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HOACHUTEJBHAA 3AIINCKA

[TporpaMMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpebOBaHUI K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 0O0pa3oBaTeIbHON MHpPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIUHM TPENoaaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX Opranm3aiusiax Poccuiickoit Deaepanum.

[IporpaMmma 1o xuMUM Aa€T TPEACTABICHHE O MENsIX, OOMmIel cTpareruu oOydeHwus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIONIUXCS CpPEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTPUBAET pacIpeielieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOTPaMMbl 110 XUMUH, ONPEAEIsSeT KOTMUECTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSL, PEKOMEHAYEMYIO MOCIIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarOIINXCsI, ONPEISIISICT BO3MOKHOCTH TPEMETA JIJISl pealTi3aiiu
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHHs, a Takke TpeOOBaHHW K pe3ylbTaTaM OOydeHUs XUMHUU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUeOHO-II03HABATEIHHON AESITENIbHOCTU
00ydJaromerocs o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKUT OCHOBOM it POPMHUPOBAHUS MUPOBO33PEHUS 00YYAIOIIETOCs, €ro
MIPEJICTABICHUIA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUIX SHEPTUU U 00 HBOJIIOLNUU BEIIECTB B MIPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUSA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumun:

CIOCOOCTBYET pean3alii BOZMOXKHOCTEH 71l caMOpa3BUTUSA U (POPMHUPOBAHUS KYIbTYPhI
JMYHOCTH, €€ 001mel 1 (PyHKIMOHATTLHON TPAaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CAaMOCTOSITETbHOM  yuyeOHOW  JeSATEIBHOCTH,  OKCHEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JETENHHOCTH;

3HAKOMHUT CO CHeHU(UKOH HAayuHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI 1E€JIOCTHOTO
B3IJIAJIa Ha E€IUHCTBO TMPUPOABI U  YENOBEKa, SBISETCSA OTBETCTBEHHBIM  STalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH O0YUaIOLTUXCS,;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0yyJaronuxcs.

JlanHble HampaBieHHUS B OOyYEHUH XUMHH 00ECIEeYHBAIOTCS CHEU(UKON colep:KaHus
y4eOHOTr0 TIpeAMETa, KOTOPBIN SBJISIETCS ME€IaroTMYeCKH aJaliTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKU XMMHUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUsS OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATHHBIX TOHSATUN XUMHHU, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coiepaHHUs TIpOrpaMMBbl 10 XUMHU C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ maydennro. CojaepkaHue CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBbI TMOHATUH O XUMHUYecKoW peakiuu. O0e ATH CHCTEMbI
CTPYKTYPHO OPTaHU30BaHBI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;



— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— TpEeACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLMAIMH BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCSA HAa OCHOBE OSMIIMPHYECKM IIOJYYECHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSISA
(GyHKIMU OOBSICHEHUS U TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 10 XHMHUH CHOCOOCTBYET (DOPMHPOBAHUIO TPEICTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3ydenue xumuun
MIPOUCXOUT C PUBIICUCHUEM 3HAHUM U3 paHee U3YUCHHBIX YUEOHBIX TPeaMeTOB: «OKpYyKaroImui
Mup», «buonorus. 5—7 knaccel» U «DuU3uKa. 7 Kiaace.

[Tpu u3yyeHU XUMUHU MIPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3a/iladya y4eOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHYECKOr0 XapakTepa, S3bIka HayKH, B
IPUOOIIEHNHN K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3yUEHHUH BEILECTB U XUMUYECKUX PEaKLni, B
bopMUPOBAaHUM ¥ PA3BUTHH [O3HABATEIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWH XUMHHM Ha yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs Ba)KHOE 3HAUCHHE
MPUOOPETN TaKKe LeTH, KaK:

— (opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMUMCS YCIIOBUSM KU3HU;

—HaIlpaBJICHHOCTh O0Y4YeHMs] Ha CHCTEMaTHYeCKoe NpuoOIleHne oOydaroluxcs K
CaMOCTOATEJIBHOM  ITO3HABATEJIBHOW  JEATENBHOCTH,  HAay4YHbIM  METOAAM  II03HAHUA,
(bopMUPYIOLIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

—o0ecrieyeHne YCIOBHM, CIOCOOCTBYIONMX IMPUOOPETEHHIO OOYYarOIIUMUCS —OIBITA
pa3HoOOpa3HON AESTENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpCAbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

—popmupoBanue o61mIe GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
yKclie yYMEHUIN 0OBSACHATh U OLIEHUBAThH SBJICHUS OKPYXKAIOIIET0 MUPA, UCII0NIb3Yys 3HAHUS U OIBIT,
MOJTyYEHHBIE TIPH M3yYEHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH TpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM JI€STEIBHOCTH;

—(dopMupoBaHHEe y 00yJarOMUXCs T'YMaHUCTUYECKUX OTHOILIEHHM, MOHUMaHMsI LIEHHOCTH
XUMHUYECKMX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKU 11E€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTUBAIIMH K 00yYEHHUI0, CIOCOOHOCTEM K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HANPaBICHHOCTH JalbHEHIIIEro o0yueHusl.

OO61iee yuCiIo 4acoB, OTBEIEHHBIX JJIS U3YUYEHMS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanmus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
8 KUIACC

ITepBoHayajbHBIC XHMHYCCKHE NIOHATHS

IIpenmer xumuu. Ponb XUMHUM B JKM3HHM 4Ye€JIOBEKAa. XUMHS B CUCTeMe Hayk. Tema u
BeniecTBa. Gu3nuecKre CBOKWCTBA BEIECTB. ArperaTHoe cocTosiHue BemecTs. [lonsaTue o meromax
no3HaHus B XuMHuH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faeneHus CMeceu.

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHUE MIEMEHThI. CUMBOJIBI XMMHYECKUX 3JIEMEHTOB. [IpocThie
U CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas Gpopmyiia. BaneHTHOCTE aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHass Mmacca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J151 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

Komungectso Bemectsa. Moib. MossipHas macca. B3auMOoCBsA3b KOJIMYECTBA, MACCHI M YUCIIA
CTPYKTYPHBIX eIMHUI] BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

Ou3nyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BeleCcTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peaKkui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJIOH, MpaBWiIaMu pabOThl B JTaOOpaTOpHH U MpUEMAMH
oOpareHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HM3YYEHHE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUTaBJICHNE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUYECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOECHCTBUE MeJIa C KUCIOTOW) SIBICHUN, HAOIIOICHUE U
OINKCaHKe NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakluil (pa3ioKeHue caxapa, B3auMoJieiicTeue
CEepPHOM KHUCJIOTHI C XJOpUIoM Oapusi, paznoxkeHnue ruapokcuna menu (II) mpu HarpeBanum,
B3anMoJieiicTBHE Xkelne3a ¢ pacTBopoM coiu meau (1I), n3ydyenue cnoco6oB pasneneHus cMeceit:
C TIOMOINBIO MarHmra, QWIBTPOBAaHHE, BBIMAPUBAHKUE, JUCTWUISAIMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM cosiM, HaOJIOIEHUE M OMHMCAHUE Pe3yJbTaTOB MPOBEIEHUS
ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JAaHUE MOJCIEH MOJIEKYJ
(I1apocTepIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bozayxa. Kucimopox — a/eMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucimopoga. CrocoObl TOIY4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMblluIeHHOCTH. KpyroBopotr kucinopona B mpupoje. O30H — aoTporHas MOAM(pUKAIUS
KHCIIOpO/Ia.

TeroBoil 3PQexT XUMHUYECKON peakluH, TEePMOXMMMUYECKHE YpaBHEHHUS, JK30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bonopon — snemeHT 1 npocToe BemecTBo. HaxoxieHne Boiopoia B pupoJie, husnyeckue
U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MostydeHus. KuciaoTel u comu.

MonsipHblii 00BEM ra30B. Pacu€rbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbel. Haceiuennsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B IpUpoJie. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKcHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
okcu10B. DU3nUecKre U XMMUUECKHe CBOICTBAa OKCHUIOB. [lomydyeHne okcuaoB.



OcHoBanmsi. Knaccudukanus OCHOBaHWN: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBanuil. dusznueckne W XUMHYECKHE CBOMCTBa OcHOBaHuil. [lomydyenue
OCHOBaHUH.

Kucnoter. Knaccudukanus kucinor. Homenkiiatrypa kucioT. @u3ndeckue U XUMUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkinarypa coneii. dusnueckue U XUMUYECKHE CBoWcTBa cosied. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/ICIICHUE COACPKaHUs KUCIOpOa B BO3AyXe, MOJy4yeHHE, coOMpaHue,
pacrno3HaBaHME M M3yYEHHE CBOMCTB KHUCIOpOJa, HAOIIOJAECHHE B3aUMOJIEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W INpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M OINHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHUe, paclo3HaBaHHE U
M3Yy4YEeHHUE CBOWMCTB BojAOpoJa (ropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOICHIE 00pA3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW PpACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEJAOBAHUE OOpPA3LOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMojieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKITUi
HEWUTpalu3aluu, OJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHHUE OJTHOTO METaljia IPYruM
U3 PAacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3ajad 1o Teme «BaxHeilmune kmacchbl
HEOPraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[TepBble MOMBITKY KIACCU(PUKALUN XUMUUECKUX 2IIeMEHTOB. [oHSATHE O TpyMIax CXOAHBIX
AJIEMEHTOB (IIEJIOUHBIE U 11IE€10YHO3EMEbHbBIE METAILJIbL, TaJI0r€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI i TUAPOKCHUIBI.

Ilepnonnueckuit  3akoH. Ilepmommueckas cucremMa XMMHYECKHMX 2JIEMEHTOB /[l
U. MenneneeBa. KopoTtkonepuoanas u niauHHONepuoaHas ¢opmbl [lepuoandeckoil cUCTEMBbI
xumuueckux aneMmeHtoB JI. WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKHI CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTpoHbl. CTpOeHHE FINEKTPOHHBIX
obOomouek atoMoB TepBbIX 20 XuMmuuecKux dieMeHToB Ilepumonuyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO DJIEMEHTA IO €ro MOJ0KeHU0 B [leproanyueckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJInyca aTOMOB XUMUUYECKHUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [leprognyeckoro 3akoHa u Ilepuoguveckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHas " HEMnoJIsipHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl okucIeHus
Y BOCCTaHOBJIEHUS. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHEe 00pa3IloB BEIIECTB METAIIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMH KHCIOT | IIIEJIOYeH, TMPOBEJCHUE ONBITOB, WUIFOCTPUPYIONIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHHE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Mestcnpeomemnuwie ceasu



Peanmu3zanus MeXNpeIMETHBIX CBSI3€H MPH M3yYECHUU XUMUU B § KIIACCE OCYIIECTBIISICTCS
yepes3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U MOHITHH, SBISIONINXCS
CUCTEMHBIMU JIJISl OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, rUMoTe3a, TEOpHs, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKauUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJCIUPOBaHNE,
U3MEpEHHNe, MOJIENb, SIBJICHUE.

Odusnka: Marepusi, aroM, OJCKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJI, H30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsl, BELIECTBO, TeJI0, O0BEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOAbI, [TOJIE3HbIE HCKOMIAEMBbIE,
TOTLIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakusi

[lepuonuueckuit 3akoH. Ilepuoguueckass cucTteMa XHMMUYECKUX dieMeHToB /I
U. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMsl, KaJdblMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJAbl XUMHMUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BU/Ia XUMUUECKOH CBSI3U.

Knaccugukanus u HOMEHKJIAaTypa HEOPraHMYECKMX BEIIECTB. XHMHUYECKHE CBOMICTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, IeHeThdecKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccugukanus XMMUYeCKUX peakLUui MO pa3iuyHbIM MpPU3HAKAM (IIO YUCIY M COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIECTB, 110 TETTIOBOMY 3P (DEKTY, 0 M3MEHEHHUIO CTETICHEH OKHCICHHS
XUMHUYECKHX JJIEMEHTOB, 110 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMUUYECKUE YPaBHEHHUS.

[TonstHe 0 ckopocTn XxuMH4eckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOpPAaTHMBIX
XUMHYECKHX peaknusx. [IoHATHE O TOMOTeHHBIX M TeTepPOreHHBIX peakuusx. [loHarue o
katanuze. [IoHsaTHe 0 XUMUYEeCKOM paBHOBecHH. DaKTOPBI, BIMSIOIINE Ha CKOPOCTh XUMHUUECKOM
peaKkury U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIUHU, JJIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii ¢ UCMOIb30BaHUEM METO/1a JIEKTPOHHOr0 OanaHca.

Teopust 3M€KTPOTUTHUECKON AMCCOLUAIMH. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTtnonsl,
aHMOHBI. MeXaHU3M JIMCCOIMAIINY BEIECTB C pa3IMYHBIMU BUJJAMH XUMUYECKOi cBs3U. CTeneHb
nuccounanuu. CHUiibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiun moHHoro oOMeHa. YciOBUS NMPOTEKAHUS PeakiMii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHI M COJE B CBETE
npe/CcTaBiIeHu 00 3JIeKTpOJUTHUYECKON auccoruanuu. KadecTBEHHbIE peaklUud Ha HOHBI
[TonsiTHE O THIPONIH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJIEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEI0BaHUE IJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIECcCca AUCCOLMALUU
KHCJIOT, 1IeJ04el 1 cosell (BO3MOKHO UCII0JIb30BAHNUE BUEO MAaTEpUAIIOB), TPOBEICHUE ONBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMs pPeaKLUuil MOHHOro oOMeHa (oOpa3oBaHHE oOcajKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX pEaKUUil (rOpeHue, peakluH pa3jiokKeHHs, COSAMHEHHs), Paclo3HaBaHUeE



HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUeCTBEHHBIX pEakUMii Ha MOHBI, pELIEHUE
SKCHEPUMEHTAIBHBIX 3a7a4.

HemeTauibl 4 MX cOeJUHEHHS

OO6mass xapaxktepuctuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
miesoyamu).  XuopoBopopod. ConsiHas — KWCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leficTBre X10pa U XJIOPOBOJIOPOa HAa OpraHM3M YelloBeKa. BaxHenmme XJi1opuasl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapaktepuctuka dnemMeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3MYECKHE CBOMCTBA MPOCTBHIX BELIECTB —
KHUCITIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHe M XMMHUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOme Kak MpeaCcTaBUTEINs Kacca KUCIOT U crieluduueckue). XUMUYECKUE PeaKkiuy, JexKaue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHoi KUCIIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHas peakuus Ha cyibdar-uoH. HaxoxneHnue cepbl u eé
COEIMHEHUH B IpHUpoje. XUMUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpeibl COCOUHEHUSIMH CEpPbI
(KHCTIOTHBIE 0K/, 3arPsS3HEHUE BO3yXa U BOJJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUA. A30T, paclpoCTpaHEHHE B INpupoae, (usmueckue u
XuUMHYecKkne cBoiictBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3ndeckiue 1 XuMHUYECKue
CBOWCTBA, MOJIy4eHue u npuMeneHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHasi peakuusi HA MOHbI aMMOHHS. A30THasi KUCJIOTA, €€ IOJIy4YeHHUe,
duznveckue W XUMHYECKHE CBOMCTBa (0OIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnompb3oBaHue HHUTPATOB M COJIEH aMMOHHS B KauyeCTBE MUHEPATbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lMcmonb3oBanue QocdaToB B KauecTBe
MUHEPATBHBIX YIOOPEHUH.

Obmasts xapaktepuctuka 3i1eMeHToB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIECHUS. YTJEepOo/, alulIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictra. Ancopouus. Kpyropoport yrieposaa B mpupo/e.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U NpUMEHEHHe. DKOJIOTHUeCKUe MPoOeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3pQekT. YronbHas Kuciota U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHe M NpuMeHeHue. KauecTBeHHas
peakuus Ha kapOoHaT-uoHbI. Micnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEHIECTBAX KaK O COEIMHEHHUSAX Yriiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, INIULEPUH, YKCYCHast KuciaoTa). [IpupoiHbie HCTOUHUKU
YIII€BOIOPOAOB (YyroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (O€H3UH), UX POJIb
B OBITY M NPOMBIIIIEHHOCTH. [IoHATHE O OMOJIOTMYEeCKH Ba)KHBIX BEIIECTBAX: XKHUpax, Oenkax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJY4YEHHE U TMPUMEHEHHE.
CoenuHenus KpemHuss B mnpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B TPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOUTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:



U3y4eHHe 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJICHHE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpakaromue (U3N4YEeCKue U XUMHUYECKHE CBOMCTBA TaJOICHOB M MX COCAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pa3umamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOIOJeHHe mpolecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3yUY€HHE XUMHUUECKUX CBOICTB pa30aBICHHON CepHOU
KHUCJIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOXHO HMCIIOJB30BaHUE BUCOMATEPHUATIOB), 0Opa3amMu a30THBIX U (GOCPOPHBIX YI0OpEHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IMPOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GpocaT-uoH U U3yUeHHE TPU3HAKOB X MPOTEKAHUS,
B3aMMO/ICICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), H3YYEHHE MOJENeH KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
dyepena, 03HAKOMIIEHHE € MPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM ITPOTUBOra3a, MojlydeHue, CoOupaHue, paclo3HaBaHUE U U3yYeHHE CBOWCTB
YIJIEKUCIIOro ras3a, MNpOBEJACHHME KaueCTBEHHBIX peakluil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3y4EHUE [PU3HAKOB WX NPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLIHMEH CHIMKATHON
IIPOMBILUIEHHOCTH, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BaxHelme HeMeTallIbl U UX
COCIMHEHUS».

MeTtajlibl M MX COCIUHEHUS

OO01mas XxapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH UX TIOJIOKEHUS
B [lepnoguueckoit cucreme xumuyeckux snemeHToB JI. M. MenzeneeBa U CTpOEHHsI aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAUIMYECKAs] KPUCTALNIMYECKAs] PELIETKA.
DNEeKTPOXUMUYECKUN Pl HampsikeHUM MerayuioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moydeHus MeTaioB. [IoHsATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
CIocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTanb, YYryH, AIOPATIOMUHHUNA, OpOH3a) U HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTauIbL: MOJOkKEHNE B [leproanyeckoil cuCTeEMEe XUMUYECKUX 3JIEMEHTOB /l.
N. MenpeneeBa, CTpOEHHE MX aTOMOB, HaXOXAcHHE B mpupoae. Pusmdyeckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[IlenoyHO3eMENbHBIE METAJIJIBI MAaTHUM U KAJIBLIWI: TTOJI0)KEeHUE B [lepuoauyeckoii cucreme
xuMuyeckux syeMmeHtoB JI. M. MenaeneeBa, CTpOeHHE MX aTOMOB, HaXOXKIEHUE B IPUPOJE.
Pu3nyecKue U XMMHUYECKHUE CBOMCTBA MarHusl W Kajublus. BaxHelne COeIMHEHUs KaabLHs
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHMUSL.

AmoMuHuii: mnonoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3JIeMEHTOB /I
H. MenpeneeBa, CTpO€HHE aTOMa, HaAX0KICHHUE B IIpupoe. Pu3ndecKkue U XMMUYECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMHHMSL.

Keneso: mnonoxenne B llepuomnueckoil cucreMe XUMHYECKHX 3JIeMEHTOB /I
N. MenpeneeBa, CTpO€HHE aTOMa, HAX0KJICHHE B Ipupoe. PU3NdecKue U XMMUYECKHE CBOMCTBA
xkene3a. Okeunwl, Tuapokceunsl u conmu skenesa (II) m xenmesa (III), ux cocraB, cBoiicTBa u
MIOJIy4ECHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMHi METAJIJIOB U CIUIABOB, MX (PU3NYECKUMH CBOMCTBAMHU, H3yUEHUE
pe3yIbTaTOB KOPPO3HH METAIIIOB (BO3MOXKHO HCIOJIB30BAHNUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHMJA KajJblMsl M HATpUs C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUs JKEIe3a B
KHCIoposie  (BO3MOXKHO — MCIIOJB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaubIUs, AIFOMUHUS, IMHKA, xkene3a (II) u xenesza
(III), menu (II), HabmroieHME W OMKMCAHKWE TPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
KU M KaJbLUs (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX



CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHelIe MeTasulbl U UX COCUHEHUSD.

XuMus M OKpy:xaouas cpeaa

BemectBa u Marepuainbl B MOBCEAHEBHON JKM3HU 4YeloBeKa. besomacHoe HMCIonIb30BaHHE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois NpH XUMHYECKHX OXKOTax U
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXarolleh cpenbl (MpeeiabHas JOMyCTUMas KOHIICHTPALUs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, MTOJIMMEPHBIE MaTepUaJIbl).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXnpeaMETHBIX CBsI3ed NP M3YyYEHUH XMMHUU B 9 KJlacce OCYIECTBIISIETCS
Yyepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHSATUMN, SIBIISIOIIUXCS
CUCTEMHBIMU JIJISl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TIOHSTHS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CUHTE3, KIaccHu(pUKauusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOTHS, MaTePHAIIBI.

O®usnka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, H30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUU 3apsifi, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIUTMICCKAs PEIIETKA, CIIABbI, (PU3NICCKUE BETUIUHBI, €TMHUALIBI
MU3MEPEHMS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢otocunres, neixanwe, Omochepa, dSKocHcTeMa, MHHEpAIbHBIC YHAOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOTIAEMBbIE,
TOILIIMBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS ITPOI'PAMMBLI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO OOINEro oOpa3oBaHHS
JOCTHUTAIOTCS B X0/1e 00YYEHHsI XUMHHU B €IMHCTBE y4eOHOH M BOCIIMTATEIBHOM JESITEEHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHUICKHMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMU, NIPUHATHIMUA B OOINECTBE MPAaBWIAMU W HOPMAaMH IOBEICHUS W
CITIOCOOCTBYIOT ITPOIIECCAaM CaAMOITO3HAHMSI, CAMOPA3BHUTHS M COLHAIN3AINY 00yJatOIIIXCSL.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIUPEHHE ONbITA JCATCIHLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IECHHOCTHOTO OTHOUICHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJICJIMI0, TIOHMMAaHHs 3HAYCHHS XMMHYECKOW HayKH B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMalueid O MepeoBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOI M OTEUECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHpa U 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPE/ICTaBICHNS] O COIMAIbHBIX HOPMax W MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE, KOMMYHHUKATHBHOW KOMIETEHTHOCTH B OOINECTBEHHO TIOJIE3HOW, y4eOHO-
UCCIIeI0BATEIbCKOM, TBOPUYECKOW M JPYTHX BUAAX JIESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM [IESITEIbHOCTH TIPU BBIMOJHEHNUU y4eOHBIX, MO3HABATEIBHBIX 3aJ1a4, BHIMOJHCHUH
XMUMHUYECKUX YKCIEPHUMEHTOB, CO3aHUH YYCOHBIX MPOCKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TIpollecce 3TOH y4eOHON JesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE



MOBEJICHUE U TTOCTYIIKM CBOUX TOBAPHILEH C TO3UIINH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM
OCO3HAHHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PEHYECKUE  MPEJICTaBICHUs O  BEUIeCTBE UM  XUMHUYECKOHW  peakluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTaBISIOIIUME OCHOBY JUIS
MOHMMAaHUS CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
PasBUTHSI IPUPOIBI, B3aMMOCBS35X YeJIOBEKa C MPUPOJHON CPEZoi, O pOJIM XUMHUH B TIO3HAHUH
9TUX 3aKOHOMEPHOCTEI;

MO3HABATEIIGHBIE MOTHBBI, HANpAaBICHHBIC HA TMOJyYCHHWE HOBBIX 3HAHUU MO XUMUH,
HEoOXOoauMbIe Il OOBSCHEHUS HaOJI0IaeMBIX IPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YNTATEIbCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYHMHBIMH TEXHHUYECKHMMH CpPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO U TO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM0o00pa30BaHMIO, MMPOSKTHONW M MCCIIENOBATEIBCKON JEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJIEHHOCTU U YPOBHs 00y4YEeHHS B ajbHEHIIEeM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TIOCIEACTBUN M HENPHUITHE BPEAHBIX IPUBBIUCK
(ynotpebneHusi ankorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTU COOIIOACHUS IPaBUII
0€30IaCHOCTH MTpH OOPALICHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOW KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTHYECKOMY M3YyYSHHIO POQecCruii U TpyAa pa3IMdHOro pojAad, YBaKEHHUE K
TPYAY U pe3yibTaTaM TPYI0BOU A€ITEILHOCTH, B TOM YHCIIC Ha OCHOBE MPUMEHEHUS MTPEIMETHBIX
3HAHMA TI0 XHMHHW, OCO3HAHHBIA BBIOOP WHIUBUIYATbHOW TPACKTOPUH TIPOJIOIKEHUS
o0pa3oBaHus ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB W TIOTPEOHOCTEH, YCHEemHOW MNpopecCHOHATBHONW MAESATEeNbHOCTH W Pa3BHTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCHOHATBLHON CPe/IE;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOoe OTHOIIEHUE K MPHUPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HaHHE 1IEHHOCTH COOJIIOICHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BElleCTBaMH,
a TaKKe B CUTYaIIUSX, YTPOXKAIOIINUX 30POBBIO U KU3HU JTIOCH;

CIOCOOHOCTH MPUMEHSIThH 3HAHUS, MTOJTydaeMble TPHU U3YUYSHUH XUMUH, ISl pEIICHUS 3a/1a4,
CBS3aHHBIX C OKPYXKAIOUIEH NpUPOTHONW Cpenoil, A TOBBIIICHHUS YPOBHS SKOJIOTHUECKOMN
KYJIbTYpPbI, OCO3HAHUS TJI00AJTBFHOTO XapaKkTepa SKOJIOTMYECKUX MPOoOJIeM U MyTed UX pelieHus
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmerampeaMeTHBIX pE3yNbTAaTOB BBIICISIOT 3HAYMMbIE A (hopMHpoBaHUs
MHPOBO33PEHUS OOIIEHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMa,
IpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOphle UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPE/ICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOphIE 00€CTeunBarOT (POpMUpPOBAHWE TOTOBHOCTHU K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEILHOCTH.

ITo3HaBaTe/IbHbIEC YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
Ba3oBble JJoruueckue geiicTBUA:



YMEHHUSl HCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHMIA:
pPacKpbIBaTh CMBICII XMMUYECKUX MOHITHH (BBIACIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATh
B3aUMOCBSI3b C JIPYTMMHU TOHSATHUSIMH), UCIOJIB30BaTh TOHATHUS IS OOBSICHEHUS OTACIBHBIX
(bakTOB U SIBJICHUI, BHIOMPATh OCHOBAHMS U KPUTEPUHU IS KiTacCU(DUKAIIMY XUMUYECKUX BEIIECTB
U XMMHYECKHX PEaKIMii, YCTaHaBIMBATh MPUYUHHO-CIECICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PaACCYKACHHS (MHIYKTHBHbBIC, IEIyKTHBHBIC, MO aHAJOTHH),
JIeNIaTh BBIBOJIBI U 3aKITIOUCHHS,

YMEHHE NMPUMEHATh B IpPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJICJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4eckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — TpU pELlIeHHH Yy4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
IPOTHBOPEYHS B U3Y4aEMBIX IPOLIECCAX U SABICHUAX.

Ba3oBrble ucciaenoBarenLCcKue AeiiCTBHSA.

YMEHHUE HCIOJIh30BaTh TOCTABICHHBIE BONPOCH B KadeCTBE MHCTPYMEHTA IO3HAHHS, a
TakkKe B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KICHU;

MPUOOpPETEHUE OMbITAa MO IUIAHUPOBAHMIO, OPTaHU3AIMHU M TMPOBEICHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOJI0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO TPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOILIECHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBAHMSI, COCTABIISATh OTYET O MPOICTIAHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

yMeHHue BBIOMPATh, aHATM3UPOBATh U HHTEPIPETHPOBATH HH(OOPMAIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTABICHUS, TTOYYaEMYIO U3 Pa3HbIX UICTOYHUKOB (HAy4YHO-TIONYJISIPHAS TUTEpaTypa
XUMHYECKOTO CO/IEpKaHusl, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATD
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHUE MPUMEHSTh Pa3JInYHbIE METOMBI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(OPMAIHH H
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHNS YUEOHBIX U MO3HABATEIbHBIX 3a1a4
OTIpEeNeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH WCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMy TIpeacTaBICHUS
uH(pOpMallMM M WJUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

yYMEHHUE HCMOJb30BaTh M aHAJIM3MPOBATh B Mpollecce yueOHOM U HCClie0BaTeNbCKOM
NEeSITeTPHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CETBCKOTO X03SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIOLIe MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

yYMEHHUS 3aJaBaTh BONPOCHl (B Xojae Juamora W (WJIM) JAUCKYCCHU) IO CYILECTBY
oOcyxmaemMoll TeMmbl, (HOPMYTUPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIFHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS IPEJICTABIIATH IMOJyYeHHBIE PE3YIIbTaThl TO3HABATEIBHON EATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JA0OPATOPHON PAOOTHI MO WCCICIOBAHWIO CBOMWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TO3HABATEIBHOU H
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU TPH PEIICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB W COIJIacoBaHMs MO3UIUN (0OCykIeHHs, OOMEH MHEHMSIMH, «MO3IOBbIE
HITYPMBbI», KOOPJMHAIUS COBMECTHBIX JIEHCTBHIA, ONpeeNIeHe KPUTEPUEB 10 OI[EHKE KadecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHE CaMOCTOSTEIBHO ONPEACIATh LEIN ACIATEIBHOCTH, INIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBIOMPATH
HanOoJsee 3P PeKTUBHBIE CIIOCOOBI pellIeHHs y4eOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTABJIATH UM KOPPEKTUPOBATH IIPEUI0KEHHBIN aJITOPUTM JEHCTBHM IIPU BBIIIOJIHEHUH 33 JaHUN
¢ y4€TOM NOJy4YeHHs HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M pPEaKLUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3ysbTaTa 3asBJICHHOW LIE€JIM, YMEHUE UCIIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yabTATOB 1O OCBOCHHIO O00S3aTENBHOTO COJAEpKaHMUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHON pabouell IMporpamMMol, BBIIEJAIOT: OCBOEHHBIE
0o0y4aromMMHUCs HAy4YHBIC 3HAHUS, yYMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeIMETHON 00s1acTh «XUMUS», BUIBl JEATEIBHOCTH IO IOJIYYEHHI0 HOBOI'O 3HAHUS, €ro
MHTEPIIPETALUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIIMYHBIX YUEOHBIX U HOBBIX CUTYAlLIUSX.

K koHiy oOydeHus B 8 kjacce npeiMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUN: aTOM, MOJEKYJa, XUMUUECKUN DJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOJIHAS M HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsL aTOMHAsl U MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 01 XUMHUYECKOTO DJIEMEHTa B COCIUHEHWH, MOJIIPHBIM O00BEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUs, XMMMYECKas peaxkuus,
KJaccu(UKalusl peakiyii: peakluu COCIUHEHHS, PEaKIH PA3JIOKEHHs, PEaKIMU 3aMelICHNS,
peakuuyu 0OMeHa, 3K30- U SHJOTEPMUYECKHE PEAKIIMHU, TEIIOBOM 3 (eKT peakluu, SApo aToma,
3JIEKTPOHHBIN CJION aroMa, aTOMHas OpOMTajb, paJuyc aToMa, XUMHUYECKas CBs3b, MOJSIpHAs U
HENoJIsipHasi KOBAJIEHTHAs CBA3b, MOHHAs CBSI3b, MOH, KATHOH, AHHOH, PacTBOpP, MaccoBasi A0
BEIeCTBA (IIPOLIEHTHAs! KOHLIEHTpALHsI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TOHATUN U IPUMEHSATH 3TU HOHSTUS IIPU
OINMCAHNU BEUIECTB U UX NPEBPALLEHUI;

MCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUJISl COCTaBJ€HMsS (OpPMYJ BEIIECTB M ypaBHEHUU
XUMHUYECKHUX PEAKIIU;

OTpEENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJIMHEHUSX, CTENEHb OKHCIIEHUS
HJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, MPUHAIIECKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy
coeuHEeHuH no GopmysamM, BUJ XUMUYECKOH CBS3M (KOBAJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMbich [lepuoanueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH TOHUMAaHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT HUX TIIOJOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTapo;

ONMCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl XMMHUYECKHUX
AJIEMEHTOB: Pa3/IM4aTh NOHATHUS «TJIaBHas MoArpymnna (A-rpymnmna)» u «mobdouHas noarpynna (b-
rpynna)», Majble U OOJIbIINE MEPHOIbl, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B TaOJnlIe
«Ilepnonnueckas cucreMa XuMuuyeckux odnemeHToB J[. . MenzaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sjpa, obiiee
YHCJIO AJIEKTPOHOB M PACIPEEIIEHNE UX 10 dJIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPraHUYEeCKHe BEIIeCTBa, XUMHUUECKHE peaklnuu
(10 YMCITy ¥ COCTAaBY YYacTBYIOIIMX B PEAKIIUU BEILECTB, MO TEIIOBOMY AP DEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBAa BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEP>K/1asl ONIMCAaHUE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKkmii;



IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXKHOCTHU
MIPOTEKAHUsI XUMUYECKHUX IPEBPAILECHUN B PA3JINYHBIX YCIOBHSIX;
BBIUNCIISATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BELIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHS, MAcCOBYIO JOJIIO BEIIecTBa B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaklvi;
MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHONU AEATEIBbHOCTH — aHAIM3 U CUHTE3, CPABHEHMUE,
000011eHne, CUCTEMATH3AIHIO, KJIacCU()UKALIUIO, BHISIBICHUE TPHYUHHO-CIIEICTBEHHBIX CBA3CH —
JUISl W3y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PpEaKIUH, €CTECTBEHHO-HAy4YHbIE METO/bI
NO3HaHUs — HAOII0IeHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCTIEPUMEHT (peasIbHbIN U MBICIICHHBIH );
CJIeI0BaTh MpaBUjIaM IOJIb30BaHUS XUMUYECKOU MOCYZ0N U 1a00paTOpHBIM 000PYIOBaHUEM, a
TaKXKe MpaBUJIaM OOpaIleHHsI C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKLHUSMH MO BBIIIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(BomopoJila M KHCJIOpOJa), MPUTOTOBIICHUIO PACTBOPOB C OMNPEIENEHHONM MaccoBOW joJiei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W NPOBOJUTH XHMHYECKHE HKCIIEPUMEHTHI [0
pacrno3HaBaHUIO pPAcTBOPOB INEJIOYEH W KHUCIOT C IIOMOLIbI0 MHJIUKATOPOB (JIaKMYC,
dbeHondTanenH, METUJIOPAHXK U APYTHE).

K xoHuy oOyueHus B9 KJjacce peiMETHbIE Pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITUIA: XUMUYECKUIN AJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHUOH, aHUOH, [POCTOE  BELIECTBO,  CJIOXXKHOE  BEUIECTBO,  BAJIECHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCICHMS, XMUMMUYECKas peaklusi, XUMHUYecKas CBS3b,
TEII0BOM 3P EKT peakiiu, MOJib, MOJISPHBIA 00BEM, PacTBOP, AIIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajam3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMbIe U HEOOPATUMBIE PEaKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCITUTENb, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAHOBIIEHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKast CBs3b (KOBaJCHTHAs, HWOHHAs, METaJUIM4YecKas), KpHUCTaJUIMYecKash peméTka,
KOppO3usi METaJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW peakluu, NPeIesIbHO JJ0IyCcTUMAast
koH1eHTpanus [1JIK BemiecTna;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHATUN U IPUMEHSATH 3TU NOHSTUS NIPU
OINMCAHNU BEUIECTB U UX NPEBPALLEHUI;
UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUUISl COCTaBJ€HMsSI (OpPMYJ BEIIECTB M ypaBHEHUU
XUMUYECKUX PEaKLnid;
ONpEeNATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COCIMHEHHUAX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIacCy COCIUHEHHH II0
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAINTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMblcn Ilepuoguueckoro 3axona /[[. . MenneneeBa M €MOHCTPUPOBATH €ro
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TalOiIMuHyto Qopmy Ileproguueckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas moArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manbsle W OoJbIIME NEPUOABI, COOTHOCHUTH O00O3HAYEHUS, KOTOpBIE
UMEIOTCS B TMEPHOAMYECKOW TaluuIe, C YUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XUMHUUYECKHX JIEMEHTOB (COCTAaB U 3aps]l s/ipa, 00Iee YUCII0 3JIEKTPOHOB U pacIipe/ieIeHHe UX 10
AIIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U
UX COEAMHEHMH B MpejenaX MajblX MEpPUOJOB U IIABHBIX MOATPYII C Y4ETOM CTPOECHHS HX
aTOMOB;
KJIaCCU(UIIUPOBATh XMMUUYECKHE IJIEMEHThI, HEOPraHNYECKHE BEIEeCTBA, XMMUUECKUE PEaKIuu
(10 YMCITy ¥ COCTAaBY YYaCTBYIOLIMX B PEAKIIMHU BEUIECTB, 110 TEIMIOBOMY 3(h(PeKTy, 0 U3MEHEHUIO
CTETNEeHEeW OKUCICHUSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHenu(UYecKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/as OMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;



COCTaBIISITh YPABHEHUS AIEKTPOIUTUYCCKON TUCCOMMANINN KUCIIOT, IIEJI0UEH U COJICH, MOJIHBIC U
COKpaII€HHBIC YPAaBHEHHS PEaKIuii HMOHHOTO OOMEHa, YPaBHEHUS PEaKIMU, MOITBEPKIAIOIIHX
CYIIIECTBOBAHKE TEHETHUECKOMN CBSI3M MEX]y BEIIECTBAMU PA3INIHBIX KIACCOB;

PaCKpBIBATh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHI TOCPEJICTBOM COCTABIICHHS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIU;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCMOCTH OT UX CTPOCHHS, BOBMOKHOCTH TIPOTEKAHUS
XUMHUYECKHX TPEBPAIICHUN B PA3IMUHBIX YCIOBHUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYIO MAacChl BEHIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (hopMysie COeIMHEHHs, MAacCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
MPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

coOIII0/IaTh TPABUIIA MOJB30BAHHUS XUMHUECKOW MOCYAO0H U 1a0opaTopHbIM 000pyIOBaHHEM, a
TaKXe MpaBUiia OOPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH TI0 BBITOJHCHHIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB 1O IMOJYUYCHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciIoro rasa);

MPOBOAWTH PEAKIMH, TOATBEPKIAIONINEC KAYECTBEHHBIH COCTaB Pa3MYHBIX  BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHUI-, HOAMI-, KapOoHar-, docdar-, cuimkar-,
cynbhar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI ¥ HMOHBI HW3YYCHHBIX  METaJUIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEILECTB;

MPUMEHSTh OCHOBHBIC OTICPAIlUU MBICIIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHCHHE,
0000IIIeHNE, CUCTEMATU3AINI0, BBISBICHUE MPUYUHHO-CIICCTBCHHBIX CBSI3CH — I U3y4YCHHS
CBOMCTB BEHICCTB W XWMHUYCCKUX PEAKIMH, C€CTeCTBEHHO-HAYYHBIE METOJBI ITO3HAHUS —
HaOJIr0/ICHUE, U3MEPEHUE, MOJICTTMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC



Ne ||HaummeHoBaHue pa3fesioB u TeM nporpammbl|  KoumnuecTso DJIEKTPOHHbBIE
n/n 4acoB (undposbie)
o0pa3oBaTte/ibHbIE

pecypchbl
Bceero H ‘
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TTOHATHUSA ‘

1.1 |[Xumus — BaxkHas 00J1aCTh €CTECTBO3HAHUS U 5 bu6nuoreka [IOK
NPaKTUYECKOM IEATEILHOCTH YeIOBEKA https://m.edsoo.ru/7f41837¢c

1.2 BemecTBa n XuMHUECKHE pEeaKITUU 15 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c
‘ HI/IToro 0 paserny H 20 “ |
‘ Pa3nen 2. BaxkHeiimme npeacTaBuTe Il HEOPraHUYECKUX BellleCTB |

2.1 Boznyx. Kucnopona. [Tonsitue 06 okcumax 6 bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

2.2  ||Bomopox.IloHsiTre 0 KACIOTaxX U COJSX 8 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c

2.3 Bona. PactBopsl. [ToHstue 06 ocHOBaHUSX 5 bu6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

2.4 ||OcHOBHBIE KJIacChl HEOPraHUYECKUX 11 bubnmnoreka [JOK
COCIMHEHU I https://m.edsoo.ru/7f41837c
‘ HI/IToro o pas3zeiny H 30 H |

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MemnpeneeBa. CtpoeHue aToM0B. XUMHYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

I[TPOT'PAMME

peakuuu
3.1 [lepuonnueckuii 3akoH u [lepronuueckas bu6nmorexa [IOK
cucTeMa XuMHUeCKuX anementos J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
3.2 || Xumuueckas cBsi3b. OKHCIUTEIBHO- bu6nuoreka [IOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
Wtoro no pazneny 15 bubnnorexka [HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O0 68

9 KJIACC



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

Ne ||HaummeHoBaHue pa3fesioB u TeM nporpammbl|  KoumnuecTso DJIEKTPOHHbBIE
n/n 4acoB (undposbie)
o0pa3oBaTte/ibHbIE
pecypchbl
‘ Bceero H ‘
‘ HPaaneﬂ 1. BemecTBo ¥ XUMHMYECKHE PeaKIHH H H ‘
1.1 |[loBropenue u yriy0OiaeHne 3HaHHIH OCHOBHBIX bubmmoteka [JOK
pasjiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2  ||OcHOBHBIC 3aKOHOMEPHOCTH XMMHUYECKUX bubmuorexa [JOK
peakiuii https://m.edsoo.ru/7f41a636
1.3  |[DaexTponuTUYECKas TUCCOIHAITHS. bubnmoreka [JOK
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
‘ HI/IToro o pazjaeny H 17 H ‘
‘ HPZB)ICJI 2. HeMeTa/JILI M UX COeTMHEHHUS H H ‘
2.1 ||OGmas xapaKTepuUCTUKAa XUMUIECKUX 4 bubnmnorexka HOK
aneMeHTOB VIIA-rpynmsl. ["amoreHst https://m.edsoo.ru/7f41a636
2.2 ||O0mas xapakTepUCTHKA XUMUYECKUX 6 bubnnoreka [HOK
anemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIIMHCHUS
2.3 ||O0mas xapakTepUCTHKa XUMUICCKUX 7 bubnuotexa [HOK
aseMeHTOB VA-rpymibl. A30T, hochop u ux https://m.edsoo.ru/7f41a636
COCIMHEHUS
2.4 ||OOmas XxapaKTepUCTUKA XUMUIECKUX 8 bubnmnorexka HOK
snemeHToB [VA-rpynnel. Yriaepoa u KpeMHui https://m.edsoo.ru/7f41a636
U MX COCTUHEHHS
‘ HI/IToro 10 pasjeJry H 25 H ‘
‘ HPamen 3. Merajuibl M MX COIHHEHHS H H ‘
3.1 OO01111e cBOMCTBA METAIIJIOB 4 bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
3.2  |[BaxuHeHIne METaJIbl M KX COCAUHCHUS 16 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
‘ HI/IToro 1o pasjiesy H 20 H ‘
‘ HPasne.n 4. Xumus ¥ OKpysKalonas cpeia H H ‘
4.1 |BewecTtBa 1 MaTepualbl B )KU3HH YEJIOBEKa 3 bubnnorexka [HOK
https://m.edsoo.ru/7f41a636
‘ HI/IToro 10 paznerny H 3 H ‘
PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
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