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IIpoekt
paboueit mporpaMmbl
10 Y4EOHOMY IIPEAMETY « XUMUS»
Ha 2024-2025 y4yeOHbIii ro.



[TpoekT paboueit mporpaMMbl IO Y4€OHOMY TIPEAMETY «XUMHs» (IpeaMeTHas 00J1acTh
«EcTecTBeHHO-HAYUYHBIE MTPEAMETHI») (J]aiee COOTBETCTBEHHO - MPOrpaMMa M0 XUMUU, XUMHUS])
BKJIIOYAET TMOSCHUTEIBHYIO 3alUCKy, COJAepX aHue OOydeHHs, IUIAHUPYEMbIE Ppe3yJbTaThl
OCBOCHMUS MPOrpaMMmbI 110 XUMUH.

[TosicHuTenpHAsA 3anUCKA.

[TporpaMma o XuMHH Ha yPOBHE OCHOBHOI'O OOIIIEr0 00pa30BaHUs COCTaBIIEHA
Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelIbHON MPOrpaMMBI
OCHOBHOTro o0miero ob6paszoBanus, npeactaBieHHbx B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W C Y4ETOM KOHIICTIIIMH TIPETIOIaBaHUS
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

[TporpammMa o XumMu# pa3padboTaHa C LENbI0 OKa3aHU METOAMYECKON TTOMOIITH
YVUUTENIO B CO3/IaHUU paboueii mporpaMMBl 10 Y4eOHOMY TIPEIMETY.

[IporpamMmMa mo xumMuu Aa€T IpeICTaBICHHUE O LIENAX, 0OILIel cTpaTerud oOydeHus,
BOCIIUTAHUS U PAa3BUTUS OOy4alOUIMXCA CPEICTBaMU y4eOHOIro MpeaMeTa, YCTaHABJIUBAET
o0s3aTenpHOe MPEAMETHOE COAepKaHKe, IPeycMaTpUBaeT pacipeaesieHUue ero mo kKiaccam u
CTPYKTYpUPOBaHHE IO pa3je]aM M TeMaM M[pOorpaMMbl IO XHMHH, OIpPEHEISIeT
KOJUYECTBEHHbIE M  KAUYE€CTBEHHBIC XAPAKTEPUCTHUKU COJACPKAHUSA, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YyUYCHUS] XUMUU C YYETOM MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBsI3€H, JJOTHKH y4eOHOTO mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 0OYdJarOUINXCsl, OTPeIesieT
BO3MOXXHOCTH TIPEIMETa ISl peain3alui TpeOOBaHUN K pe3yJabTaraM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOIl HpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKxke
TpeOoBaHUil K pe3yiapTaTaM OOydeHHs XHMHUHM HAa YpOBHE IeNeld H3y4eHHs MpeaMeTra u
OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW JESITENbHOCTH OOYYarOMIerocss IO OCBOCHHUIO
yueOHOTr0 CoIep KaHMUS.

3HaHME XUMHUU CIYXXHT OCHOBOM mnsi (opMHpOBaHHS MHUPOBO33PEHUS
oOyuarolerocsi, ero MpeaAcTaBICHUl 0 MaTepralbHOM €IMHCTBE MHUPA, BaXKHYIO POJIb UTPAIOT
dbopMupyeMble XUMHUEH TPEACTABICHUS O B3aMMOIPEBPALIEHUAX SHEPTHMH M 00 SBOJIOIHUU
BEIIIECTB B TMPHUPOJIC, O MYTSIX PEIICHUS TIO0OATBHBIX MPOOJIEM YCTOMUMBOTO PAa3BUTHUS
YEJIOBEUECTBA - CHIPbEBOM, SHEPreTHUECKOM, MHUIIEBONM M DKOJIOTHMYECKOM Oe30MMacHOCTH,
npo0IieM 3IpaBOOXpaHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXKHOCTEW Ui caMOpasBUTHS U (OpMHpPOBaAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUpPOBAHME MBIIUICHUS H TBOPYECKHUX CIIOCOOHOCTEH
00ydJaronuxcsi, HABBIKOB UX CAMOCTOSITEILHOM yUeOHOM NEeATeNIbHOCTH, SKCIIEPUMEHTATBHBIX
U UCCIIEOBATEIHLCKUX YMEHUH, HEOOXOJMMBIX KaK B IIOBCEIHEBHOW KW3HH, TaK W B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT CO CHEIU(PUKON HAyYHOTO MBIILICHUS, 3aKIa/IbIBAET OCHOBHI IIETOCTHOTO
B3IJIAJla Ha €QUHCTBO NPHUPOABI U 4YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM JTalloM B
(GbOpMUPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJarOIINXCS;

croco0cTByeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHSI K €CTeCTBEHHO-HAYYHBIM
3HAaHUSAM, K TIPUPOJIe, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOTHYECKOe OOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBJIeHUs B 00y4EeHNN XUMUU 00ECIIeUnBalOTCS Crienu(UKON CoepKaHus
y4eOHOTO TpeIMeTa, KOTOPBIM SBIISIETCS TEJAroTHYECKd aJalTHPOBAHHBIM OTPaKCHUEM



0a30BOM HAYKW XMMUU Ha OMPEeIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0o O0Opa3oBaHHS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAarOIIMMHCS CHCTEMBl IEPBOHAYAIBHBIX TOHSITHH  XWMHH, OCHOB
HEOPTraHUYECKON XMMUU U HEKOTOPBIX OTACIIbHBIX 3HAYMMBIX MOHSATUN OpPraHUYECKON XUMUH.

CTpykTypa coiepaHUsi MPOrpaMMbl 1O XUMHH CQOpPMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 noaxojaa K e€ uzydenuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI MOHATHHN O
XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMbI MOHATHH O XuMu4eckol peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO MPUHIUITY IIOCJIEI0BATEIBLHOTO PA3BUTHUS 3HAHUN HA
OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHSA: aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK
OCHOBBI BCEro ecrecTBo3Hanusd; Ilepuonnueckoro 3akona [[.M. MeHnneneeBa kak OCHOBHOIO
3aKOHA XMMHUH; YYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

NPEJCTaBICHUNA 00 DSJICKTPOJUTHUECKOW JMCCOLMAIMM BEUIECTB B  PacTBOpax.
Teopernueckre 3HAHUS pPACCMATPUBAIOTCS HAa OCHOBE OSMIMUPUYECKH TOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEI0BATEIbBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMOJHSAS (PYHKUIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHHe MpOorpaMMmbl MO0 XMUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKOM COCTABIIIIOLIEH HAy4yHOM KapTHMHBI MHpa B JIOTMKE €€ CUCTEMHOW IPUPOJBI,
[IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHMIO U METOJlaM MO3HaHus B Hayke. M3ydenwue
XUMHU TPOUCXOJUT C TPHUBJICYCHHEM 3HAHUW M3 paHEe M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5-7 kinaccel» u «Pu3nkKa. 7 Knacey.

[Tpu n3yyeHrH XUMHUH IPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKON
HAyKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IPAKTHUECKOM 1eATeIbHOCTH YeJIOBEeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpbl. 3agadya y4eOHOTO HpeaMeTa COCTOUT B
(GbOpMUPOBAHUN CHUCTEMbl XUMHUYECKHX 3HAHUM - BaKHEUIIUX (DaKTOB, MOHSATHUI, 3aKOHOB H
TEOPETUUECKHX MOJIOKEHUHN, JOCTYIMHBIX 00001IEeHNI MUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa
HAyKH, B IPUOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHUS MPU U3YYCHUH BEIIECTB U XMMHYECKUX
peakiuii, B (GOPMHUPOBAHUM W PA3BUTHHU IIO3HABATEIILHBIX YMEHUW M UX TPUMEHEHUU B
y4eOHO"TIO3HABATENbHOM M Y4eOHO-MCCIIEI0BaTENbCKON /EATEIbHOCTH, OCBOEHUU IPABUII
06e30macHOTO OOpaIeHus C BEIIECTBAMHU B ITOBCEIHEBHOM JKU3HHU.

[Ipy u3yuyeHUM XMMHHM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3zoBaHHS Ba)xKHOE
3HaueHue MPUOOpENr TaKue IeNd, Kak:

(hopMUpOBaHNE UHTENIEKTYAIbHO Pa3BUTOM TMYHOCTH, TOTOBOM K caMO00pa30BaHHUIo,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIIEHUM, CIIOCOOHOW amanTHpPOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HaIpaBJIEHHOCTh OOY4YEHMs] Ha CHCTEMaTHYecKoe NpuoOIeHne oOydarolmuxcs K
CaMOCTOSITEJIbHOW ~ TO3HABaTEJIbHOM  JEATEIBHOCTH, HAyYHBIM METOJaM  IIO3HaHWS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

o0ecriedeHrne YCIOBUHM, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYy4aroIMMUCS OIbITa
pa3HooOpa3HON AESITENbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JCSITEILHOCTH;

(dhopMupoBanue o01Iel GYHKIIHMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIE YMEHHH OOBSCHATHh M OLICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPA, UCIIOJIb3Ys 3HAHUS U
OTIBIT, TIOJTYYCHHBIC TIPU U3YICHUN XUMHH, IPUMEHSATh UX TP PEIICHUN

po0JieM B MTOBCETHEBHOMN KU3HH U TPYIOBOM NESITEIBHOCTH;

(dhopmupoBaHue y 00yJaroNIUXCsi TYMaHUCTHUECKUX OTHOIICHUH, TOHUMAaHUS [ICHHOCTH



XUMHUYECKUX 3HAHUU JUIsl BBIPAOOTKU SKOJIOTHMUYECKU 11€JIecO00pa3HOTo MOBENEHUsI B OBITY U
TPYAOBOM AEATEIBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOLIECH MPUPOTHON
Cpelibl;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEHl K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHS OOIICUYEIIOBEUECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MpoGUIIs U HANIPABJIEHHOCTH JalIbHEHUIIIET0 00yUeHHUS.

OO6m1ee YKCIIO 4acoB, peKOMEHI0BAHHBIX JIJIs M3YUYCHHS XUMUH, - 136 yacoB: B 8 kitacce
- 68 vacoB (2 yaca B Hefeno), B 9 kitacce - 68 yacoB (2 yaca B HEJIEIIO).

Coneprxanne o0yueHus B 8 Kiacce.
[lepBoHaYaIbHBIE XUMUYECKUE TTOHSTHS.

[Ipenmer xumuu. Posib XMMHM B JKM3HHM 4Ye€lOBEKa. XUMHUS B CHCTEME Hayk. Tena u
BelecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperatHoe coctosHue BeuliecTB. I[lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas Qopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOcuTenpHas aTomHas Mmacca. OTHOCHUTENbHAS
MoJIeKyJIsipHas Macca. MaccoBast 10J11 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHHH.

KommuectBo BemectBa. Moiib. ModsipHas macca. B3anmMocBs3p KojinuecTBa, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusznyueckue U XUMUYECKHUE SIBJICHUS. XUMHUYECKash peakius U e Mpu3Haku. 3aKOH
COXpaHEHHUs MacChl BellecTB. XuMHUUeckue ypapHeHus. Kimaccuduxaryss XuMHUYECKUX peaKIIuii
(coemuHeHus, pa3IoKEeHHsI, 3aMeIeHUs, 0OMEHA).

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCY/I0M, MpaBUiIaMH pabOThI
B J1abopaTopuu H npuémMamu oOpamieHusi ¢ J1abopaTOpHBIM 00OPYAOBAHHMEM, H3YyUYEHUE U
omnucaHue (U3MYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIIECTB, HAOIIOJACHHE
¢usnueckux (IJaBJI€HUE BOCKA, TassHHE JIbJa, pacTHUpaHUE caxapa B CTYNKE, KUIEHUE U
KOHJICHCAIIUSI BOJIbI) U XUMHYECKUX (TOPEHHME CBEUH, MPOKATMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KUCJIOTOM) sBJIEHUH, HAOMIOJEHHWE M OIMCaHUE NPU3HAKOB
MPOTEKaHUsI XUMHUYECKHUX peakiuil (pa3yiokeHne caxapa, B3auMOJIEHCTBUE CEPHOI KUCIIOTHI C
xyjopunoMm Oapusi, pasznoxkenue ruapokcuna menu (II) mpu HarpeBaHuM, B3auMOJIEHCTBHE
xene3a ¢ pactBopoM coiu Meau (II), usydenue crnocoGoB pazaeneHust cMecei (C TOMOIIbIO
Maruurta, GUIBTPOBaHHE, BBbIMAPUBAHUE, UCTHILIAIMUSA, Xpomarorpadwus), MNpOBeICHUE
OUMCTKHM TIOBAPEHHOW CONH, HAOMIOJEHHE W OMHCAHHE pPEe3yJIbTaTOB NPOBEICHHS OIbITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXpaHEHMsl  MacChl, CO3/JaHHE  MOJeNed  MOJIEKYI
(IIapoCTepKHEBBIX).

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB.

Bo3nyx - cMech razos. CocraB Bo3ayxa. Kuciopos - 3J€MEHT U MPOCTOE BEMIECTBO.
Haxoxaenne kucinopoja B mpupoze, pu3ndeckue u XUMHUECKHUE CBOMCTBA (PEaKIIK TOPEHHUS).
Oxcunel. [Ipumenenne kucinopoma. CrocoObl TOMydeHHUS KHCIOpOJa B JaOOpaTopuu H
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoaa B npupoje. O30H - alnoTponHas Moaudukaims
KHCIIOpO/a.

TemnoBoit >PdpexkT XUMUUECKONH peaklnd, TEPMOXHUMHUYECKHE YPaBHEHHMS, 3K30- U
SHAOTEpPMUYECKUE peakiuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/]yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon - smemeHT M mpoctoe BemiecTBO. HaxokaeHue Bomopoda B MPHUPOJAE,



buznueckre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CIIOoCO0BI mosrydyeHus. Kuciorsl u comu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBorcTBa Boabl. Bojma kak pacrBoputens. PactBopsl. HaceleHHbIE 1
HEHACBIIICHHBIE PacTBOpBl. PacTBOpUMOCTH BellecTB B BoJe. MaccoBast 10Jisl BELIECTBA B
pacTtBope. XuMudeckue cBoiicTBa BoJbl. OcHOBaHMs. Posib pacTBOpPOB B MpHpOJE U B KU3HU
yenoBeka. KpyroBopor Boasl B IpUpoje. 3arpsi3HEHUE NPUPOAHBIX BoJ. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Krnaccudukanusa neoprannueckux coeaunenuid. Oxcuabl. Kiaccuduxaus okcuos:

cosieoOpasyrolire (OCHOBHBIC, KHCIIOTHBIE, aM(OTEPHEIE)

1 HecolieoOpasyromue. Homenkiarypa okcuioB. @u3nyueckue U XMMUYECKUE CBOMCTBA
okcua0B. [loyueHne oKCuaoB.

OcnoBanust. Kiaccudukanust ocHOBaHMN: MIENOYM M HEPACTBOPHUMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBanui. ®PU3MYECKUE U XUMHUYECKHE CBOMCTBA OCHOBaHWU. I[lomydeHue
OCHOBaHUH.

Kucnotel. Knaccudukanus xucnor. Homenkiatypa kucinor. @usmueckue U
XUMHUYECKHE CBOKCTBA KUCIOT. Psi aktuBHOCTH MeTtaiioB H.H. bekerosa. [loiryyenne kucnor.

Comu. Homenknarypa comnei.

®u3nYecKre U XMMUYECKUE CBOMCTBA conel. [lonydenue coieil.

I'eneTnyeckas CB3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCIMHEHUM.

XHAMHMYECKUN JKCIEPUMEHT: Ka4E€CTBEHHOE OIPEICIICHUE COJAEpKaHUs KUCIOpOAa B
BO3JyXe, IOJy4YeHHe, coOupaHHe, paclo3HaBaHWE U H3YYEHHE CBOMCTB KHCJIOPOJA,
HAOIO/IEHUE B3aMMOJICHCTBHUS BEIIECTB C KHUCIOPOJIOM U YCIOBUS BO3HUKHOBEHUS H
IpeKpalieHus: ropeHus (mokapa), 03HAKOMJICHHE C 00pasllaMd OKCHUJOB M OIMCAaHUE UX
CBOIICTB, MOJIy4eHUE, COOMpaHUe, paclio3HaBaHUE M M3y4YCHHE CBOMCTB BOJIOpoAa (ropeHue),
B3auMojieiicteue Bojgopona ¢ okcuaom wmeau  (II)  (Bo3MOXXHO — HCMONB30BaHHE
BUJICOMATEPHAIIOB), HAOMIOACHUE OOpa3lOB BEIIECTB KOJIMYECTBOM | MOIb, MCCIIEOBaHHE
OCOOEHHOCTENl pacTBOPEHHUs BELIECTB C PAa3IMYHON pacTBOPUMOCTHIO, IMPHUTOTOBIECHHE
pacTBOPOB C OMNpPEAEIEHHOW MAacCOBOM JOJ€d PaCTBOPEHHOrO BEIIECTBA, B3aUMOJICHCTBUE
BOJIBI C MeTaJulaMu (HaTpHeM M KajblueM) (BO3MOKHO MCIOJIB30BaHUE BHJIEOMATEPHAIIOB),
uccieJoBaHle O0O0pa3l0B HEOPraHMYECKUX BELIECTB pa3JUYHbIX KJIACcCOB, HAOIIOJCHHE
W3MEHEHUS OKPACKHU UHAMKATOPOB B paCTBOPAX KUCIIOT U IIEJIOYEN, U3YUEHUE B3aUMOICCTBUS
okcuma wmenu (II) ¢ pacTBopoM cepHOW KHCIOTHI, KHUCIOT C MeETalNIlaMH, pPeaKIHii
HEWUTpalM3aluy, MOJYy4YeHHE HEpPacCTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO MeTajula
JIpYyTUM W3 PacTBOpa COJM, PELICHHE IKCIEPUMEHTAIBHBIX 3a1ay M0 TeMme «BaxHenmmue
KJIACChI HEOPTAaHMYECKUX COCUHEHUI.

Ilepnonnueckuit 3akoH u I[lepmoandeckas cucTeMa XMMHYECKMX JIEMEHTOB
HAUN. Menneneea. CtpoeHue  atoMoB.  XUMHYeCKas  CBs3b.  OKHUCIHTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.

[lepBble MOMBITKU KIacCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [loHsTHe O Trpymmax
CXOJHBIX AJIEMEHTOB (IIETIOYHBIE U MIETOUHO3EMENbHBIE METAILIbI, TAJIOT€HBI, HHEPTHHIE T'a3bl).
DJeMeHTHI, KOTOpble 00pa3yIoT aM(oTepHbIE OKCUIIBI M THAPOKCUJIBI.

[lepuonnueckuii 3akoH. Ilepuoamueckas cucrteMa XUMHUYECKUX dieMeHToB J[.U.
MenneneeBa. Kopotkonepuognas u jumMHHOnepuoaHas (opmsl Ilepuoanueckoil cucremsl
xumudeckux sieMeHtoB J[.M. MenneneeBa. Ilepuonsl u rpynmbl. PHU3WYECKUNA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHbBIX szaep. M3otombl. Onektponsl. CTpoeHue



3JICKTPOHHBIX 0007I0U€K aTOMOB MEPBBIX 20 XMMUYECKUX 3JIEMEHTOB [leproaudyeckoit cucTeMbl
.. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO DJJIEMEHTa II0 €ro IOJIOKCHUIO B
Ilepnonnueckoi cucreme [I.1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHUs  paauyca aTOMOB  XMMHUYECKUX  BJIEMEHTOB,
METAIMYECKMX M HEMETAJUIMYECKUX CBOWCTB IO TIpylnaM M IepuoAaM. 3HadeHHE
Ilepunonnueckoro 3akoHa u [lepuonueckoll CUCTEMbI XUMUYECKUX 3JIEMEHTOB JJIsl Pa3BUTHUSA
Hayku ¥ pakTtuku. [[.1. MenneneeB - yu€HbI U TpaXJaHUH.

Xumuyeckass  cBa3b.  KoBaneHTHas  (mosisipHasi W HEMOJIApHAsi)  CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. IIporecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN 3KCIIEPUMEHT: M3y4YeHHE OOpas3loB BELIECTB METAJUIOB M HEMETAJIOB,
B3aMMOJIEMCTBHE THIPOKCHIA IMHKA C pAaCTBOPAMHU KUCJIOT U LIEJIOUEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX  [PUMEPhl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil  (TopeHue,
PEaKIuu pa3ioKeHUs, COSTUHEHUS).

MexnpenMeTHbIE CBS3U.

Peanu3anuss MexnpenMETHBIX CBsI3€M MpuU  U3Yy4eHUHM XMMHUM B 8 KJacce
OCYILIECTBJISIETCSl YE€pPE3 MCIOJb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX NMOHSTHUH, TaKk U
HNOHSTUM, SBJSIIOIIMXCS CHUCTEMHBIMHU Il OTIEJIBHBIX IPEIMETOB E€CTECTBEHHO-HAyYHOTO
LUKJIA.

OOmre ecTeCTBEHHO-HAy4YHBIE MOHATHS: HAaydHBIH (DaKT, TUMOTE3a, TEOPHUs, 3aKOH,
aHalMU3, CHUHTE3, KiIacCUpUKalUsi, MNEePUOAUYHOCTb, HAONIOJEHUE,  AKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: MaTepus, aTroM, 3JIEKTPOH, MHPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TOIbI,
pPaZMo0aKTUBHOCTb, MOJIEKYJNa, IEKTPUUYECKUM 3apsl, BELIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEILIeCTBa, a3, (pu3ndeckue BeITUUYUHbI, SUHUIBI H3MEPEHHsI, KOCMOC,

IUTaHETHI, 3BE3/161, COJHILE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOABI, TOJIE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

Copepxanne o0yueHus B 9 kiacce.
BeniecTBo n XMMHUECKask peaKIusl.

[Iepuonnueckuin 3akoH. Ilepuogmueckas cucreMa XuUMUYecKuX odnemeHtos /JI.U.
MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XHMHUYECKUX
AIIEMEHTOB TEPBBIX TPEX MEPUONOB, KalMsl, KaJIbLIUSI U UX COECJUHEHUH B COOTBETCTBHH C
MOJIO’KEHHEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEMIETKH U BHJA XUMUYECKON
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIeCTB. XUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KjlaccaM HEOPraHMYECKUX COEIMHEHUH, T€eHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanys XuMudeckux peakiui 1o pa3InyHbIM IprU3HaKam (TI0 YUCILY U COCTaBY
YYaCTBYIOUIMX B PpEaKlM{ BEIIECTB, MO TEmIoBOMY 3(G(deKTy, M0 HM3MEHEHHMIO CTeneHei
OKHUCJICHHUS XUMHYECKHX AJIEMEHTOB, M0 00paTUMOCTH, MO YYaCTHIO KaTajau3aropa). JK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.



[TonsiTre 0 ckopocTH XUMUYECKO# peakiuu. [TonsTre 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusx. IIoHATHE O TOMOTE€HHBIX M TETEpPOreHHbIX peakuusax. [lonsrtue o
karanu3e. [loHsTHEe O XuMU4ecKoM paBHOBecuU. DakKTOpbI, BIUAIOLIIUME HAa CKOPOCTb
XUMHUUYECKON pEaKLMU U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

OKUCINTENFHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, AIICKTPOHHBIN OanaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBIEHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPOIUTHUYECKON AUCCOLMALMU. OJIEKTPOJIUTBI M HEAIEKTPOJIUTHI.
Karnonsl, aHnOHbI. MeXaHU3M JUCCOIMAlMU BEUIECTB C PA3JIMYHBIMUA BUIAMU

XUMUYeCKO# cBsi3u. CreneHp aqucconnanni. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakiiun nonnoro ooOMeHa. Y cJI0BUS MPOTEKAHUs peakuii HOHHOTO 0OMeHa, TIOJHbBIE U
COKpaIlEHHbIE MOHHbIE YpaBHEHUs peakuuid. CBONCTBA KUCIIOT, OCHOBAaHUN U COJIEH B CBETE
NpEeJCTaBICHUN 00 AIIEKTPOIMTUYECKON aucconuanuy. KadecTBEHHbIE peakIMd HAa HOHBL
[TonsiTHe 0 rupoIN3€e COJEH.

XHUMHYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPUCTAIMYECKHX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAJUIOB U HEMETAIIOB (TpaduTa U aiMasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpusi), HCCIEIOBAHHE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW pEaKIHH OT
BO3/ICICTBUS pa3IMUHbIX (PAKTOPOB, UCCIIEIOBAHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB,
mpouecca  JUCCOLMAIUU  KHUCIOT, Inejaodedl u  coiedl  (BO3MOXKHO — HMCIOJb30BaHUE
BUJICOMATEPHUAIIOB), IPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIINUX IPU3HAKU IPOTEKAHUS PEAKIIU
HOHHOTO OOMeHa (oOpa3oBaHME OCaJKa, BBIJIEJICHHWE Ta3a, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX —MPUMEPhl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil  (ropeHue,
pPEaKIuu Pa3I0oKEeHUs, COCIMHEHUS), pACIIO3HABAaHHE HEOPraHUYECKUX BEUIECTB C MOMOIIBIO
KAueCTBEHHBIX PEAKLUI HA UOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/a4.

HeMmeramibl 1 uX COeIMHEHUS.

OOmias xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOECHHSI aTOMOB, XapaKTEPHBIE
crenieHn okucieHus. CtpoeHune M (pU3MUEeCKHe CBOICTBA MPOCTHIX BEIIECTB - T'aJIOT€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpUMeEpe Xjopa (B3aUMOJEHCTBUE C MeTajUlaMH, HEMeTalllaMHu,
nienoyamu). XsopoBoaopod. ConsiHas KHCIOTa, XMMHUYECKHE CBOMCTBA, IOJyY€HHE,
npuMeHeHne. [leficTBue Xjopa M XJIOpPOBOAOPOJA Ha OPraHM3M 4YeloBeKa. Bakneimne
XJIOPUJIBI U UX HAXOXACHHUE B IPUPOJIE.

OOmast xapakrepucTuka 3neMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIIEHUS.

Crpoenne u (¢u3MYECKHE CBOICTBa MPOCTBIX BEIIECTB - KHUCIOPOJA U CEpBHI.
AmoTpomnHbIe MOAU(PHUKAIIMK KUCIOPOIa U CEPhl. XUMHYECKHUE CBOMCTBa cepbl. CepoBOIOPOI,
CTpoeHHe, (U3MUeCKHe M XUMHuYeckue cBoicTBa. OKCuABI Cepbl KaK IPEeACTaBUTEIH
KHUCIIOTHBIX OKcUIoB. CepHasi KHUCIIOTa, QU3MYECKHE M XMMUYECKUE CBOMCTBa (00IIMe Kak
MpEeJICTaBUTEINS KJlacca KUCIIOT U cnerududeckue). XMMHUUECKHE PeaKkIiy, JeKallie B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOTYYEeHUs] CEPHOU KUCIIOTHI.

[Tpumenenne. Conm CcepHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha Cyib(ar-uoH.
Haxoxnaenue cepsl U €€ COeIMHEHUNA B NPUPOJE. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIECH
Cpebl COeIMHEHUSIMU Cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro NpeaoTBPAIICHHUS.

OObmias xapakrtepucTuka 3jeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHHUSI.

A30T, pacripocTpaHeHHE B IPUPo/Ie, Pr3ndecKkue u XuMu4Ieckre cBoiictBa. Kpyrosopor



a3oTa B npupone. AMMHAK, €ro (QHU3WYECKHE W XHUMHUYECKHE CBOWCTBA, IOIy4YE€HUE H
npuMeHenne. Coim aMMOHUS, UX (PU3MYECKHE M XHMHUYECKHE CBOWMCTBA, MPUMEHEHHE.
KavecTBeHHast peakuus Ha MOHbI aMMOHHMsI. A30THAs KHCJIOTa, €€ MmoiyyeHue, pusnueckue u
XMMHUYECKHE CBOMcTBa (00IIME Kak MpPECTaBUTENS KJacca KHCIOT M CIEHU(PHUECKUE).
Hcnonb30oBaHue HUTPATOB M COJIGH aMMOHHS B KauyeCTBE MHUHEPAIbHBIX YIOOpPEHUU.
XUMHYECKOE 3arpsi3HEHUE OKPY)KAIOMIeH cpelbl COeTUHEHUSMHU a30Ta (KUCIOTHBIE JI0XKIH,
3arpsi3HEHUE BO3/1yXa, OYBBI U BOAOEMOB).

docdop, amtorponHbie Moaudukauu Gocdopa, huzndecKkre 1 XUMHIESCKUE CBOMCTBA.
Oxkcua dpocdopa (V) u hochopHas kucinora, pu3ndeckue 1 XUMUIECKHUE CBOMCTBA, TTOJTYYCHHE.
Hcnonb3oBanue GpochaToB B Ka4eCTBE MUHEPATBHBIX yI0OPEHUI.

OOmast xapakrepuctuka 31meMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHUSL.

VYraepon, aJuioTpoIriHbIe MOJU(HUKAIMH, PACIPOCTPAHEHUE B MIPHUPOJE, (hU3HUYECKHE U
XUMHUYecKue cBoicTBa. AncopOuusi. Kpyrosoport yriepona B npupoze. OKcuibl yriepojia, ux
dusznyeckue W XUMHYECKHE CBOWCTBA, JCHCTBHE HA JKMUBBIE OPraHU3MbI, MOJIyY€HHE U
NpUMEHEeHHEe. DKOJOTM4ecKue MpoOieMbl, CBsi3aHHble ¢ okcuaom yraepoaa (IV), rumoresa
J100aNFHOTO MOTEIUICHUST KJIMMaTa, TapHUKOBBIN 3P QeKT. YronpHas KUCI0Ta U e€ CONU, UX
¢uznyecKkue U XMMUYECKHE CBOICTBA, MOIyYeHHE U NpuMeHeHne. KauecTBeHHas peakuus Ha
kapOoHaT-voHBL. Mcmonb30BaHue KapOOHATOB B OBITY, MEIHWIIMHE, MPOMBIIUICHHOCTH |
CEJIbCKOM XO35HCTBE.

[lepBoHayasibHbIE TOHATHS 00 OPraHMYECKUX BEILIECTBAX KaK O COEJUHEHUSIX yIriiepoia
(MeraH, 9TaH, STWIEH, alleTUJICH, 3TAHOJ], TJIUIEPUH, YKCycHas kuciota). [IpupomaHbie
UCTOYHUKHU YTJIEBOJOPOJOB (Yrojib, MPUPOAHBINA Tra3, He(dTh), MPOAYKTHl UX MepepadOTKU
(OeH3uH), UX POJIb B OBITY U MIPOMBIIIJICHHOCTH.

[TonsiTHE O OMOTOTUYECKU BaKHBIX BEIIECTBAX: )KHUPaX, OeNKax, YIIeBOAax - U UX POJIU
B )KM3HU YeJioBeka. MaTepHuanbHOe eIUHCTBO OPraHMYECKUX M HEOPTaHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnueckue M XHMMHUYECKHE CBOICTBa, MOJIY4YEHHE M IPHUMEHEHUE.
CoenunHenus kpeMmHus B mnpupozge. OOmue mnpexacraBieHuss o6 okcuae kpemHusi(1Y) u
KpeMHueBoU kucnore. CUIMKaThl, UX UCIOJIb30BaHUE B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH.
Baxneiimue crpouTenbHble MaTepuaibl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH, »Kele300€TOH.
[TpoGaembI 6€301MacHOr0 UCTIONIb30BaHUS CTPOUTEIBHBIX MAaTEPHATIOB B IIOBCEIHEBHOM KHU3HH.

XUMHUECKUH HKCIIEPUMEHT: U3ydyeHHE 0Opa3[0B HEOPraHWYECKHUX BEIECTB, CBOMCTB
COJISTHOM KHCJIOTBI, MPOBEAECHUE KAaYeCTBEHHBIX PEaKLUMi Ha XJIOPUA-HOHBI U HaOIIOJCHUE
NPU3HAKOB UX MPOTEKaHMsI, OMBITHI, OTpa)karolue (U3NUYECKHe U XUMHUYECKHE CBOHCTBA
TaJIOTEHOB U UX COEIMHEHUH (BO3MOXHO UCIIOJIb30BaHUE BUI€OMATEPUAIIOB), 03HAKOMJIEHHE C
oOpasmamMu XJI0pUI0B (TAIOTEHHUIOB), O3HAKOMJICHHE ¢ 00pa3iiaMu CEphl U € COeqUHEHUIMU
(BO3MOKHO UCIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOACHHUE MpoIiecca O0YTIIMBaHUs caxapa
MoJ, JAEUCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3YyYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIeHHON CEepHOI KHUCIOTHI, MPOBEJICHUE KAueCTBEHHOM peakiuu Ha cylb(aT-uoH U
HaOJroleHne MpHU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE C (PM3WYECKMMHU CBOMCTBaMHU a30Ta,
dochopa u ux coeqMHEHUH (BO3MOKHO HCIIOJIb30BAaHUE BHJEOMATEpUANIOB), OOpazlaMu
a30THBIX U (GochOpHBIX yI0OpeHui, mojydeHue, coOMpaHue, pacrno3HABaHWE U HM3Y4YECHUE
CBOICTB aMMuaka, NMpOBEJICHNE KAaUeCTBEHHBIX peaklMii Ha MOH aMMOHMS U (ocdaT-uoH u
WU3y4€HUE NPU3HAKOB MX TMPOTEKAHHs, B3aWMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THOU
KHUCJIOTBI C MeAbl0 (BO3MOXXHO HCMOJIb30BAaHUE BHUIECOMATEPHANIOB), H3Y4YEHHE MOJenel
KPUCTAIIMYECKUX PEIIETOK anmasza, rpaduta, ¢ysuiepeHa, O3HAKOMIIEHHE C IPOLECCOM



azcopOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPONCTBOM IMPOTHUBOrasa,
MoJTydyeHue, COOMpaHue, pacrio3HaBaHUE U M3YUYCHHE CBOMCTB YIJIEKHCIIOTO Ta3a, IPOBEICHHE
KaueCTBCHHBIX PEAKIUil HAa KapOOHAT M CHIIMKAT-UOHBI ¥ M3YYCHUE MPU3HAKOB UX IIPOTCKAHUS,
03HAKOMJICHHE C TPOYKIIMENH CUITMKATHON IPOMBIIIEHHOCTH, PEIIEHNE IKCIIEPUMEHTAIBHBIX
3a7a4 no Teme «BaxHelImne HEMETAIUIbI U UX COEUHEHUS.

MeTtanibl ¥ UX COEAMHEHUS.

OOmiasi xapakTepUCTHKAa XHUMHUYECKHUX OJJIEMEHTOB - METAUIOB Ha OCHOBAHMM WX
nosioxeHnus B [lepuonnueckoii cucreme xummuueckux anemMeHToB .. MenneneeBa u cTpoeHus
atomoB. CTpoeHHe MeTaioB. MeTtajnyeckas CBs3b M METaUIMYeCKas KpUCTaUIMYecKast
peméTka. DIIEKTPOXUMUUYECKUN PpAJl HANPSHKEHUM MeTaiuioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. O0IKe CriocoOb! MOTydeHUs: MeTaJUIoB. [[oHATHE 0 KOPPO3UH METAIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, TIOPATIOMUHUN, OpOH32)
U UX IPAMEHEHUE B OBITY U TIPOMBIIUICHHOCTH.

[{enounble MeTaIIbL: OJIOKEHUE B [leproanyeckoi cucteme XUMUYECKUX 3JIEMEHTOB
J .. MenneneeBa, CTpO€HHE UX aTOMOB, HaxOJeHue B npupoje. Gusnueckrne u XUMHUUECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUIBI HATpHs U Kanus. [[puMenenune
LIEJIOYHBIX METAIOB U UX COCIMHEHUN.

[IlerouHO3eMENBHBIE METAUIBI MAarHUM M KajpLui: nosiokenue B Ilepuonnueckon
cucreme xuMuueckux 3neMeHtoB .M. MeHneneeBa, CTpoeHME MX aTOMOB, HAaXO0XKJICHUE B
npupozae. PU3N4ecKre 1 XMMUYECKHUE CBOMCTBA MAarHus U Kajblus. BaxkHelmme coequHeHus
KabIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmomunHuil: nonoxxenue B Ilepumonnueckoid cucteme XuMuUuyeckux siaeMeHToB J[.U.
MeneneeBa, CTpOEHUE aTOMa, HaXO0KJIeHUe B pupoze. Pru3ndeckue 1 XUMUYECKHE CBOMCTBA
anmoMuHUSA. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoi cucreme xuMuuyeckux snemeHToB J[.U.
MeneneeBa, CTpOEHUE aTOMa, HaXOKIeHUE B Ipupojae. Pu3nueckue 1 XMuMUYECKHE CBOMCTBA
xenesza. Okeuibl, ruApoKcuabl U conu conu xkenesa (II) u sxenesa (I1I), ux cocras, cBolicTBa u
MOJTyYCHHE.

XUMHYECKUH SKCIEPUMEHT: O3HAKOMIICHHE C 00pa3laMyd METAJUIOB M CIUJIaBOB, HUX
(U3MYECKUMH CBOMCTBAMHU, H3YYCHHE pPE3YJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
HCIIONIb30BaHNE BUAEOMATEPUAIOB), OCOOEHHOCTEW B3aMMOJCHCTBHUS OKCHIA KalblUsi U
HaTpUs C BOAOW (BO3MOXKHO HCIOJB30BAaHUE BHIEOMATEPHANIOB), UCCIIECOBAHHE CBOWCTB
KECTKOM BOJBI, MpoOIlecca TOPEHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCHOIb30BaHUE
BUJICOMATEPHAIIOB), MPHU3HAKOB MPOTEKAHUS KAueCTBEHHBIX pEaKIMii Ha HMOHBI (MarHus,
KaJIbIIMs, aJTFOMUHMS, IMHKa, xkene3a (1) u sxenesa (II1), menu (I1), HaGmroieHne u onucanue
MPOIIECCOB OKpAIIMBaHMs IUIAMEHM WOHAMU HATpHs, Kajdusl W Kajablusi (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), MCCIEIOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA
ATIOMUHMS ¥ TUIPOKCHJIA IIMHKA, PEIIEHNE YKCIIEPUMEHTAIIBHBIX 3a/1a4 1o Teme «BaxkHeitmme
METaJUIbl U UX COCTUHEHUS.

XuUMHS ¥ OKpyXKarouasi cpeaa.

BemectBa u wmarepuanibl B TOBCEJHEBHOM JKM3HM uejoBeka. be3omacHoe
HCIIOJIb30BaHUE BEIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas moMOIb IpU XUMUYECKUX
0’KOTaxX W OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpyXKaromied cpeapl (TpeaenbHas — JIOMyCTHMAas
KoHIeHTpauus BeniecTs (ganee - [1/1K). Pons XxuMuu B perieHuN 3K0JI0THYECKUX TPOOIIEM.

XUMHYECKUN DKCIIEPUMEHT: H3ydeHHWe OOpas3IoB MaTepHaioB (CTEKIIO, CIUIABHI



METAJUIOB, TOJIMMEPHBIE MaTEPHUATIBI).

MexrpeamMeTHbIE CBS3H.

Peanuzanuss MeXIpenMETHBIX CBsi3ed INpU M3ydyeHUHM XuMuu B 9 Kiacce
OCYILECTBIISICTCS. Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U
HOHHTHﬁ, ABJIIAIOINUXCSA CUCTCMHBIMH IJId OTACJIBHBIX IMPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
LUKJIA.

OOwe ecTeCTBEHHO-HAy4YHbIE INOHSATHSA: HAayuHBIH (DAaKT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTe3, Kiaccuukauus, MEePUOAUYHOCTb,  HAOIIOAECHUE,  HKCIEPUMEHT,
MOJICJIUPOBAHUE, M3MEpEHHE, MOJEb, SBJICHHUE, IAapHUKOBBIA 3(QeKT, TexXHOIOorus,
MaTepuabl.

®dusuka: Marepus, aTroM, 3JEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIUJ, H30TOIIbI,
pPaTuOaKTUBHOCTh, MOJIEKYNA, OHIEKTPUYECKHH 3apsia, MPOBOIHUKH, IOJYIPOBOAHUKH,
JMRJICKTPUKHY, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSHUE BEILECTBA, T'a3,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (PU3UYECKHE BEIUYMHBI,
€IMHULIBI U3MEPEHUs], KOCMUYECKOE MPOCTPAHCTBO, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: gortocunres, npixanue, 6uocgepa, IKOCUCTEMA, MUHEPAIbHbIE YI00pEeHus,
MHUKPO3JIEMEHTbI, MAaKPO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpalbl, TOPHBIE IOPOIBI, ITOJC3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.

IInanupyeMble pe3ysbTaTbl OCBOCHMS IMPOrpaMMbl 110 XMMHM Ha YPOBHE
OCHOBHOTO O0IIIero 00pa3oBaHusI.

N3yueHre XMMUHU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsl HAlpaBJIEHO Ha
JOCTHD)KEHUE O0YYaroIUMKCS JIMYHOCTHBIX, METAlpeAMETHBIX U MPEAMETHBIX pPe3yJbTaToB
OCBOCHHMS y4yeOHOT0 MpeaMeTa.

JIMyHOCTHBIE pe3y/ibTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOI'O  OOILEro
00pa30BaHus AOCTUTAOTCA B X0/1€ 00y4YeHUsI XUMUU B €JUHCTBE YyUeOHOH M BOCIIUTATEIbHOM
ACATCIIBHOCTH B COOTBETCTBUM C TpaJUuIIVOHHBIMHA pOCCHfICKHMH CONMOKYJIBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU LECHHOCTAMMU, NMPUHATBIMH B 06HIGCTBC InpaBujiaMid WU HOpMaMHu
MOBEJICHUS M CIIOCOOCTBYIOT TPOIIECCAaM CAaMOTIO3HAHUS, CAMOPA3BUTHUS W COLMAIH3ALNU
o0ydJaronuxcs.

JINyHOCTHBIE ~ pe3yabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATBHCSI CUCTEMOI MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAllMH M pacUIMpEHHE OIbITa
NeSITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTH:

1) NaTPUOTUYECKOT0 BOCIIUTAHUS:

IIEHHOCTHOI'O OTHOIIEHHWS K OTE€YECTBEHHOMY KYIBTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HACJICAWIO, IMOHMMAaHHA 3HAYCHHA XUMHYECKOH HAayKHM B XHM3HU COBPCMCHHOI'O
oOuiecTBa, CHIOCOOHOCTH BJIaJIeTh JOCTOBEPHON  HHpoOpMaIueit

0 MNEpCHOBBIX OOCTHKCHUAX H OTKPBITHAX MHpOBOﬁ M OTEeYECTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpa U OOIIECTBA;

2) IPaXXJJaHCKOT'O BOCITUTAHUS:

NPEJCTAaBICHUS O COLMAIBHBIX HOPMax M MpaBWIaX MEKIMYHOCTHBIX OTHOLICHUN B
KOJIJIGKTHBE, KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM, YydeOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOW MW JIPYTMX BHAAX JAESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOW NEATENbHOCTH NPU BBINOJHEHUU Y4EOHBIX, MO3HABATEIbHBIX
3aaa4, BBIMIOJIHEHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3IaHUN y‘-Ie6HBIX IMPOCKTOB, CTPEMIICHUA
K B3aUMOIIOHMMAHUIO U B3aMOIIOMOIIHA B IIPOLECCE ITOU yqe6H0ﬁ JACATCIIBHOCTH, T'OTOBHOCTHU



OLICHUBATh CBOE NMOBEACHUE M IOCTYNKH CBOMX TOBApUILEH C MO3ULIHHA HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUs IMOCIEACTBUM IIOCTYIIKOB;

3) LIEHHOCTU HAay4YHOI'O [TO3HAHUS:

MHPOBO33PEHUECKUX IPEJACTAaBICHUM O BEIIECTBE M XUMHUYECKOM pEakluy,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKH U COCTABJISIOLIUX OCHOBY JUIS
MOHMMAHUA CYIIHOCTH HAy4yHOW KapTHUHBI MHpa, TMPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSI IPUPObI, B3aUMOCBA35X YEJIOBEKA C IPUPOJHON Cpesloi, O posn
XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[TI03HABATEJIbHBIX MOTUBOB, HAIIPABJIECHHBIX Ha MOJIyYCHHE HOBBIX 3HAHUW MO XWMHH,
HEOOXOIUMBIX [T 00BSICHEHUS HA0JII0JaeMbIX IIPOIIECCOB U SIBJICHUH;

M03HABATEIBHOM, MHPOPMAITMOHHON M YUTATEILCKOW KYIbTYpPHI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHONW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHMTEPaTypoOH, JOCTYIMHBIMU
TEXHUYECKUMU CPEICTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeca K 00y4eHHIO U TO3HAHUIO, TH0003HATEIbHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
camM000pa30BaHuI0, MPOEKTHOM U MCCIIEN0BATEIbCKON NESTEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHs B TajbHEHIIEM;

4) dbopMUPOBaHUS KYIbTYPBI 3J0POBBSI:

OCO3HaHHUS ILIEHHOCTH >KU3HHM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3J0POBbIO,
YCTAaHOBKM Ha 3J0pOBbII 00pa3 >KM3HU, OCO3HAHMUS IOCIEACTBUA W HENPUSTHUS BPEIHBIX
IpUBBIYEK (YHNOTPeOJIEHUS alKOrojsi, HAPKOTUKOB, KypEHUs), HEOOXOIUMOCTU COOIIOACHMUS
paBwil 0€30MacHOCTH MpU OOpallleHWH ¢ XMMUYECKMMHU BELIECTBAMM B OBITY M PEajbHOU
JKU3HHU;

5) TPYZIOBOT'O BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY H3ydeHHIo mpodeccuit W TpyAa pa3iudyHOTO poJa,
YBaXXEHUE K TPYAy M pe3yJbTaraM TPYAOBOW JEATEIbHOCTH, B TOM 4YHUCJIE Ha OCHOBE
NPUMEHEHUS TMPEJAMETHBIX 3HAHUW [0 XWUMHHU, OCO3HAHHOTO BBHIOOpA HWHAWBHIYaIbHOM
TPAEKTOPUH MPOJOJKEHNUSI 00pa30BaHMsI ¢ YUETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHHU, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEW, YyCHEenmHoW mpodeccuoHaIbHOM
JESTEIbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalNTHPOBAaTbCS B
npodeccuoHanbHOM cpene;

6) DKOJIOTHYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKU 1€JIeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOJe KaK MCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, TOHUMAHUS IIEHHOCTH 370pOBOro U 6e30macHoOro odpasa
KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PHU3MUECKOMY M ICUXUYECKOMY
3/10pOBbIO, OCO3HAHUS LIEHHOCTU COOJIOCHHS IPaBUIl O€30MacHOr0 MOBEACHUS pU paboTe C
BEIIECTBAMH, a TAKXKE B CUTYyalUsIX, YIPOXKAIOIINX 37J0POBBIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH IMPUMEHATH 3HAHMS, MOJIY4aeMble IPU U3YyYECHUU XUMHH, JUISl PELICHUS
3a/1a4, CBSI3aHHBIX C OKPY>KAIOIIEH MPUPOJHON CPEIOM, MOBBIIMICHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS IN100AJIBHOT0 XapaKTepa HKOJOTHUECKUX MPoOIeM U MyTel X perieHus
IIOCPEACTBOM METOJI0B XUMUU;

9KOJIOTMUECKOTO MBILIUIEHNS, YMEHHUS PYKOBOJICTBOBATHCSI MM B II03HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLIMATIbHON MTPAKTHKE.

MertanpeameTrHble pe3ynbTaThl. B cocraBe MeTanmpenMeTHBIX pe3ylbTaToB
BBIICTISIIOT 3HAYUMBbIE U1 (POPMHUPOBAHUS MHUPOBO33pEHUSI OOIICHAYYHbIE MOHATHS (3aKOH,
Teopus, MPUHIMNII, THIOTe3a, (aKT, cUcTeMa, MPOIeCcC, SKCIEPUMEHT U JAPYroe.), KOTOpble
HCIIOJIb3YIOTCS] B €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPpeIMeTaxX U MO3BOJISAIOT HA OCHOBE 3HAHUIT



U3 3TUX MpeIMeToB (popMHUpOBaTh MpeICTaBICHHE O IEJIOCTHONW HAay4yHOW KapTHHE MUpA, U
YHHUBEpCalIbHbIC YueOHbIC AeicTBUS (MIO3HABATEIbHBIC, KOMMYHHUKATUBHEIC, PETYISTUBHBIC),
KOTOpBIE 00ecTieunBaoT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEILbHOMY IIJIAHUPOBAHUIO H
OCYIICCTBIICHUIO Y4EOHOU JEeATEIBHOCTH. MeTanpeaMeTHbIe pPe3ylabTaThl  OCBOCHHS
00pa3oBaTeNbHON MPOTrpaMMBI M0 XHUMHUU OTPAKAIOT OBJIAJCHUE YHUBEPCATHHBIMH
MO3HABATEJILHBIMU JIEUCTBUSMU, B TOM YHCJIE:

1) 0a30BbIE JIOTUYECKUE IEHCTBUS:

YMEHHE HCII0JIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUICHUS IPU OCBOCHUU 3HAHUM:
pacKpbiBaTh CMBICT XUMHUYECKHMX MOHSTUNA (BBIOCNATh WX XapaKTepHble MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C IPYTHUMH TIOHATUSIMU ), UCIIOJIL30BATh TIOHATHUS 7151 OObSICHEHUS
OTIIENbHBIX (DAKTOB U SIBJICHWUU, BBHIOMpPATh OCHOBAaHUS WM KPUTEPUHU I KiacCU(DUKAIIH
XUMHUYECKHX BEIIECTB M XUMHUYECKHX pEaKlWd, yCTaHABIUBATH IMPUYUHHO-CIICCTBECHHBIC
CBS3M MEXAY OOBEKTAMH W3YyUCHHUsS, CTPOHUTH JIOTHYECKHE pacCyXICHHUS (MHIYKTHUBHEIC,
JENYKTUBHBIE, [10 AaHAJIOTUH ), IPOBOJUTH BHIBOJBI M 3aKIIOYCHHUS,

yMEHHE MPUMEHSTh B TPOIECCe MO3HAHUS TMOHATHS (IpeIMETHBIC

U MeTarpelIMeTHBIC), CHMBOJIIMYECKUE (3HAKOBBIE) MOJIENH, UCIONIb3yeMbIe B XHMUH,
peoOpa3oBLIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MTPEICTABICHUS - XUMUYECKUIT
3HAaK (CHMBOJI 3JIEMEHTA), XUMUYecKasi popMmysa U ypaBHCHHE XMMHUYECKON PEaKkIuu - TpU
pelIeHnH y4eOHO-TIO3HABATENIBHBIX 3a/lad, C YYETOM OTHUX MOJCIBHBIX TPEICTABICHUN
BBISIBJISITh U XapaKTePU30BaTh CYIIESCTBEHHBIC MPU3HAKH U3Y9aeMbIX O0OBEKTOB - XUMHUCCKHUX
BCIICCTB W XHMHYECKUX PEaKIMH, BBIABIATh OOIMHWE 3aKOHOMEPHOCTH, IPUIHHHO-
CJIEJICTBEHHBIE CBS3H U MMPOTUBOPEUUS B U3yU4aeMbIX MPOIECCaX U SBICHUSIX;

2) 0a30BbIE UCCIIEOBATEILCKUE ACHCTBUS:

YMEHHE HCIIOJIb30BaTh OCTABICHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TakKe B KAueCTBE OCHOBBI Il (OPMUPOBAHMSA THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

MPUOOPETEHUE OMBITA IO TUTAHUPOBAHHIO, OPTaHU3AIUN U TIPOBEICHUIO YICHHUSCKUX
OKCIIEPUMEHTOB: YMEHHE HAOIOMATh 32 XOJIOM TPOIecca, CaMOCTOSTEIIBHO TPOTHO3HPOBATh
€ro pe3yJsbTar, GopMyIupoBaTh 0OOOIICHHS U BBIBOJIBI ITO PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTYET O TIPOICIIaHHON padoTe;

3) pabota ¢ uH(popMaIHeii:

yYMEHHE BBIOMPATh, aHAM3UPOBATh U HUHTEPIPETHPOBATH MH(OPMALUIO PA3ITUYHBIX
BUJIOB ¥ (POPM MpECTABICHHUS, TTOTYYAEMYI0 M3 Pa3HBIX UCTOYHUKOB (HAy4YHO- MOMYJsSpHAas
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypchl HHTepHeTa),
KPUTHYECKH OIICHUBATH MPOTHBOPEUNBYIO ¥ HEIOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHHE TPUMEHSTH Pa3JIMYHBIC METOBI M 3aIIPOCHI ITPH MTOMCKE U 0TOOpe nH(DOopMaun
U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JIJISl BHIMIOJTHCHUS YUCOHBIX M MTO3HABATEIIBHBIX
3aa4  ONpPENCIEHHOTO THIA, MNPUOOPETEHHWE OmNbiTa B  OOJACTH  HCIIOJIB30BAHHS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW, OBJaJIeHHE KYJIbTYpOH aKTHBHOTO
WCTIONIb30BaHUsl PA3NUYHBIX MMOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh OMTHUMAILHYIO
dbopMy mpencraBieHus MHGOpPMAIMKM W WLIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH
CXeMaMH, AuarpaMMaMu, ApyruMu GopMaMu rpaduK U UX KOMOUHAIUSMU;

YMEHHE WCIIOIh30BaTh U aHAIM3MPOBATh B IMPOIECCe YUEOHON M MCCIeIOBATEIbCKON
JESATSIILHOCTH HMH(POPMAITUI0 O BIUSHUM TPOMBINIUICHHOCTH, CEJILCKOTO XO3SiCTBA U
TPaHCHOPTA HA COCTOSTHUE OKPYKAIOLIEH NPUPOTHON CPEIBI;

Y oOyuaromerocs OyayT copMUpOBaHBI CIEAYIONIME YHHUBEPCAIbHBIC



KOMMYHUKAaTUBHbBIE JEHCTBUS:

yMEHHUE 3aJaBaTh BOIpPOCHl (B XOJe auanora W (WIih) AUCKYCCHUHU) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYIHPOBATh CBOM NPEUIOKCHHS OTHOCHUTEIHHO BBIMOJIHCHHUS
MPEVI0KEHHOM 3a/1a4u;

MpUOOpETEHUE OMbITa MPE3EHTAIlMM  PE3YJIbTaTOB  BBINOJHCHUS XHUMHYECKOTO
JKcIepuMeHTa (J1a00paTOPHOTO OIbITa, JTaOOPaTOpHON PabOTHl MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKaMH II03HAaBAaTEIbHOW U
HCCJIEIOBATENIbLCKOM JESITeNIbHOCTH MPHU PEIICHUH BO3HUKAIOIIKUX MPOOJieM Ha OCHOBE Y4éTa
0o0IIMX MHTEPECOB W COTIACOBAHUS MO3UIMK (0OCYXKIEHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPJIWHAIUS COBMECTHBIX JICHCTBUH, OINpenelicHUE KPUTEPUEB IO OLCHKE
KaueCcTBa BBIIIOJIHEHHOHN pabOThI U ApyTHE);

Y oOyuaromerocs OyayT cOpMHUpOBaHBI CJCAYIONINE YHHBEpPCAIbHBIC
pEryJATUBHbIE 1EUCTBUSA:

YMEHHE  CaMOCTOSITENIbHO  OMNpENeNATh LedH  JeATEIbHOCTH, IUIAHUPOBATbD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U IPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTD,
BbIOUpaTh Hambomnee 3(hdeKkTrBHBIE cOCcOObI pelieHus: y4eOHbIX U MO3HaBaTENbHBIX 3aj1ad,
CaMOCTOATENIBHO COCTaBJIATh MM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JIEUCTBUI IIPU
BBITIOJTHCHUH 33JJaHU C Y4ETOM IIOJIYYCHHS HOBBIX 3HAHMUA 00 M3y4aeMbIX OOBEKTaX -
BEII[ECTBAX M PEAKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUEHHOTO PE3YJIbTAaTa 3aABICHHON 1IEJTH;

YMEHHE WCIOJIb30BaTh W aHATU3UPOBATh KOHTEKCTHI, IMpEIJIaraéMble B YCIIOBHUU
3aJlaHni.

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMbl 110 XMMHUU Ha YPOBHE OCHOBHOTO
o0mero oOpa3oBaHUsI.

B coctaBe mpenMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 0053aTEIbHOrO COJEpKaHUs,
YCTaHOBJIEHHOTO JaHHON (enepanpHoil pabodell MHporpamMMmoii, BBIIEISIOT: OCBOCHHbBIE
0o0y4JaroIMMUCSl Hay4yHble 3HAHUS, YMEHUS W CHOCOOBI JeHCTBUHM, creuuduueckue uist
MpeIMETHOW 00yIacTu «XHUMHsI», BUIBI JIEATSIBHOCTH TIO MOJTYYCHHIO HOBOTO 3HAHWS, €r0
WHTEPIIPETAMHA, TPeoOpa3oBaHUI0 M MPUMEHCHHIO B pPa3jMYHBIX Y4YEOHBIX W HOBBIX
CUTYaIUsX.

K konmy ob6yuenus B 8 kiacce y oOyuatomerocsi Oyny chopMUpoBaHbI CIEAYIOLTUE
MpeIMETHBIC PE3yIbTATHl IO XUMUH:

PacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX TOHSATUH: aTOM, MOJEKYyJIa, XUMUYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOJHAS M HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEIbHASA aTOMHAsI U MOJICKYJISIpHAs Macca, KOJIMYEeCTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi IOl XMMHUYECKOTO AJIEMEHTa B COCIMHEHHUH, MOJISIPHBIA 00BEM,
OKCHJl, KHUCJIOTa, OCHOBaHHWE, COJb, D3JEKTPOOTPULIATEIbHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKast PeaKITus, KIacCCU(PUKAIINS PEAKIIHA: PEAKIINH COSTMHEHUS, PEAKIIUU Pa3I0KEHUS,
PEaKIuy 3aMeIeHus, peaKIIui 00MeHa, K30~ U YJHIOTEPMUIECKIE PEAKIINH, TETIOBOU 3P PeKT
peakiuu, SOpo aroma, JJIEKTPOHHBIM CJIOHW aroma, aTOMHas OpOWUTanb, paguyc aroma,
XUMHUYECKasl CBSI3b, MOJISIPHAS U HETOJIIpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, HOH, KATHOH,
AHUOH, PACTBOP, MACCOBAs JI0JIS BEIIECTBA (MIPOLIEHTHASI KOHIICHTPAIUs) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHUX IMOHSATHH W MPUMCHSTH ITH
TIOHSITHS TTPH ONTUCAHUH BEIIECTB M UX TPEBPAIICHHUI;

WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIUKY JUJISI COCTABJIICHHUS (OPMYJNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;



OIIpPENIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHMSX, CTEHEHb
OKHCIICHHSI 3JIEMEHTOB B OHMHAapHBIX COCIMHEHUSX, NPUHAIJICKHOCTh BEIIECTB K
onpeAenEHHOMY KJIACCY COCMHEHUN 1Mo (hopMyiiaM, BUJI XUMHUYECKOUN CBS3H (KOBAJICHTHAS U
MOHHAs1) B HEOPIraHUUYECKUX COEANHEHHUSX;

packpsiBaTh cMbica [lepuoamueckoro 3akona [I.M. MenneneeBa: 1€eMOHCTPUPOBATh
IOHUMaHME NEePUOJMUECKON 3aBUCMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX IOJI0KEHUS
B [lepuoanyeckoil cucreme, 3aKOHOB COXPAHEHHs MAacChl BEILIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIDHOTO  Y4€HHUs, 3aKoHa ABOrajipo, OINMCHIBATb M XapaKTepU30BaTh
Tabanunyo gopmy Ilepuonndeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3iuyarh MOHATHS
«ryaBHas noarpymnmna (A-rpynna)» u «rmobounas noarpynmna (b-rpymnma)y, Mansie u Gobine
NEpUOJIbI, COOTHOCUTh 0003HAYEHHS, KOTOpbIe UMeroTcs B Tabnuue «llepuoanyeckas cucrema
XUMHUYeCKHX d3jeMeHTOB J[.M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMS
aTOMOB XHMMHUYECKHX JJIEMEHTOB (COCTaB W 3aps] sapa, oOIIee YUCIO BIIEKTPOHOB M
pacIripesielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUPOBaTh XUMHUUYECKUE 3JIEMEHTHI, HEOpPraHMYecKue BeleCTBa,

XMMHUYECKHE peakUuy (II0 YUCIy U COCTaBY YYACTBYIOLIMX B pEaKIUH BEIIECTB, IO
TerioBomy b heKry);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIACCOB, MTOJITBEP:K1asi ONMCaHUE IpUMEpaMU  MOJIEKYJSPHBIX ypaBHEHUN

COOTBETCTBYIOILIUX XUMUYECKUX PEaKUii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX Ka4€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJF0 XUMHMUYECKOTo 3JIEMEHTa 10 (GopMylsie COEAMHEHHs, MAacCoBYIO JOJI0 BeElecTBa B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

IIPUMEHSATh OCHOBHBIE ONEpALlMU MBICIUTENBHON JEATEIbHOCTH - aHAJIU3 U CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEMaTU3alll0, KIACCU(pUKALNIO, BbIIBICHUE MPUYMHHO-
CIIEICTBEHHBIX CBS3€M - JUIsI M3y4yeHHUs CBOICTB BEIIECTB M XUMHUYECKHX peaKkluH,
€CTECTBEHHO-Hay4YHbIE METOJIbl TMO3HAHMSI - HaONIOJICHHWE, U3MEpPEHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

ClleZIoBaTh IpaBWJIaM TIOJb30BAHUS XHUMHYECKOM TMocyloil M  1abopaTOpHBIM
o0opyIoBaHHEM, a TaKKe INpaBWiIaM OOpalleHHus C BELIECTBAMH B COOTBETCTBHM C
UHCTPYKLHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XWMHYECKHUX OIBITOB MO TOJYYEHHIO U
coOMpaHUIo ra3000pa3HbIX BELIECTB (BOAOPOAA M KUCIOPOa), IPUTOTOBICHHUIO PACTBOPOB C
OnpeAesEHHOM MacCOBOM JIOJEH pPAacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH M MPOBOJHTH
XUMHYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEIOYEH M KUCIOT C MOMOILBIO
MHAMKATOPOB (1akMyc, peHondTaier, METUIOPAHK U IPYTHE).

K xonmy obyuenust B 9 kmacce y oOydvarorerocs 0yay choOpMUPOBaHBI CIIEIYIONINE
IIPEIMETHBIE PE3YIbTAThI 10 XUMUU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHATHUI: XMMHUYECKUN JJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHHWOH, INPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKHCIICHHs, XMMHUYECKasl PEaKLMsl, XMMHYECKas CBA3b,
TEII0BOM 3 (HEKT peakiuu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP, ANEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JAMCCOLMAINS, PEAaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe
paBHOBecHe, OOpaTuMble M HeoOpaTHMble pEaKUUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuyu, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIUS,



aM(OTEepHOCTb, XUMUYECKas CBSI3b (KOBAJICHTHASI, MOHHAS, METAJUIMYECKas ), KpUCTAIITMYECKas
pemérka, KOppo3us METaUIOB, CIUIABbl, CKOPOCTb XHWMHYECKOW pEeakLMH, MpeleibHO
nornycrumas konuentpanus I1/1K Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHUX IOHSATHH U NPUMEHSATH ITH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIIOJIb30BaTh XHMMHUYECKYI0O CHUMBOJIUKY [JIsl COCTaBJIeHHS (OpPMYN BEIIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUK;

ONpENENATh BaJCHTHOCTb M CTENEHb OKHUCICHHUS XWMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAUICKHOCTh BEIIECTB K ONPENEIEHHOMY KJaccy
coeMHeHu 1o GopMyaam, BUJ XUMUYECKOH CBSA3H (KOBAaJICHTHAs, NOHHAS, METAJUTMYECKas) B
HEOPraHMYECKUX COCTUHEHMAX, 3apsA] MOHA 10 XUMHUYECKOH (opmyiie, XapakTep cpeabl B
BOJHBIX pAacTBOPAaxX HEOPraHMYECKUX COCAUHEHUW, THUIl KPUCTALUIMYECKOW PEIETKU
KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbica [lepuoanueckoro 3akona /.M. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMaHUE: OMUCHIBATh U XapaKTepu30BaTh TabnuunHyto ¢popmy [leproandeckoit cucteMsl
XUMHUYECKHX AJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas moarpynna (A-rpynmna)» u «no0ouHas
noarpynna (b-rpynma)», Manble U GobIIe MEePUOAbl, COOTHOCUTh 0003HAYEHHS, KOTOpHIE
UMEIOTCS B MEPHOAMYECKON TAOIHIIE, C YMCIOBBIMH XapaKTEPUCTHKAMH CTPOSHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00I1ee YUCIIO0 JIEKTPOHOB U paclpe/iesieHue UxX
[0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
9JIEMEHTOB M MX COEIMHEHHUI B MpeJesiax MaJlbIX MEPUOJO0B U INIaBHBIX MOArPYMI C YYETOM
CTPOEHHUSI X aTOMOB;

KJIacCU(UIUPOBATH XUMUYECKUE IEMEHThI, HEOPTraHUUECKUE BEIIeCTBA, XUMUYECKUE
peaxiuu (10 YUCIIy U COCTABY YYaCTBYIOUINX B pEaKIMH BEUIECTB, IO TEIIOBOMY P dEKTY, 1o
W3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) 0OmIME M chenupUYecKue XUMHUYECKHE CBOICTBa
IPOCTBIX U CJIOKHBIX BEILIECTB, MOATBEP:K/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIH;

COCTABJIATh YPABHEHUS AICKTPOJIUTUUECKON JUCCOUUALIMU KUCIIOT, IET0YEN U COJEH,
MOJIHBIE W COKpAIIEHHbIE YpaBHEHMs peakUuil MOHHOro OOMEHa, YpaBHEHMsI peakiui,
MOATBEPXKIAIOIIUX CYIIECTBOBAHUE TIE€HETHUYECKON CBSA3M MEX]Yy BEIIECTBAMU Pa3INYHbIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKLUN IMOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX PeakLuii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXHOCTHU
MPOTEKaHUsI XMMUUYECKUX MPEBPAILlEHUI B pa3INYHbIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJII0 XMMHUYECKOTO 3JIeMeHTa 1Mo ¢opMyJsie COEIUHEHHs, MacCOBYIO [OJII0 BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peaklnu;

coOmogaTh TMpaBWiIa IOJIB30BAaHUS XMMHUYECKOH TMocynol U J1a0opaTOpHBIM
o0opynoBaHMEM, a TakXke IMpaBuja OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKLUSMHU MO BBIOJHEHUIO JIAOOPATOPHBIX XWMHUYECKUX OIBITOB MO MOJYYEHHIO H
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOANUTH PEAKLUU, MOATBEPKIAIONINE KAaUECTBEHHBII COCTaB Pa3MUHbIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUAOPOMUI-, MOAWI-, KapOoHaT-, docdaT-, cuimkar-,
cynbdar-, TUIPOKCHUI-MOHBI, KAaTHOHbBI AaMMOHMSI M HMOHBl HU3YYEHHBIX METaJJIOB,



MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH - aHAIU3 U CHUHTE3,
CpaBHEHHE, 00001ICHIEe, CUCTEMaTH3AIUIO, BBIABICHHE IPUYUHHO-CIICICTBEHHBIX CBSA3EH - IS
M3YYEHHUS CBOWCTB BEILIECTB U XUMUYECKUX PEaKLUi, ECTECTBEHHO-HAyYHbIE METO/1bI I03HAHUS
- Ha0JIt0/IeHNE, U3MEPEHNE, MOJIEIIMPOBAHUE, SIKCIIEPUMEHT (peabHbI U MBICICHHBIN).



