?I()O,H — DJIEMEHT U TPOCTOE Bemeﬂcﬁo. 1 bubamorexa LHOK
https://m.edsoo.ru/ff0d448e
O30H
Ousnyeckue U XUMHUYECKHE  CBOMCTBA
22 KHCIOpoaa (peaklMu OKUCIeHus, ropesue). 1 bubamorexa oK
’ https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 oKcHaax
Crnioco0sl MOJTy4EHUS KHCIIOpoJia B Bubmorexa 110K
23 naboparopuun u npoMblieHHoetu. 1

IIpumeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a



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

TennoBoil 3pGeKT XUMHUYECKOH peakiuH,

bubnuoreka LHOK

24
MOHATHE O TEPMOXHUMHUYCCKOM YpaBHCHHH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
T .
5 | mpmmeme  mous | cnovol o BuGnorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHIS
IT o Ne 3
26 «ﬁgimzzfﬂ Hpa ((:);21/1 aHue KII/-II((J)JIO T(? Mae bubmorexa HOK
v . P poAa, https://m.edsoo.ru/ff0d4ae2
U3yUYCHHE €r0 CBOHCTBY
97 Bomopon — 3neMeHT M IpOCTOE BELIECTBO. bubnmnoreka HOK
HaxosxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 ®u3nyeckue W XUMHYECKHE  CBOMCTBA bubnmmoreka HOK
Bosopoaa. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTre o KUCIOTAX U COIIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Croco0mI MTOJTYYCHUS BOJIOpOa B bubnuorexa HOK
1abopaTopun https://m.edsoo.ru/ff0d4dd0
IT 3] Ne 4
N | dlompreme cobrpame  poropom, BuGimorera LOK
v . P AOPOAE, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
bubnuoreka LHOK
32 M i 00BE .3 A
OJFIPHAIM ODBEM FA30B. SAKOH ABOTaNpO https://m.edsoo.ru/ff0d542e
o | e i s s
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BEMY
o | s i e o e
peaidimt - | https://m.edsoo.ru/ff0d5708
OTHOILLIEHUH ra30B
buo OK
35 Dusnyeckre 1 XUMHUUYECKHE CBOIICTBA BOIBI HooTeKa 1

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

Bbubnuoreka LHOK

36 CocraB ocHoBanwuii. [TonsiTHE 00 HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurenb. HacelmieHHblE U
37 HCIfaCBII_HeHHI;IC piTBOpI)I. Mach:)IBa;I TOJIst bubanorexa LOK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacCTBOpE
[TpakTueckas pabora Ne 5 mo Teme
38 «ﬁpl/IFOTOBJ‘ICHI/IeppaCTBOpOB C OompenenéHHOI bubanorexa LHOK
N N ; https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KontponsHast  pabora Ne2 1o  Teme bubnmnoreka HOK
«Kwucnopon. Bonopoa. Bona» https://m.edso0.ru/ff0d6342
40 Okcuapl: COCTaB, KJIaCCU(UKALIUS, bubnuorexa HOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne ©U  XUMHUYECKHE  CBOMCTBa
41 KI/ICJ‘I};:[HBIX OCHOBHBIX U  aM(OTEPHBIX bubmiorexa LHOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, Kiaccudukanus, bubnuorexa HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonryyeHne W XUMHYECKHE  CBOMCTBA bubnmnoreka HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: COCTaB, KJIaccu(puKaIus, bubnuoreka HOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenne n XuMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
Conmu (cpegHue): HOMEHKJIATYypa, CIOCOOBI bubnuoteka HOK
46 .
MOJIyYEeHHUs, XHMHUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuuyeckas pabora Ne 6. Pemenue
47 OKCIIEPUMEHTANBHBIX ~ 3a7jad [0  TeMe bubnmnoreka HOK
«OCHOBHBIC KJIaCChI HEOPraHUYeCKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 'enernueckas  CBA3p  MeEXAYy  KjlaccaMu bubnuotexa HOK



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9b7c

HEOPraHUYECKUX COCIMHEHUN

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

49 O000111eHrEe U cUCTEMATU3aLMs 3HAHUI bubmotexa HOK
https://m.edsoo.ru/00ad9cb?2
50 KonTtponsnas padora Ne3 no teme "OcHOBHBIE bubmuoteka LHOK
KJIACChl HEOPTaHUYECKUX COCTUHCHUI" https://m.edsoo.ru/00ad9ela
ITepBbIic HOIBITKH KJIACCH(PUKALIIH
o1 xmlf)mqecxnx anemeHToB. [loHsATHE oq;pynlrllax bubamorera oK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JICMECHTOB
Ilepuoguueckuii 3akoH u Ilepmoamyeckas
52 CI/I:TeMI; XAMHYECKHUX SHGMGHEOBH . N bubmmorexa LOK
https://m.edsoo.ru/00ada52c
MemneneeBa
53 [Tepuoasl, rpymnbl, MOATPYIIIILI bubmiorexa LOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crpoenue artomoB. CoCTaB aTOMHBIX sIJIEp. bubnuorexa HOK
H3oTorsr https://m.edsoo.ru/00ada342
CtpoeHne »dJIEKTPOHHBIX O0O0JIOYEK AaTOMOB
55 SH:MGHTOB HepI/II;I[PI‘IeCKOfI cucremsr J[. . bubmorexa 10K
https://m.edsoo.ru/00ada6bc
MeneneeBa
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa I10
56 erop non(ljmeHmo B Ilepuoamnueckoil cucreme bubmorexa 110K
https://m.edsoo.ru/00ada824
. . Menneneera
3nauenue Ilepmoamueckoro 3akoHa ISt
57 pa3BUTHSA HayII)CI/I " u npaktukd. [l HI/I. bubioreia oK
L https://m.edsoo.ru/00ada96e
MenzeneeB — y4€HbIN, IEAArOT U TPAKIAHIH
58 DIIEKTPOOTPULIATETBHOCTh aTOMOB bubnuoteka HOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHast XuMHU4uecKas CBsI3b bubmmorexa LOK
https://m.edsoo.ru/00adac34
bubnuoreka LHOK
60 KoBanenTHast monsipHasi XUMHU4eCKasi CBSI3b

https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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Bbubnuoreka LHOK

61 KoBasieHTHAs HENOJIApHAs XUMUYECKas CBS3b 1 httos://m.eds00.ru/00adaab9
bubnuoreka OK
62 (CTereHb OKHCIeHILA 1 https://m.edsoo.ru/OOad]ieZS
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubmorexa LOK
https://m.edso0o.ru/00adb076
64 OKHCIIMTENIN U BOCCTAHOBUTEIH 1 bubmmorexa LOK
https://m.edso00.ru/00adb076
65 KonTposbnas padota Ned o reme «CtpoeHue 1 bubnmnoreka HOK
aToMa. XMMHYECKasl CBSI3b» https://m.eds00.ru/00adb486
66 PesepBHblit YPOK. O6006menne 1 bubnmnoreka HOK
CHCTEMATU3ALUS 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHblit YPOK. O06006menne 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
68 PezepBHblit YPOK. O60061enne 1 bubnuotexa [HOK
CHCTEMATH3aLNs 3HAHUHI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIe HU(POBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pasoBare/ibHbIE
padoThbI padoThbI pecypcbl
[lepuonuueckuii  3akoH. Ilepuonuueckas
1 CHfTeMI; XUMHYECKHX SHeMeIfTOBH . N 1 bubmmorexa LOK
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B HM3MCHCHHHM CBOWCTB
2 XI/IMI/I‘leCKiX 9JIEMEHTOB  TepBbIX Tpéx 1 bubmiorexa LOK
https://m.edsoo.ru/00adb6b6
TIePHOJIOB

3 Knaccudpukanus u HOMEHKIaTypa |, bubnmoreka HOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl  XuMHYeCcKOW  CBSI3M W THIIEI 1 bubmnoreka HOK
KPHCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrponsHast pabora Nel mo Teme

5 «IloBropenne u  yriybnenue  3HaHuit 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»

6 Knaccudukanuss XuMUYECKUX PEAKIUN TI0 1 bubnuorexa HOK
Pa3IUYHBIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XMMHUYECKON PEaAKIUU.

7 [TonsTHe o FOII:/IOFeHHI)IX )51 FeTepI:)FeHIIiBIX 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
peaKnusx
[TonsiTHE O XUMHYECKOM  pPaBHOBECHH.

8 @akTopsl,  BIMAOIIME HAa  CKOPOCTh 1 bubnuoreka HOK
XMMHYECKOH  peaKkIMi W TOJIOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKuCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka HOK



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

peakiuu

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

10 Teopust 3MEKTPOJUTHUUECKON THUCCOLMAIUU. Bubimnoreka HOK
CwiibHbIC U cl1a0bIe 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHUsI peaKIuit bubmiorexa LOK
P peard https://m.edsoo.ru/00add448
X o o
. pel https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
X o o
13 potermemi o6 exrpommiscerof bibmorera LUK
bedt P https://m.edsoo.ru/00add8b2
JUCCOITHAITUT
14 [TonsTHe 0 THIPOIN3E COeH bubmiorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHre U crucTeMaTu3alys 3HaHU! bubmioreia LOK
B 1 https://m.edsoo.ru/00addd12
[IpakTnueckast pabora Ne 1. «Pemenue bubnmnoreka HOK
16
IKCIIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
17 K;HTpOJ'ILHa}I pabora Ne2 mo Teme En6inorexa 110K
«DQNeKTponuTHIecKas HCCOLMALUS.
P 8 Hat https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 Ob6mas XapaKTEPUCTUKA rajoreHoB. bubnmnoreka HOK
XUMHUYECKHEe CBOMCTBA Ha MPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
9| omorme . csofonn, . nomgesmme bumiorera 0K
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpaxTrueckas pa6(3Ta Ne 2 1o TGM? En6amorexa LIOK
20 «[TomydeHne CoNTHOM KUCTOTHI, U3YUCHHUE €&

CBOICTBY

https://m.edsoo.ru/00ade348
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Breraucnenus mo YpaBHCHHUAM XHUMHUYCCKUX

21 €aKUui, eciau OJWH M3 PEarcHTOB JaH B bubamorexa LOK
PEARHIH, A P A https://m.edsoo.ru/00ade488
n30bITKE
O6mas xapakrtepuctuka s31emMeHTOoB VIA- bubnmnoreka HOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
A .

5| o copn a4 commonn 8 bubmiorera 110K

5 P . A https://m.edsoo.ru/00ade64a
pupoie. XUMUIECKHE CBOHCTBA CEPBI

24 CepoBonopon, crpoeHue, (Qusuveckue u bubnmnoreka HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcunst cepbl. CepHas KHCIIOTa, GU3HUECKUC bubnmoreka HOK
Y XUMHUYECKUE CBOWCTBA, MPUMEHCHUE https://m.edsoo.ru/00adea28
XUMUYEeCKHE peakllud, JieXallie B OCHOBE

26 MPOMBIIIJIEHHOTO  crocoba  MOJIy4eHHUs bubnmnoreka HOK
CEpHON KHCIOThI. XUMHUYECKOE 3arps3HeHHE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI

97 Brrunciaenne  MaccoBOM  AONM  BBIXOJA bubnuoreka LHOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
06 VA-

28 rpynmma Asor, paenpoctpancic s npipose bubmiorera 110K
Py ’ » PAcHpoctp . PHpOAE, https://m.edsoo.ru/00adeeab
(bu3nUecKre U XUMHUYECKHEe CBONCTBA
AMMuak, ero (u3MUeckue M XUMHYECKHE bubnuoreka HOK

29 .

CBOMCTBA, MOJYYCHUE U IPHMEHCHUE https://m.edsoo.ru/00adf004
IT 0 Ne 3
«[Tony4uenn MMHUaKa, | HU I
. ! 7 https://m.edsoo.ru/00adf180
CBOWCTB»
31 A3otHas kucinora, e& (uzmUeckue U bubnuoreka LHOK

XUMHYECKUE CBOUCTBA

https://m.edso0.ru/00adf306
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Hcnonbs3oBanre HUTPATOB U COJIEHM aMMOHUS
B KayecTBe MHHEpaIbHBIX  yIOOpeHHil.

bubnuoreka LHOK

32 XUMHUECKOE 3arpsA3HEHHEC  OKPY)KAOMICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
®Docop. Oxeun pochopa (V) u dpochopnas
33 KI/ICJIq())TI; @H?H(}I)CCI((I)I/IGP (1/1) xiMH(zeEKHe bubamorexa LOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YeHUE
Hcnons3oBanue ocaroB B KadecTBe
34 MUHEPAJIBbHBIX y;[lz)6p(1€):HHfl. 3arpsizHeHue bubamorexa LOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, pacnpocTpaHeHue B IPUPOJE, bubnmnoreka HOK
(busnyecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl  yraepoga, ux (uU3MYECKUe U
36 XAMHUYECKHE  CBOHCTBA. ODKOJIOTHYCCKHUE bubnuoreka HOK
pOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM yIJIepoja https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CONu bubmorexa LOK
https://m.edsoo.ru/00ae006¢
[Ipaktnueckass pabora Ne 4 mo Teme
38 “I'IljonyquHe ’ YTIICKHACIIOTO rasa. bubmioreia HOK
https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"
39 [TepBoHayanbHbIE TOHATHS 00 OPTAaHUYECKUX bubnmoreka HOK
BEIIECTBaX KaK O COCTUHEHHSX yriiepo/ia https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuuenust bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Ipaktnueckass pabora Ne 5. Pemenue Bubmorexa 110K
41 OKCIICPUMEHTAIBHBIX ~ 3a7a4 10  TEMe

«Baxuelnme HeMeTaUIbI U UX COEIUHEHUS

https://m.edso0.ru/00ae0bf2
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KonrponsHast pabora Ne3 mo Teme

bubnuoreka LHOK

42 «BaxkHelme HeMETAUIBI U UX COSIUHEHUS https://m.edso0.ru/00ae0e18
Oo6mas XapaKTePUCTHKA  XUMHYECKHX
43 3JIEMEHTOB — MeETa/UIoB. MeTtauindeckas bubnuorexa HOK
CBSI3b W METAJUIMYECKas KPHCTAJUTMYECKas https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAIIIOB
XuMudeckue CBOICTBa METAaJJIOB.
44 DONEeKTPOXUMHUECKUA  psAJ  HampsDKEHUH bubamorera LOK
https://m.eds00.ru/00ae1156
METaJIJIOB
OO0mue crnocoObl TMOMY4YEeHHUS METaJUIoB.
CnnaBel. BpluncieHuss 10 ypaBHEHUSIM bubnuotexa HOK
45 .
XMMAYECKMX  PEaKIMii, €eClId OIWH U3 https://m.edso0.ru/00ae1156
pEareHTOB COACPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIOB bubamorexa LOK
https://m.eds00.ru/00ae1278
bubnmmoreka HOK
41 Ilenotbte MeTaner https://m.edso00.ru/00ae14b2
48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalus bubamorexa LOK
https://m.edso00.ru/00ae14b2
49 [IlenoyHno3emMenbHbIE METAIUIBI — KalbLUUWA U bubnmnoreka HOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueilinme coeJMHEHNS KAJIbIUS bubmorexa IOK
https://m.edso00.ru/00ae15e8
51 O06o0061IeHre U cucTeMaTU3alus 3HaHU!
52 XeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs bubioreia LOK
https://m.eds00.ru/00ae1886
53 [Ipaktnueckass pabora Ne 6 mo Teme bubnuoteka HOK

"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHHS"

https://m.edsoo.ru/00aelae8
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bubnuoreka LHOK

>4 AdtromiHil https://m.edso0.ru/00aelc64

55 AwmpotepHbIe CBOICTBa OKCHJA u bubmuotexa HOK
THIPOKCHA https://m.edsoo.ru/00aelc64

bubnmnoreka OK

>0 AKeneso https://m.edsoo.ru/OanIiId86

57 Oxkcuapl, ruApokcuabl u conu kenesa (1) u bubnmoreka HOK
xenesa (1) https://m.edsoo.ru/00ae35e6

58 O06o0muieHne 1 cucTeMaTu3amys 3HaHUH

| xenepmenams an 1o e bubmiorera LIOK
«BaxuHennme MeTauibl U UX COSAUHEHUS» https://m.eds00.ru/00ae3ded
Brruucinenuss mo ypaBHEHUSM XUMHUYECKHX

o | S o o e e
Boluucnenuss maccoBoil oM BBIXOJIa https://m.eds00.ru/00ael 750
MPOAYKTa PEaKI1

61 O0o001IeHre U CHCTeMAaTH3aINs 3HAHUN

62 KonrponsHast pabora Ne4 mo Teme
«BaxxHenme MeTaibl U UX COCMHEHUS

63 BemecTtsa n Marepuasisl B IIOBCEIHEBHOM Bubnuoreka LHOK
KU3HU YeJIOBeKa https://m.edsoo.ru/00ae3f50

64 XUMUYECKOe 3arpsi3HEHUE  OKpYyKarolen bubnuoreka HOK
cpebl https://m.eds00.ru/00ae4270

65 Ponp XuMuM B pPEIIEHUH DKOJOTMYECKHUX bubnuotexa HOK
npoOiiem https://m.edso0.ru/00ae4270

66 PezepBHbIit YPOK. Ob6o0061enne U bubnuorexa HOK

cUCTeEMAaTH3alusd 3HaHNUN

https://m.edsoo.ru/00ae0d0a
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67 PezepBHbIit YPOK. O6o006menne noy bubmuotexa HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHbIit YPOK. O06o006menne noy bubmuotexa HOK
CHUCTEMAaTH3alMs 3HAHHH https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHHUKA

* Xumusa, 8 xmacc/ I'abpuenssa O.C., OctpoymoB W.I'., Cmamko C.A., AKuuoHepHOE OOIIECTBO
«3parenspcTBO «[IpocBemienue»
 Xumus, 9 xmacc/ TI'abpuenssH O.C., OctpoymoB W.I'., CmankoB C.A., AKIMOHEpHOE OOIIECTBO

«3marennctBO «lIpocBemenune»

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. T'abpuensu O. C., BockoboiinukoBa H. I1., flmykosa A. B. HacrosnbHas kuura yuutens. Xumus. 8 KiL.:
Meroaundeckoe nocooue. - M.: Hpoda, 2021.
2. T'abpuensn O. C., SmykoBa A. B. Terpaas ans 1a00paTOpHBIX ONBITOB U MpakTHUECKUX pador. § ki. K
yu4eOHUKY 0. C. ["aGpuensina «Xumusi. 8 KJIace». M.: Hpoda, 2022.
3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. I'abpuensna «Xumus». 8 knacc / O. C.
["abGpuenss. — M. : Hpoda, 2021. — 109.
4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumus». 9 kmace / O. C.
["abpuenss. — M. : Hpoda, 2021. — 108.
7. Xumus. 8 xi.: KontponbeHble u npoepouHbie padoTsl Kk yueOHuky O. C. ['abpuensHa «Xumus. 8» / O.
C. Tab6puensn, II. H. Dbepeskun, A. A. VYmakosa u ap. - M.: [poda, 2022.
7. Xumus. 8 xi1.: KontponsHble u npoBepouHbsie paboTsl K yueOHuky O. C. ['abpuensna «Xumus. 9» / O.

C. I'abpuensH, [1. H. bepe3kun, A. A. Ymakosa u zip. - M.: JIpoda, 2022.

HA®POBBIE OBPA3SOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://him.1september.ru Enunas KOJIIEKIIUS LHOP: [Ipenmernas KOJUIEKIIUS «XHUMHUA»
http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-HayuHBIE  OKCHEPUMEHTHI:  XHUMHSL

Komnexuus Poccuiickoro 00111€00pa30BaTEIBLHOTO nopraia

http://experiment.edu.ru AJIXNMUK: cair JLIO. AnnkOepoBoit



http://www alhimik.ru Bcepoccuiickast OJIMMIIHAJA
http://chem.rusolymp.ru  Opranuueckas XuMHS: DICKTPOHHBIH
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUU:
http://www hemi.nsu.ru OTKpBITHIHA
http://www.chemistry.ru  Jlucranuuonnass  onumomuaza  Io

00pa30BaTeNbHbIN IPOEKT

IIKOJBHUKOB 1o XUMHHN

y4eOHUK Uil CpeAHEH  IIKOJIbBI

3JIEKTPOHHBIN YUEOHHK
KOJUIEJDK: Xumus
XUMHUM:  TEJIEKOMMYHHUKAIIMOHHBII






