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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYarOIMXCA CpPEACTBaMHU Y4YEOHOIo IIpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
U Ka4yeCTBEHHbIE XapPaKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYyI0 II0CIEJ0BATEIbHOCTh
U3yUYEHUs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENIbHOM MporpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysbTaraM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHUEe XUMUH CIYKUT OCHOBOU [T (POPMUPOBAHHS MUPOBO33PEHHS 00YYAIOLIETOCS, €T0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pelieHus TI00albHBIX IPOOJIEM YCTOWYMBOILO pPa3BUTUSL YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYeT peaau3al BO3MOXHOCTEM M camMopa3BUTHs U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodecCHOHATBLHOM 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yUaroIINXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeUMBAIOTCS CHEeUU(UKON comep)kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBIISETCS TMeJaroruyeckyd aJanTHPOBAHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona k e€ mzyudeHuro. CopaepxaHue CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS] KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAaHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydeHne xumuu
OPOMCXOOUT C TMPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kinaccel» U «Pu3nKa. 7 Kj1accy.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3aJaya y4eOHOro npeaMera COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YUYEHHUH BEIIECTB U XMMHUYECKUX PEaKILIUii, B
(GOopMHpPOBAaHMM W Pa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy W3y4eHWH XMMHU Ha yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 O00yYarolmMMHUCA OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHUS OKPY’XKAIOIIETO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popmupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;



— pa3BHUTHE MOTHBAIIUU K O0YUYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIIO I CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hezient), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBoWcTBa BelleCTB. ArperaTtHoe coctosiHue BemiecTB. llonarue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECcei.

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

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3anMocBs3p KoJIM4YeCTBa, Macchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XMMUYECKUX COSTNHEHHA.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUS MAaCChl BEIIEeCTB. XUMHUUeckue ypaBHeHHs. Kinaccupukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BELIECTB, HaOM0ieHne (PM3HUECKUX (IIJIaBICHHUE BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAaHHUS XUMHUYECKHX peakuuid (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), msydenme cmocoOoB
paszeNneHus cMeceil: C TOMOIIbI0 MarHuTa, (pUIBTPOBaHUE, BBIAPUBAHHUE, IUCTUIUISLINS,
Xpomatorpadus, TMpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIEHHEe U  OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — aioTporHas MOAU(pUKALUs
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bogopon — »siemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oty4eHus. Kucnotsl u conu.

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

®usnueckue cBolicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHue NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCcHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuios.

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

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

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

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEENIEHNE COJEpKaHusl KUCI0poJia B BO3yXe, MMOIyUYeHHe, coOupaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME WX CBOMCTB, MOJy4Y€HHE, COOMpaHHEe, pacliO3HABaHUE U
M3y4eHuEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPACTBOPEHHUS BELIECTB C Pa3IMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOPa3I[0B HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

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

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Tas3bl).
DNEeMEHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCU/IBI U THUIPOKCUIBL.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dsyemeHtos . H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuogmyueckoit cucTeMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. 1. 1. Menaenees — y4€HbIl U IPaKJaHUH.

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

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuy Pa3iokKeHNsl, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyUHBIX MOHSITHM, TaKk U TOHSATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAY4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
pPaZMOaKTHBHOCTb, MOJIEKYJIA, DJIEKTPUYECKHH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBl, TOPHBIC TMOPOJIbI, TIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalaMsl, KaJIbLHMS W HUX COCAUHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM M BHJa XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHX peakuil MO pa3TUYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYacTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue 0 cxopocTu XuMHUUeckoil peakiuu. ITonsTue 06 0OpaTHUMBIX U HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanu3e. lloHsarne o XxumuueckoM paBHOBecHU. DakKTOphl, BIHAIONIME HA CKOPOCTh
XMMHUUYECKON PEAaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHMM OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DNEKTPOIUTH U HEANIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAHUW M COJIEM B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJOo4Yell U cojeidl (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MAaTepUalioB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN (FOpEHHE, peakUuu pa3IokKEHHUs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYEeCKUE CBOMCTBA Ha MpHMepe Xjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBre xJiopa U XJIOpOBOAOPOa Ha OPraHu3M uYesoBeka. BaxxHelme Xaopuasl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(UKAIIMKA KHUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(obmupe kKak MpeACcTaBUTENS Kjacca KHUCIOT M cnenuduueckue). XHUMHUYECKUE peakluu,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHoW Kuciaotrhl. I[IpumeHnenue
cepHoi KucinoTsl. CoJM CepHOM KMCIOTHI, KAUeCTBEHHAs peaklius Ha cynb¢paT-uoH. HaxoxaeHue
ceppl M €€ COECIMHEHUH B MpUpoAe. XHMHUYECKOE 3arps3HEHUE OKpYXKAIOIIEH Cpemsbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (QHU3NUECKUe H
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHCJIOTa, €€ IOJyYeHHE,
¢usmueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, ammoTporHble MOIU(PUKAIIH
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaeposa, Ux pU3HYecKue U XMMHUYECKHE CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJy4YeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MOJydyeHHe W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbL.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MeEAMLUHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHayanbHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHAX YIIIepoja
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEeH, 3TaHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeJOBeKa. MarepuaabHOe €IHHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIIMKATHI, UX UCIOJIB30BaHKE B OBITY, B TPOMBIIUICHHOCTH. Baxuelmme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TajJOr€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUYECKUX CBOICTB pa30aBlieHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHu3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MUYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POChOPHBIX YAOOpEHHUIA,
HojyyeHue, coOupaHue, pacro3HaBaHWE M U3yuyeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIuid Ha WOH aMMOHHA H (ocdar-noH M H3y4YeHHE MPH3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAITMUECKUX PEIETOK aiMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M yCTPOHCTBOM MPOTHBOTa3a, MOJy4YeHNE, COOMpaHue, pacrio3HaBaHNE
U U3yYEHHE CBOMICTB YIJIEKHCIIOTO rasza, MPOBEJEHHE KAaueCTBEHHBIX peakuuil Ha kapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKIHEeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUEe SKCIEPHUMEHTAIBHBIX 33134 1Mo Teme «Baxneiune
HEMETAJUTBI U UX COCTNHEHHS.



MeTasibl M MX COeTMHEHHS

OO0masi xapakTepUCTHKAa XHMHYECKUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTAIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN Pl HaANpsOKEHUM MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MIPOMBIIIICHHOCTH.

[llenounbie MeTaswibl: osokeHue B [lepuoanyueckoit cucteMe XUMUYECKUX 3J1eMEHTOB /I,
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTUHEHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHWil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEeHHUS.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THIPOKCH 1A TFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckodt cucrtemMe XuMu4eckux a3yemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxOXJAeHUEe B mpupojae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u sxenesza (III), ux cocras, cBoiicTBa u
MOJTy4YCHHUE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ O00Opa3laMd METaUIOB M CIUIaBOB, WX (IU3UYCCKHUMH CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAIBIUS U HATPHUS ¢ BOAOU (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlUi Ha MOHBI: MarHusl, KaJbIus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(III), meau (II), HaOmroieHNE W OMMCAHUE IMPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIe MeTaabl U UX COCTUHCHUS).

XuMus M OKpyKaLias cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KAroIIeH cpepl (TIpeesibHas JOMyCTUMasi KOHIICHTPaIUs
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXIpeAMETHBIX CBA3€H NMPU U3YYEHUH XMUMHH B 9 Kiacce OCyIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1IMe eCTeCTBEHHO-HAYYHbIC TOHSITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJIU3, CHHTE3, KIIacCUpUKaLs, MEPUOAUYHOCTD, HaOJII0ICHHE, 3KCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTUBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYHHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aOTCA B XO€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC y‘IC6HOI>i U BOCHHUTATEIbHOU ACATCIIBHOCTH B
COOTBETCTBUU C TpaaAUuIIUMOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIngHocTHBIE PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa10mnxc;1 PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATeIIbCKOMH, TBOPUYECKOH W JPYrUX BHUIAX JEATEILHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpPOLIECCe 3TON Y4eOHOH AedaTeTbHOCTH, TOTOBHOCTU
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C MO3WIUKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
IIOHUMAaHU s CYIITHOCTHU HaquOﬁ KapTUHBI Mupa, MpCaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJBI, B3aMMOCBS3SIX YEIIOBEKA ¢ MPHUPOTHOW CPEIOi, O pOJIn
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX IIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJbTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEpPaTypOH, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHHWE ITOCICJCTBHH W HENPHUSITHE BPEIHBIX
MpUBBIYEK (YMOTpPEONEHUSI alKOrojs, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOICHUS



npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMH BELIECTBAaMHU B OBITY M peabHOM
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpeC K NPAKTUYECKOMY U3YUEHHUIO Npodeccuil u Tpyia pa3InyHOro pojia, yBaXeHHe K
TpyLy W pe3yipTaTaM TpPYNOBOM JAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
POJOIDKEHUS 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycHemHol npodecCHOHAIbHON AEATENbHOCTH U
Pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAIBHON CPEeAE;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MUCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBaHMs, NOHUMAHHE LIEHHOCTH 3J0pPOBOro M 0e30I1acHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30I1acHOTO MOBEICHUS MIPpU paboTe ¢ BEIIeCTBAMH,
a TaKKe B CUTYaLMsSIX, YIPOXKAIOIIKX 30POBbIO U KU3HHU JIOJEH;

CHOCOOHOCTH NPUMEHSATH 3HAHUSA, MOJy4YaeMble NPU U3YyUEHUM XUMHM, Ul pEIleHUs
3aJa4, CBA3aHHBIX C OKPY>KAIOIIEH IPUPOJAHON CPEOH, Ul MOBBILIECHUS YPOBHS SKOJIOIMYECKON
KyJbTYpPbl, OCO3HAaHUS IVI00AJLHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTell MX pelieHus
MIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUS PyKOBOJICTBOBATHCS UM B
[I03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMAJIbLHON ITPAKTHKE.

METAINPEIJMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPe3yJbTATOB BBIACISAIOT 3HAYMMEBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMN U3 ATUX MPeAMETOB (pOpMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHO! AEATENbHOCTH.

ITo3HaBaTenbHbIC YHHBePCAJIbHbIC YUeOHbIC NeliCTBUS

Ba3oBble joruyeckue aeficTBus:

YMEHHSI HUCIOJB30BaTh MPHUEMBI JIOTHYECKOT'O MBIIUIEHUS IPH OCBOEHUU 3HAHUU:
pacKpbIBaTh  CMBICI XMMHMUYECKHX MOHATHM (BBIAEIATH MX XapaKTEPHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHIMH), UCHOIb30BaTh MOHATHUS IS OOBICHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHYECKHMX BEIECTB U XMMHUECKUX pEeaKlui, yCTaHaBIMBAaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy 00BEKTaMU U3YUEHUSs, CTPOUTH JIOTHUECKUE PACCYkAeHUs (MHIYKTUBHBIE, JeTyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
OpUMEHseMble B XUMHM MOJIETIbHBIE MPEICTaBICHUS] — XUMUYECKUNA 3HAaK (CMMBOJI DJIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOM peakluud — Npu peleHHH Yy4eOHO-
MO3HABATENIbHBIX 3334, C YYETOM OTHX MOJEIbHBIX NPEICTaBICHUM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX DPEaKUUi, BBIABIATH OOIINE 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Bba3zoBble uccienoBarenbckme 1elCTBUS:



yYMEHHE HUCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE WHCTPYMEHTAa IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIONMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHATh Pa3IUYHbIE METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpe MHPOpMAIK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIsl BBITOJHEHHS yUYCOHBIX U MMO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (opMy MpeacTaBIeHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

yMEHHE HCMOJIb30BaTh M aHAIM3UPOBATH B Mpollecce Y4eOHON U HCCIeI0BATEIbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cCTBUA:

YMEHHs 3aJaBaTh BOIIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIISTH MOJyYSHHBIE Pe3yJIbTaThl TO3HABATEIBHOMN IS TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OpPaTOpHOW PabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUN (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHNE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITTOJIHEHHOH paboTHI U APYTHE).

PeryisiTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUSA:

YMEHHE CaMOCTOSITENIbHO OMPEAETATh eI IeATeIbHOCTH, MJIaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATH MM KOPPEKTUPOBATh MPEIOKEHHBIN alropuT™M ACUCTBUM NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIUAX, OIICHUBATh COOTBETCTBHE TOJYUYCHHOTO pe3yibTaTa 3asBJICHHON IIENH,
YMEHHE HCIIONIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, Ipe/laraeéMble B yCJIOBUHU 3aaHUH.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTaHOBJICHHOTO JaHHOW (exepambHOW pabodell MporpaMMOM, BBIIENSIOT: OCBOCHHBIC



oOydJaloluMuCs Hay4yHble 3HAHUS, YMEHHS U CHOCOObI JeWcTBUM, creuuduueckue s
OpeIMETHOW 00nacTu «XUMHs», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.
K kxonny oOydenus B 8 kjacce mpeaMeTHbIE pe3ybTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:
pacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX IOHATUN: aTOM, MOJIEKYJa, XMMUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOJHAS U HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAas W MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHas
Macca, MaccoBasl JOJII XUMHUYECKOIO JJIEMEHTa B COCIUHEHHH, MOJIAPHBIA 00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHMS, XUMUYECKas
peakuus, KIacCU(pHUKAIMA PEaKUUH: peakiMu COSAWHEHUS, PEAKLUUU Pa3I0oKEHUS, pPEaKIUH
3aMelIeHUs], peakii 00MeHa, SK30- U YHIOTEPMUUYECKUE PEaKUu, TEIUIOBOUM 3 (deKT peakuuu,
AIpO aTOMa, PJIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMHUYECKasl CBSI3b,
NoJIIpHasl U HEMOJsIpHas KOBAJEHTHAas CBS3b, MOHHAs CBSA3b, MOH, KaTUOH, aHHOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHIATHI U IPUMEHSATh 3TU MOHATUA IPU
ONMCAHUU BELIECTB U UX MPEBPALLECHUN;
UCTIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (POpPMyINI BEIIECTB M ypaBHEHHM
XUMHYECKUX PEAKIUN;
OTIpEeIeNIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTENEHb OKHCIICHUS
9JIEMEHTOB B OMHApHBIX COCIUHEHUSX, MPUHAIC)KHOCTh BEUIECTB K OIMpeIeIEHHOMY Kiaccy
COCIMHEHUH 10 GOopMyiIaM, BUI XUMUYECKON CBSI3U (KOBAJICHTHAS M MOHHASI) B HEOPTaHMYECKUX
COEIMHEHUSIX;
packpbiBaTh cMbica [lepuonnueckoro 3akona J[. V1. MenneneeBa: 7eMOHCTpUPOBATh IOHUMAaHUE
MEPUOIUYECKON 3aBUCHUMOCTUM CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT MX TMOJOXKEHHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAaHEHMs] MacChl BELIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOraipo;
ONHUCBHIBaTh U XapakTepu3oBaTh TabauuHyro ¢opmy [lepuoandeckoit cCUCTEMbl XMMHUYECKHX
AIIEMEHTOB: Pa3IMyaTh MOHITUS «TJIaBHAs MoArpyImna (A-Tpynma)» u «mnodbouynas noarpymnmna (b-
rpymnmna)», Majble U OOJIbIINE EPHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TabJInLEe
«Ilepnogmueckas cucrema xumuueckux odiemeHToB [[. WM. MengeneeBa» ¢ YHUCIOBBIMH
XapaKTepUCTUKaMM CTPOEHMs aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCJII0 3JICKTPOHOB U paclpeieleHne X M0 3JIEKTPOHHBIM CJI05IM);
KJIaCCU(UIIUPOBATh XUMUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIECTBA, XMMHUECKHUE PEaKIuu
(M0 YMCITY ¥ COCTaBYy YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEINIOBOMY YD PeKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KJAs  ONUCAaHWE TNPUMEpPaMHM  MOJEKYJSPHBIX  YPaBHEHHUH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKLINN;
MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX yCIOBHIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa MO (opMyJsie COeTUHEHHs, MAacCOBYIO JOJI0 BELIecTBa B PacTBOPE,
MIPOBOAMTD PAcU€Thl O YPABHEHUIO XUMUYECKON PeaKIiy;
IIPUMEHSTH OCHOBHBIE ONEPALIUU MBICIUTEIBHON NEATEIbHOCTU — QHAJIIU3 U CUHTE3, CPaBHEHHUE,
00o00111eH1e, CUCTEeMATH3aIHIO, KIacCU(UKAIMIO, BBISBICHHNE TPUYMHHO--CIIEICTBEHHBIX CBS3€H
— JJI U3Yy4YEHHUs CBOMCTB BELIECTB M XMMHUYECKHX PEaKIil, eCTECTBEHHO-HAy4HbIE METOJIbI



MO3HAaHUSI — HaONIOeHWEe, W3MEpEeHUe, MOJEIUPOBAHUE, OJKCIEPUMEHT (pealibHblil U
MBICJICHHBIN );
CJIEZIOBATh MpaBWJIaM TOJIb30BAHUSI XUMHUUECKOW MOCYI0M 1 1abopaTopHBIM 000pYI0BaHUEM, A
TaK)Ke MpaBUiIaM OOpAaIlEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 1O BBITOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOUPAHHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHCIOpOJa), IPUIrOTOBIEHUIO PACTBOPOB C OIpPENEIEHHOW MaccoBOM Joieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb W IPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C IOMOLIBI0 HMHIUKATOPOB (JaKMyC,
dbenondTanenH, METHIOPAHXK U JPYTHE).

K xonmy oOydenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMCHUN:
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
MOH, KAaTHOH, aHUOH, TPOCTOE  BEIIECTBO,  CIOKHOE  BEHIECTBO,  BaJIEHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaKlMs, XUMHYECKas CBS3b,
TETUIOBON dPQEKT peaKifu, MOJb, MOJISIPHBI 00BEM, PacTBOP, IICKTPOIUTHI, HEIIEKTPOIIHTHI,
ANEKTPONIUTAYECKAST JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTHMMble M HEOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCIEHHME U BOCCTAaHOBJEHHUE, aJUIOTPOIMS,
aM(OTEpHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUTMYECKast), KPHUCTAITMUECKas
pemérka, KOppO3Usi METalUIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peakIHH, MpeleiabHO
nomyctumas konuentpanus [1/IK Bemiectsa;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHSTH 3TU HNOHSITUS IPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJUKY J/Jisi cOcTaBieHUs (GopMyll BEUIECTB U ypaBHEHUU
XUMHYECKHUX PEaKIIHii;
ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMUYECKHUX DJIEMEHTOB B COEAMHEHHUSAX
Pa3IUYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPEAENEHHOMY KJacCy COEIUHEHUU IO
dopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJEHTHAas!, HOHHAs, METAJNINYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsil MOHA MO0 XUMHUYECKOW (opmylie, Xapakrep cpeibl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbici Ilepuonnueckoro 3akona [[. M. MeHneneeBa W JAE€MOHCTPUPOBATH €r0
NOHMMaHMe: OIMCBIBaTh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanyeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas moArpymnna (A-rpymma)y U «rnoOoyHas
noarpynna (b-rpynmna)», Manble u OoJsiblIME TEPUOABI, COOTHOCUTH OOO3HAYEHMs, KOTOPHIE
UMEIOTCS B TMEPUOJMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEpPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOlee YUciIo 3JIEKTPOHOB M paclpeesieHHe ux
0 3JIEKTPOHHBIM CJIOSIM), OOBSICHAThH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIMHEHHH B Ipeenax MajiblX MepUuo/IOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;
KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BELIECTBA, XUMUUECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B PEaKLUUH BELIECTB, MO TEIIOBOMY 3¢¢ekTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);
XapakTepU30BaTh (OMHUCHIBATh) OOIMME U Crenu(PUIecKue XUMHYECKHE CBOMCTBA MPOCTHIX W
CJIOXKHBIX BEILLECTB, MOATBEPAKas ONMCAHUE IPUMEPAMH MOJIEKYJISIPDHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;



COCTaBIIAITh YPABHEHUS JJIECKTPOJIMTUYECKON TUCCOLMALMN KUCIIOT, MEJIIOYEH U COJIEH, TIOJIHBIC U
COKpAIlIEHHBIC YPAaBHEHHS peakuii HOHHOrO OOMEHa, YPaBHEHUS PEaKIMi, MOJITBEPKAAIOLINX
CyILIECTBOBAaHUE T€HETUYECKON CBSI3U MEXK/y BEILIECTBAMU PA3IIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIMA;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BOBMOXKHOCTH IIPOTEKaHUS
XUMUYECKHX IIPEBPALLCHUM B PA3JIMYHBIX YCIOBUAX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MacCOBYIO JOJIO
XMMHYECKOIO 3JIeMEHTa 10 (OpMyJie COEIMHEHMs, MacCOBYIO JIOJIO BEIIECTBAa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

co0JII01aTh MpaBHiIa MOJIb30BAHUS XUMHUYECKOH MOCYN0H U 1a00paTOpHBIM 00OpYIOBaHUEM, A
TaKXe MpaBujia OOpalleHUsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMM I10 BBIIOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

IIPOBOJIUTH PEAKLIMM, IOATBEPKIAIOIIAE KAYECTBEHHBIM COCTaB Pa3jIUM4HBbIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMHUI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cyiabdar-, TUAPOKCUJI-UOHBI, KAaTHOHBI aMMOHHS M MOHBl M3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOLIME B BOJAHBIX PaCTBOPaX HEOPTAaHUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENbHOCTH — aHAIM3 U CHHTE3, CPABHEHMUE,
0000111eH1e, CUCTEMAaTU3al1I0, BBIBICHUE MPUUYUHHO-CIEJCTBEHHBIX CBsI3el — I U3yuYeHHs
CBOMCTB BELIECTB U XHUMHUYECKUX PEAKLMH, €CTECTBEHHO-HAYYHBIC METOJABI IIO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEJINPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICJIEHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne | HaummenoBanme
n/ a3/71eJIOB M TeM B K II (ungposere)
. ﬁ OI; on i cer OH;pOJILHLI pagnmeclm 0GpazoBATENBHbIE
porp 0 € paooThbI € paooThnI pecypebl
Pazpea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XUMHUS — BaKHas
(e)f;:ccTT;mHaHnﬂ u Bubmiorexa LIOK
1.1 . ) 2 https://m.edsoo.ru/7f4183
MPaKTUYECKOU 7
EATEILHOCTH -
yejI0BeKa
BemectBa u bubnuorexa [JOK
1.2 | xumuyeckue 15 1 https://m.edsoo.ru/7f4183
peakuuu /c
Hroro no paszaeny 20

Paznen 2. BaxHeiilne nmpeacTaBUTE I HEOPraHUYECKUX BelleCTB

Bo3znyx.

Kieopo bubnuoreka [IOK

2.1 : 6 https://m.edsoo.ru/7f4183
[TonsiTue 06 7c
OKCHJIaX —
Bonopona. [lonsitue bubnmorexa LIOK

2.2 | 0 KHCJIOTax u 8 1 https://m.edsoo.ru/7f4183
COMAX 7c
Bona. PactBopsr. bubmmoreka [JOK

2.3 | Tlousrue 00 S 1 1 https://m.edsoo.ru/7f4183
OCHOBAHUSX 7c
OCHOBHBIE KJIacChl bubmuoreka [IOK

2.4 | HeopraHWYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCTUHCHUI 7c

Hroro 1o pazaeny 30

Pasnen 3. [lepuoguyecknii 3akoH u Ilepnoagnyeckas cucrema xummuieckux djaemenTos /1. U.
Menpgeneesa. CTpoeHue aToMOB. XUMH4YecKas CBsA3b. OKHCIUTEIBHO-BOCCTAHOBHTEIbHBIE

peakuuun

[Tepuonnueckuii
3aKOH U
Hepuomueckas bubmuoreka [{OK

3p = cmeremMa 7 https://m.edsoo.ru/7f4183
XUMHYECKHUX 7
anemeHToB /1. . -
Meunnene-eBa.
Ctpoenue aToma
XuUMHU4YECKast bubnunoreka LIOK

3.2 | cBA3b. 8 1 https://m.edsoo.ru/7f4183

OKHUCIIUTENBHO-

7c
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BOCCTAaHOBHUTCIIbHBI

€ peaKIuu

bubnunoreka LIOK

Hroro 1o pazaeny 15 https://m.edsoo.ru/7f4183
7/cC
bub6nmoreka [IOK

Pe3epBHOE BpeMmst 3 https://m.edsoo.ru/7f4183
/c
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9 KVIACC

KoJsuuecTBO 4acos DJIeKTPOHHbBIE
Ne| HammenoBanme
n/ 23/1€J10B 1 TeM B K II (ungposeie)
. E OI; - cer OHTpﬁo.JILH palc;nqecx 06pazoBaTebHbIE
porp (1} bIe pa0o0ThbI He padoThI pecypebt
Pa3znea 1. BemecTBo 1 XUMH4YECKHE PeaKkIul
IToBTOpEenue u
yriryoJieHHue bubmuorexa [JOK
1.1 | 3HaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnernoB Kypca 8 36
KJacca
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHAYECKAX 36
peakuuii -
DNEKTPOIIUTUYECK
ast TUCCOoIMalIusl. bu6mmoreka [IOK
1.3 | Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a6
peakiuu B 36
pacTBopax
Hroro no pasuaeny 17
Pa3pen 2. HeMeTaJUIBI M BX CO€IUHEHUS
OOmas
XapaKTEpHCTIIA BuGmorexa 11K
2.1 4 1 https://m.edsoo.ru/7f41a6
snemMeHToB VIIA- 36
TPYIIIBL =
T"ajorensl
O6mas
ii{ia;tfsg II;II:)ZHKa bu6mmoreka [IOK
2.2 6 https://m.edsoo.ru/7f41a6
3y1eMeHTOB VIA- 36
rpynnsl. Cepa u eé -
COEIMHEHNS
O6mas
XapaKTePUCTHKA
XUMHYECKUX bu6mmoreka [JOK
2.3 | anemeHTOB VA- 7 1 https://m.edsoo.ru/7f41a6
rpynmsl. A30T, 36
dbochop n ux
COEIUHEHNS
O6mas
iiﬁf;::ff;;“m Bu6miorexa [[OK
2.4 8 1 2 https://m.edsoo.ru/7f41a6

aneMeHToB [VA-
IPYIIIBL. YTIEPOX
Y KPEMHHI U UX

36
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COCJTUMHCHUS
Hroro no pasueny 25
Pa3gen 3. MeTaJJIBI M X COCTUHEHU S
OO0urue cBoicTBa bubmorexa LIOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJLJIOB
36
Baxwuetimme bu6mmoreka [IOK
3.2 | MeTaubl U UX 16 1 2 https://m.edsoo.ru/7f41a6
COEINHEHUS 36
Hroro no pasueny 20
Paznen 4. Xumusi 4 OKpyKammas cpeaa
BemectBa u bubnmoreka [JOK
4.1 | wmatepuainsl B 3 https://m.edsoo.ru/7f41a6
YKU3HU YeoBeKa 36
Hroro no pasneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
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