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MNOACHUTEJBHAA 3AIINCKA

[IporpaMma 1Mo XUMHUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMH K pe3yjabTaraM OCBOCHHS OCHOBHOU
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Takxke Ha ocHOBe (enepanbHON paboueil mporpaMMbl BOCTTUTAHUS
U C yuy€TOM KOHIICMIMU TMPEnoJiaBaHusi y4eOHOro mpenMmera «XHUMHUS» B
oOpazoBaTenbHBIX opraHm3aiusax Poccuiickoit denepanuu.

[IporpaMmma mo XumMuM Ja€T MPEACTABICHHE O IENAX, OOIIEeH CcTpaTeruu
00ydeHUs, BOCHHTAHUS MW Pa3BUTHI OOyYaIOIMUXCA CPEIACTBAMH Y4eOHOTO
npeamera, yCTaHABJIUBAET 00s13aTeTbHOE MPEAMETHOE cojiep>KaHue,
npeaycMaTpuBaeT paclpeielieHne €ro Mo KijaccaM M CTPYKTYpUPOBAHHUE IO
pasnenaM M TeMaM MPOrpaMMbl IO XHMHH, OINpEACNseT KOJIUYECTBEHHbIE U
Ka4yeCTBEHHBIC XapaKTEePUCTUKU CoJIepIKaHus, PEKOMEHTY EMYTO
MOCJIEA0BATEIbHOCTh  U3YUECHMS] XHUMHUU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPUNIPEIMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Mpolecca, BO3PACTHBIX
ocoOCeHHOCTEH  OOydYarmuxcs, OMNpeAesisieT BO3MOXHOCTU Mpeamera s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOU
MIPOTpaMMBbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKKe TPEOOBAHHM K
pe3yabTaraM 00yYeHHs XMMHUHM Ha YPOBHE IeJIel U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-ITIO3HABATEIBHOW JCSATEIHLHOCTH OOYYaroImIerocss 1Mo OCBOCHUIO
y4e0HOTO COJIepKaHMS.

3HaHWEe XWUMUHU CIY>XUT OCHOBOH st (OPMHpPOBAHMS MHPOBO33PEHUS
00yJarmerocsi, ero MPeACTaBICHUH O MaTEpHAIbHOM €IMHCTBE MHUpPA, BAXHYIO
ponb urpatoT GOpMHUPYEMbIE XHMHEH MPEACTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUM U 00 HSBOJIIOIMHM BEUIECTB B MPHUPOJIC, O MyTAX PEIICHUs TI100aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPhEBOM, IHEPTETUUECKOM,
MUIIEBOM U SKOJOTUYECKON 0€30TacHOCTH, TIPOOIIEM 31paBOOXPAHCHUS.

N3yuenne xumunu:

CoCcOOCTBYET  peanu3allid  BO3MOXKHOCTEH IS CaMOpa3BUTUSL U
dbopMUpOBaHUS KYJIBTYPHI TUIHOCTH, €€ 001IeH U PyHKIIMOHATIHLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00ydammuxcs, HABBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTANBHBIX M HCCIEJ0BAaTEIbCKUX YMEHHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPOPECCHOHATBLHON JIEITEIbHOCTH;

3HAKOMUT €O CHEHU(PUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIs/1a HA €AUHCTBO MPUPOJIBI U YETOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B OpMUPOBAHUH €CTECTBEHHO-HAYUYHONW TPAMOTHOCTH 00YYarOIINXCS;



crocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K ECTECTBEHHO -
HAyYHBIM 3HAHUSIM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTUYECKOE
oOpa3oBaHue 00yYarONUXCSl.

JlanHble HampaBiieHUsT B OOYYEHUU XUMUU OOECMEUUBAIOTCA CHEIU(PUKO M
cojlep)kaHusi  Yy4eOHOro  MpeIMeTa, KOTOPBIM  sBJISIETCS  MEAaroruiecku
aJanTHPOBAHHBIM OTpa)X€HUEM 0a30BOM HAYKH XMMHH Ha OINpPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CHCTEMbl IMEPBOHAYAIBHBIX TOHATUA XWUMUH, OCHOB
HEOPTaHMYECKOM XUMHH M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IOHSITUU
OpPraHMYECKOM XUMHH.

CtpykTypa coiep>kaHusi MPOTpaMMbl MO XUMHHU C(HOPMHpPOBAHA HAa OCHOBE
CHUCTEMHOT0 mojxojia k €€ uzyueHuro. CojeprkaHue CKJIaJIbIBACTCA W3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHN O XUMUYECKO 1
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUITY
NOCJIEI0BATENIbHOTO Pa3BUTHS 3HAHWI Ha OCHOBE TEOPETHUUECKUX MPEICTaBICHHUI
Pa3HOTrO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona . 1. MeHneneeBa kak OCHOBHOTO 3aKOHAa XUMMUH;

— YUYEHHSI O CTPOEHUU aTOMa U XUMHUYECKOU CBS3H;

— TpeAcTaBieHHM 00 DJJIEKTPOJIUTUYECKOW JUCCOLIMALMM  BEHIECTB B
pacTBopax.

Teopernueckne 3HaHUS paccMaTPHUBAIOTCS HA OCHOBE SMIHUPHYECKH
MOJIYUYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCA MOCIEAO0BATEIBLHO OT OJHOTO
YPOBHS K APYTOMY, BBIIOTHSSA QYHKIIMKU OOBSICHEHUSI U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHS U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJIYYEHHUS U3y4aeMbIX
BELIECTB.

OcBoeHue TMporpaMMbl 10 XHMHH  CHOCOOCTBYeT  (hOpPMHUPOBAHUIO
MPEACTABICHUSI O XMMUYECKOW COCTaBJISIONICH HAyYHOW KapTHHBI MUPA B JIOTHUKE
€€ CUCTEMHOW NPUPOJIbL, IEHHOCTHOTO OTHOLIECHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHMS B Hayke. V3ydyeHHe XUMHUU MPOUCXOJUT C MPHUBICUCHUEM 3HAHUU U3
paHee M3YUYEHHBIX y4eOHbIX mpeameToB: «Oxpyxawomuil mup», «buonorus. 5—7
KJ1acCh» U «Pu3muKa. 7 Kiacey.

[Ipy wu3yyeHUM XUMUU MNPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUN OCHOB
XUMUYECKOW HAayKH KakK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
NesTeIbHOCTU YeJI0OBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. 3a/1aua
y4eOHOro mpeiMeTa COCTOUT B (DOPMHPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUU —
BOXHEUIINX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUECKUX MOJT0KEHHM, JOCTYIHBIX
00001IeHN MUPOBO33PEHYECKOTO XapakTepa, S3blKa HAyKd, B MPHOOMICHHH K



HAYYHBIM METOJIaM IMO3HAHMS MPH M3YUYCHUHM BEIISCTB M XMMHUYCCKUX PEaKIUi, B
(GbopMHUPOBAHMY M PA3BUTHUHU MTO3HABATEIBHBIX YMEHHUI U UX MPUMEHEHHH B Y4EOHO-
MO3HABATEILHON M Yy4eOHO-HUCCIEA0BATEIBCKON IESITEIIbHOCTH, OCBOCHUU TIPaBUII
0e30MmacHOro o0paleHus ¢ BeIeCTBAMH B IMTOBCETHEBHOM JKU3HHU.

[Tpu u3ydyeHnn XMMHUH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsI BaKHOE
3HaYeHHE MPUOOPENH TaKue IeH, KaK:

— (opMupoBaHWE WHTEIUIEKTYadbHO PpAa3BUTOW JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSITENILHOMY TPUHITUIO PEIICHHIA,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS yCIIOBHSM JKH3HH;

—  HampaBJICHHOCTh  OOYydYeHHS HAa  CHCTEMaTHYeCKOe TMPUOOIIEeHUE
oOyJaronmxcs K CaMOCTOSITENIPHOW TIO3HABATEIbHOW JCSATENBHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (DOPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMMU;

— obOecrnieyeHue yCIOBHMA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YYarOIIUMUCS
OTbITa Pa3HOOOpA3HOW NEATENbHOCTH, MO3HAHMS W CaMOIIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMH), MMEIONINX YHHBEPCATbHOE 3HAYCHUE IS
Pa3IUYHBIX BUAOB JACITEIHHOCTH,

— (dopmupoBanue o0Omel (QYHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIC YMEHUH OOBSCHATH W OICHUBATh SIBJICHHUS
OKPY’KAIOIEr0 MHpa, MCIONb3ys 3HAHUS W OMBIT, MOJYYEHHBIC IMPU H3YUCHUH
XUMUH, IPUMEHSATH UX MPHU PEIICHUH TPOoOIeM B TOBCETHEBHOM JKU3HU U TPYIOBOM
NEeSATeTbHOCTH;

— ¢opmupoBanne y oOydYarommxcs TYMaHUCTHYECKUX  OTHOIIEHUH,
NMOHUMAaHUSl [IEHHOCTH XWUMHUYECKHX 3HAHWHA JUIsI BBIPAOOTKH DKOJOTHYECKU
1eJIECOO0pPa3HOT0 TOBEACHUsI B OBITY M TPYJIOBOM JESITEIBHOCTH B IEISIX
COXpaHEHHS CBOETO 37I0POBbS U OKPYIKAIOIIEH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHsI OOIIEYETOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGMIS M HANpPaBICHHOCTH aTbHEHIIEro
00y4JeHus.

OO6m1ee 9rcI0 9acoB, OTBENEHHBIX ISl N3YUCHUSI XMMHH HA YPOBHE OCHOBHOTO
obmiero oOpazoBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 4dacoB (2 4daca B
Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEZCIIO).



COILEP KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIe XUMUYECKHE MOHITHUS

[Ipeamer xumuu. Posib XuMUM B )KM3HHM YellOBEKa. XMMUSI B CUCTEME HaAyK.
Tena u BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BemecTB. [loHsTHE O MeTomax MO3HAHUA B XUMHUHU. UHCThIE BElIeCTBAa M CMECH.
CriocoObl pa3eneHus: CMecen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3ieMeHTbl. CHUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmyia. BareHTHOCT aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHasT aTroMHast Macca. OTHOCUTENbHAs
MOJIEKyJIIpHas Macca. MaccoBast 1015l XUMHYECKOTO 3JIEMEHTA B COCAUHEHUU.

KommuectBo BemecrBa. Mouib. MonspHas macca. B3anMocCBsi3p KOJIM4ECTBa,
Macchl M 4YuCla CTPYKTYPHBIX €IMHMIl BemlecTtBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTUHEHUI.

du3nvecKkue U XUMUYECKUE SIBJICHHUS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpAaHEHHUsI MacChl BEIECTB. XHMMHYecCKHe ypaBHeHus. Kiaccudukarus
XUMUYECKUX pEaKIUi (COeAUHEHHS, Pa3I0KEHUs, 3aMelIeHUs, OOMEHa).

Xumuueckuili IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYyA0H, mpaBWiIaMu paboThl B Ja00OpaTopuu u
npuémMamMu o0pallleHus ¢ J1a00paTOPHbIM 000PYAOBAHUEM, U3YUEHUE U OINUCAHUE
dbu3nuecKuX CBOWCTB 0O0pa3llOB HEOPTaHWYECKUX BEIIECTB, HAOJIOJECHUE
¢usnyecknx (TUIaBIIEHWE BOCKA, TasHHWE JbJa, pacTUpaHHe caxapa B CTYTIKE,
KAIIEHUE W KOHJEHCalusi BOJbl) U XUMHUYECKUX (TOPEHHE CBEYM, NMPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICUCTBHE MeJla C KUCIOTOW) SBJICHUM, HaOII0/IeHuEe U
OTNMCAHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (paszioxeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KHUCIOTHI C XJOPHUAOM Oapus, pa3ioKEeHUE TUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoOJIeHCTBHE JKene3a ¢ pactBopom conu menu (1),
U3y4YEHUE CIOCOOOB paslieJieHus cMeced: ¢ MOMOIIbI0 MarHura, (UIbTPOBAaHUE,
BBITIApUBAHKE, AUCTWUISAINSA, XpoMaTorpadus, MPOBEICHUE OYUCTKU TOBApEHHO I
coiu, HaOMIOJeHHWEe W  ONHCAaHWE  pe3yJIbTaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JAaHUE MOJEIEH MOJIEKYJ]
(1IapoCTEP>KHEBBIX ).

BaskHeiilmne npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kuciopoa — 3J€MEHT M MPOCTOE
BelecTBO. HaxoxkaeHuwe Kuciopojia B TpUpoJie, (PU3NYECKUEe U XHUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxkcunbl. Ilpumenenne kuciopona. CrnocoObl
NOJIyUeHUs KUCIOpoJa B Jaboparopud U MOpoMbliIuieHHOCTH. Kpyrosopot
Kuciaopoaa B mpupojie. O30H — aJIoTpornHas MOIU(UKAIMS KUCTOPOa.



TeroBoit 3PdeKkT XUMHUYECKOW peaKIMHh, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakuMHh. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUeE
BO3/IyXa, YCWICHHE MApHUKOBOTO 3¢ deKTa, pa3pyIieHHe 030HOBOTO CIIOS.

Bonopon —sneMmeHT u poctoe BemectBo. Haxoxaenne Bo1opo/ia B MpUpO/Ie,
dbu3nueckre U XuMUYECKHUEe CBOICTBA, IPUMEHEHHUE, CIOCOObI osTyueHus. KuciaoTel
U COJIH.

Monsipubiit 00bEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusznueckue CBOWCTBa BOJABL. Bojga kak pacTtBopuTenb. PacTBOpBHL
HacebllieHHble ¥ HEHACBIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1s BenecTBa B pacTBope. XMMHUECKUE CBOMCTBA BOABL. OCHOBAHUS.
Poisis pactBOpOB B mpuposie M B KU3HU 4YenoBeka. KpyroBopoT BOABI B MPUPOJIE.
3arpsi3HeHHe NMPUPOIHBIX BoA. OXpaHa U OYHUCTKA IPUPOIHBIX BOJI.

Knaccudpukamms Heopranuveckux coenunenuit. Oxcunapl. Kiaccudukanms
OKCUJIOB:  cojeoOpasyromue (OCHOBHBIC,  KHUCJIOTHbE, aM@oTepHble) U
HecosieoOpasyomue. Homenknarypa oxcuaoB. @Du3ndyeckue W XUMUYECKHE
CBOMCTBA OKCUAOB. [loTyueHrne OKCHuIoB.

OcHoBanus. Kraccudukanuus OCHOBaHMM: IIENTOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHnknarypa ocHoBaHuil. ®Du3nyeckue U XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonyueHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousndyeckue u
XAMUYECKME CBOWCTBA KHUCHOT. Psn axktuBHoctn wmetraiuioB H. H. bekerosa.
[TomyueHnne Kucnor.

Conu. Homenkiarypa cosieil. @usnyeckue M XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen.

['eneTnueckasi CBSI3b MEXK]ly KJIaCCaMHU HEOPTAHUYECKUX COEIMHEHU.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OMpeJIeJIEHUE COAECPKaHUs KHUCIOPOJa B BO3yXe, MOJIYUEHHUE,
cobupaHue, paclio3HaBaHWEC W W3YUYCHHE CBOWCTB KHUCJIOpPOJa, HAOII0JICHUE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBEHUA U
npeKpanieHus ropeHus (mosxkapa), 03HaKOMJIEHHE ¢ 00pa3aMu OKCHIOB M OITUCAHUE
UX CBOICTB, IMOJy4YeHHE, COOUpaHUE, pAaCIIO3HABAaHME M W3YUYEHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieiicTBie Bojaopoaa ¢ okcuaom meau (1) (Bo3moxHO
WCIOJIb30BAHUE BUJIEOMATEPHUAIOB), HAOIIOEHHE 00Pa3II0B BEIIECTB KOJIUYECTBOM
1 Monb, wucciaegoBaHUE OCOOCHHOCTEHM pAacTBOPEHUS BEIIECTB C PA3IHMYHOU
PacTBOPUMOCTHIO, MPUTOTOBJICHHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM J10JIEi
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCICTBUE BOJABI C MeTaajgaMu (HaTpUEM U
KajabliieM) (BO3MOXXHO MCIOJb30BaHWE BUIEOMATEPHANIOB), HCCIEHOBaHHUE
00pa30B HEOPTraHUUECKUX BEUIECTB PA3IMUHBIX KIACCOB, HAOIIOCHUE U3MEHEHUSI
OKPACKHU MHAUKATOPOB B PACTBOPAX KUCIOT U LIET0YEH, U3yUECHUE B3aUMOJICUCTBUS



okcuna meau (ll) ¢ pacTBOpoMm cepHOM KHUCIOTHI, KUCIOT C METAJIaMU, peakui
HEUTpaIu3aliK, TOJYUYCHHE HEPACTBOPUMBIX OCHOBAHU, BBITECHEHHE OJHOTO
MeTajlJla APYTUM U3 PAcTBOPA COJIU, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7ad [0 TeMeE
«Baxknenmune KiacChl HEOPraHUYECKUX COCIUHEHUINY.

Hepuoanyeckuit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemeHToB JI. M. MenaeneeBa. CtTpoeHne aToMoOB. XMMHUYECKAsi CBS3b.
OKHMCIMTEIBHO-BOCCTAHOBUTEIbHbIC PEeaAKUMHU

[lepBble MOMBITKK KiIacCUPUKAIMM XUMUYECKUX dJIeMeHTOB. [loHsitue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W NIETOYHO3EMENbHBIE METAJIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00Pa3yOT aM(POTEPHBIE OKCHUJIbI
Y TUJIPOKCHUJIBL

[lepnonnueckuit 3akoH. Ileproanueckas cucteMa XUMUYECKUX dJIEMEHTOB /1.
U. Menneneesa. KoporkoneproiHas u uiiHHONIEpUoaHast popmsl [leproanueckoit
cucrembl xumuuyeckux osnemeHToB J[. WM. Mengeneea. Ilepuoabl u rpymnmsl.
@U3UYECKUI CMBICT HOPSJKOBOIO HOMEpPA, HOMEPOB NEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YEeK aroMoB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckorr cucrembl . M. MenaeneeBa. XapakTepuCTUKa XHUMHYECKOTO
3JIEMEHTA 10 €ro mnojoxxeHuto B [lepuoanueckont cucreme Jl. . Menaeneena.

3aKOHOMEPHOCTM MU3MEHEHUS paguyca aTOMOB XHMHWYECKHUX 3JIEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TPYIIIAM U MEPUOJIAM.

3nauenue I[lepuonnueckoro 3akoHa u [lepronnueckoit CUCTEMBI XUMHUUYECKUX
BJIEMEHTOB IS pa3BUTHS Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbldi U
rpak1aHMH.

Xumuueckass cBsizb. KoBanmeHTHass (TOJisipHasT M HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  oxkucneHusa.  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLHMU.
[Iporecchl OkucaeHuss U BOCCTaHOBIEHUSI. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuili IKCnepumenm:

u3ydeHue oOpa3loB BEHIECTB METAJIOB M HEMETAJJIOB, B3aUMOJICUCTBUE
TUAPOKCHJA LMHKA C pAacTBOPaMHM KHCIOT W IIEJIOYEH, MPOBEIECHHE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIUU
(ropeHue, peakluuu pas3yioKeHHs, COSTUHEHNUS ).

Mesicnpeomemmuoie cea3u

Peanuzanusa MexXnpeaIMETHBIX CBSA3€H NpPU H3YYEHUHM XUMHH B 8§ Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MOHATHI, TaK U TOHATUH, SBISIOIIUXCI CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.



OO01mIue ecTeCTBEHHO-HAyYHbIE TMOHSATHUSA: HAYYHBIH (DAaKT, TUTIOTE3a, TEOPUS,
3aKOH, aHaju3, CHUHTE3, Kiaccuukamus, TMEepUOTUIHOCTh, HAOIIOICHHUE,
AKCHEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duzuka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIW, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUECKHUI 3apsiji, BEUIECTBO, TEI0, O0O0BEM,
arperaTHoe COCTOSIHME BEIllecTBa, ra3, (U3WYECKUe BEJIMYMHBI, E€IUHUILIBI
U3MEpPEHHUs, KOCMOC, IJIaHeThl, 3BE3/bl, ComHIIE.

buonorus: dotocunres, apixanue, ouocdepa.

['eorpadwms: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TOPO/IBI, ITOJIC3HBIC
VCKOIIA€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYeCKAas1 peaKIus

[lepnonnueckuit 3akoH. Ilepnoanueckas cucteMa XUMUYECKUX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHrne aromMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KU, KATbLMI U UX COCAUHEHUN
B COOTBETCTBUM C TIOJIO)KEHHMEM »7iemMeHToB B Ilepuoguyeckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUJbl XUMHYECKOW CBA3U. THIBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAINIMYECKOW PEMIETKU U
BHUJAa XUMHYECKOMN CBS3H.

Knaccudukanys v HOMEHKIATypa HEOPTraHMYECKHX BEIHIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUMXCS K Ppa3IUYHBIM KJlacCaM HEOPTraHMYECKUX
COEIMHEHUM, TEHETUYECKAsl CBSI3b HEOPTAaHMYECKUX BEILIECTB.

Knaccudukaims XUMUYECKUX PEAKIHM M0 pa3INYHbIM NpHU3HaKaM (M0 YUCIy
U COCTaBy YYaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TermioBomy 3¢ (deKTy, 1o
U3MEHEHUIO CTENEHEH OKMCIEHUS XMUMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYacTHIO KaTajlu3aTopa). DK30- U DHJIOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[lonsate o ckopoctu Xxumudeckod peakiuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakuusax. [[oHSITHE O TOMOTEHHBIX W T€TEPOTEHHBIX
peakuusx. Ilonstue o karanuse. IloHATHE 0O XUMUYECKOM paBHOBECUU. DaAKTOPHI,
BIUSAIONIME HA CKOPOCTh XHMHUYECKON pEaKkuMu U TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCITUTETLHO-BOCCTAHOBUTEIBHBIE ~ PEaKIUM,  JJIGKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakuuu. CocraBiieHue YpaBHEHU
OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUUil C  HKCHOJIb30BaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopust 2JIEKTPOJIUTUYECKONW JUCCOLMALMN. DJIEKTPOJIUTHI U HEANEKTPOJIUTHI.
Karvonbl, aHnoHbl. MexaHu3M AUCCOLMAIMU BEIIECTB C Pa3IUYHBIMU BUJIAMU
xuMHuueckoi cBsa3u. Crenenp aucconuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHIL

Peakiuu monHnoro oOMeHa. YciaoBUs MPOTEKAaHUSI PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs1 peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPEJICTABICHUIN 00 SJIEKTPOJTUTUUECKON JUCCOIHAIIUH.
KauecTBeHHbIE peakiuu Ha UOHBL [IOHSITHE O TMApPOIU3E COJIEH.

Xumuueckuili IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJVIOB M HEMETAIoB (Tpadura U ajimasa), CIOXKHBIX BEIIECTB
(XJI0pUIa HATpHsI ), UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOUM peakiu OT
BO3JICUCTBHSI  PasliUYHBIX  (PAKTOPOB, HCCICNOBAHHE  DJIEKTPOMPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCa TUCCOMALIMUA KUCIIOT, eI04Yel U coyeil (BO3MOKHO
UCMOJIb30BaHUE BHJIEO MAaTEpHUaJIOB), MPOBEICHHUE OMBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKA TMPOTEKAHUs peakiuii HOHHOTO oOMeHa (oOpa3oBaHHMe OCajKa,
BbIICJICHUE Ta3a, 00pa3oBaHHE BOJbI), OMNBITOB, WUIOCTPUPYIOMIMX MPUMEPbI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUM (FOpEeHHe, peaklud pa3IokKeHUs,
COCJMHEHUsI), PACINO3HABAHUE  HEOPTraHWYECKHX  BEIIECTB C  IMOMOIUIBIO
Kau€CTBEHHBIX PEAKIM Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 33]1a4.

HeMeTauibl 4 MX cOeIHHEHUS

OOmiast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOWMCTBA MPOCTHIX
BEILIECTB — raJJOreHOB. XMMHUUYECKUE CBOMCTBA Ha pUMeEpe Xaopa (B3auMoICHCTBUE
C MeTajulaMH, HEeMeTaslaMu, uienodyamu). XijaopoBoaopon. ComnsHas KHUCTOTA,
XMMHUYECKUE CBOWCTBA, IMOJy4Y€HUE, MpuMeHeHue. [JlelicTBue xjopa H
XJIOpPOBOAOPO/Ia HA OPTaHU3M YelnoBeKa. BaxkHelue XJI0pUIbl U UX HAXO0XKJICHUE B
IpUpOJIE.

O6mas xapakrepuctuka 3nemMeHTOB VIA-rpymnmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CcTeneHW okucieHus. CrtpoeHue U (U3MUECKHE CBOWCTBA
MPOCTHIX BEHIECTB — KUCIOPOJA U Cepbl. AJIOTPOIHbIE MOAUPUKALIMU KUCIOPOIa
U cepbl. XUMHYeCcKue cBoiicTBa cepbl. CepoBOAOPO], CTpOCHUE, (PU3NYECKUE U
XUMUYECKHe cBoWcTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kucioTa, pu3nueckue U XuMHUUYECKUE CBOMCTBA (0OIIME KaK MpeACTaBUTEN S
KJlacca KHUCIOT W cheru@uueckue). XHUMHUYECKHE pPEaKIuH, JIekKallue B OCHOBE
NPOMBIIIJIEHHOTO Croco0a MOJy4YeHHUs] CEepHOUM KHUCHIOThL. [Ipumenenue cepHOM
Kuca0Thl. ConM CepHOM KHCIOThI, KaueCTBEHHas peakius Ha CyJb(ar-HuoH.
HaxoxneHue ceppl M €€ COCIMHEHUHM B TPHUPOJIE. XHUMHUYECKOE 3arpsi3HEHUE
OKpyKarouiel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIU, 3arpsi3HEHUE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHUS.



O6mas xapakrepuctuka 3jaeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTEIEHU OKHUCIICHUs. A30T, paclpOCTpaHCHHE B MPUPOJIE,
dbuznueckre U XuMu4deckue cBoricTBa. KpyroBopor azoTa B npupoje. AMMHAK, €ro
dbu3nueckre U XMMUYECKHUE CBOICTBA, MOJiyuyeHue u npuMeHenue. Coi aMMOHHS,
ux (pu3uvecKkue U XMMHUUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
WOHBI aMMOHUs. A30THas KHCJIOTa, €€ MOJydeHue, (PU3UYECKHe U XUMHYCCKHE
cBOMcTBa (00OIIME Kak TMPENCTaBUTENS Kiacca KHUCIOT U crnenuduueckue).
Hcnonb3oBaHue HUTPATOB M COJICH aMMOHUS B KAU€CTBE MUHEPAIHHBIX Y00pECHHUIA.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl COSUHEHUSIMU a30Ta (KUCTOTHBIS
O, 3arps3HEHHe BO3AyXa, MOYBBI U BOAOEMOB). Docdop, amIOTpOIHBIE
moaudukamu docdopa, puzndyeckue U xumuyeckue cpoiictBa. Okcun gocdopa
(V) u dochopHas kucrnora, GuU3NIECKHE W XUMHUYECKHE CBOWCTBA, TOJydYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KaUeCTBE MHUHEPAIbHBIX yA00PEHHIA.

OOmas xapakrtepuctuka 31eMeHTOB IV A-rpynmbl. OcoOE€HHOCTH CTpOEHUS
aTOMOB, XapaKTEepPHbIC CTETIEHN OKHUCIICHUS. YTIIEPO/, ATNIOTPOITHBIC MOAU(PUKAIINH,
pacnpocTpaHeHue B MPHUPOJE, PU3NIECKHEe M XUMHUYECKHE CBOMCTBA. AICOpOIHS.
Kpyrosopor yramepoma B mpupome. Okcuasl yriaepona, ux (Qusuueckue W
XUMUYECKUE CBOWMCTBA, JICWCTBHE Ha JKUBbIE OpPraHU3MBI, T[OJy4YEHUE W
NpUMCHEHHUE. DKOJIOTHYECKUE MPOOJIEMBbI, CBSI3aHHbIC ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00aJIBHOTO TMOTEIUICHUS KIHUMaTa, MApHUKOBBIA 3(dekt. YronbHas
KACIOTAa U €€ COoNU, MX (PU3MUYECKue M XHUMHUYECKHUE CBOMCTBA, MOJY4YEHUE U
npuMmeHeHne. KauecTBeHHas peakiusi Ha KapOoHar-woHBL Mcmons3oBaHue
KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM XO035HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUIEH, alleTUICH, 3TaHOJ, IIIUIEPUH, YKCYCHas KUCIIOTA).
[IpupoiHbIE HMCTOYHMKH YIJIEBOJOPOJOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (O€H3WH), UX POJb B OBITY M MNPOMBIILICHHOCTH.
[TonsaTre 0 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, OenKax, yriieBoJax — M UX
poNM B OKWU3HM 4YelOoBeKa. MarepuanbHOE€ E€IWHCTBO  OpPraHWUYECKHX U
HEOPTraHMYECKUX COECIMHEHUH.

Kpemuuii, ero ¢usmueckue U XHUMHUYECKHUE CBOICTBA, TMOJYy4YEHUE U
npuMmenenune. CoequHeHns KpeMHus B npupoje. O0mue npeacraBienus o0 OKCHe
kpemuus (V) u kpemuueBoit kucinore. CUIMKAThI, UX HUCIOJb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BaxkHeilne cTpouTenbHble MaTepualibl: KepaMuKa, CTEKIIO,
IEMEHT, OeToH, kene300eroH. [IpoOiembl 0e30MacHOTO  KCMOJIb30BaAHUS
CTPOUTENHHBIX MAaTEPHUATIOB B MMOBCEAHEBHON KHU3HH.

Xumuueckuu 3kcnepumenm:

u3y4yeHue 00pa3l0B HEOPTraHMYECKHX BEIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
NPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIOJEHUE TMPU3HAKOB



UX TPOTEKaHUs, OTBITHI, OTpaxkaronue QGU3NYECKUe W XUMHUYECKHE CBOWMCTBA
TAJIOTEHOB M HUX COCAMHEHHN (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIOB),
03HaKOMJICHHE C 00pa3liaMu XJIOPUI0B (TAIOTEHHUIOB), O3HAKOMJIEHHE C 00pa3liaMu
ceppl U €€ COeINMHEHUSIMU (BO3MOKHO HCIIOJIB30BAaHUE BUIEOMATEPUATIOB),
HaOJIIoieHNe Tpoliecca 00YTIIMBaHUs caxapa MoJj ACHCTBUEM KOHILIEHTPUPOBAHHO M
CEepPHOM KHUCIIOTHI, U3YUYECHUE XUMUYECKUX CBOMCTB pa30aBIICHHON CEpHON KUCIOTHI,
NpOBEAECHUE KauyeCTBEHHON peakiUH Ha CyJib(aT-uOH U HAOIIOJEHUE MPU3HAKa €€
NpOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMH CBOWCTBaMH a3oTa, ¢dochopa U ux
COEIMHEHUN (BO3MOXHO UCMOJIb30BaHUE BUIEOMATEPUAIOB), 00pa3iaMu a30THBIX
u pocdopHbIX ynoOpeHuil, moayyeHue, coOupanue, pacrno3HaBaHUE U HM3YUECHUE
CBOWMCTB aMMMakKa, IPOBEACHUE KAUYECTBEHHBIX pEAaKUUMl Ha HWOH aMMOHHA U
dochar-uoH W UIydeHHUE TPUIHAKOB HUX MPOTEKAHUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeEAbI0 (BO3MOYKHO HCIOJIL30BAaHUE
BUJICOMATEPUAIOB), H3YUYEHHE MOJeNeld KPUCTAIIMYECKUX PEmETOK anmMasa,
rpadura, dyiepeHa, 03HAKOMJIEHHE C MPOIECCOM aacopOIMKU pacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM NPOTUBOra3a, IOJIyYECHUE,
coOupaHue, pacro3HaBaHUE W M3YyUYEHHE CBOMCTB YTJIEKHUCIOIO Ta3a, NMPOBEACHHE
KauyeCTBEHHBIX peaklui Ha KapOOHAT W CUJIMKAT-UOHBI U U3YUCHHE MPU3HAKOB HMX
MPOTEKAHMs, O3HAKOMJIEHWE C TMPOAYKIMEH CWIMKATHOW MPOMBIIIJIEHHOCTH,
pELIEHHE SKCIEPUMEHTANBHBIX 3aJad N0 TeMe «BaHeWlne HeMEeTaujabl U X
COCIUHEHUS.

MeTanibl 4 UX COeTUHEHUS

OOuras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUHU
UX TnonoxeHus B llepuomnueckor cucTeMe XHUMHUYECKUX diemeHtoB /[l .
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTauioB. MeTaniauyeckas CBsI3b U
METANINYECKAsE ~ KPHUCTALUIMYECKAss  pPemeéTka.  ONEKTPOXMMUYECKHH Pl
HanpspkeHU meTtamioB. Ou3nueckre U XMMUYECKHUe CBOWCTBAa mMeTaiuioB. O0miue
CrocoObl ToJTydeHuss MeTayuioB. [loHATHE O KOpPpPO3UM METaIOB, OCHOBHBIC
CHOCOOBI 3aTUTHI UX OT Koppo3uu. CiuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[Ilenoynble MeTaibl: NOJ0XKEeHUE B [lepuonnueckon cucreme XMMHUYECKUX
snemeHToB J[. M. MengeneeBa, CTpO€HHE WX aTOMOB, HaXOXKICHHUE B MPHUPOJE.
du3znyeckue M XUMHUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus M Kanus). OKcuabl U
TUAPOKCUABI HaTpusi W Kanus. I[IpuMeHeHWe IIEeNOYHBIX METaIJIOB M UX
COCIUHECHUM.

[[lerouHO3EMENBHBIE METAJUIBI MAarHUM W KAJIbLUMH: MOJIOKEHHE B
[Tepnonnueckoli cucreme XxuMmuieckux sneMmeHToB Jl. 1. MenneneeBa, CTpoeHHE UX
aTOMOB, HaXOXJIeHHE B npupojae. Pusnueckne M XUMHUYECKHAE CBOMCTBA MAarHus U



Kanblus. Baxxueiiine coeguHeHus: Kanbius (OKCUJl, TUAPOKCU, conun). KECTKOCTH
BO/JIbI U CIIOCOOBI €€ YCTPAHEHHUSI.

AuroMuHMI: n0J10keHUe B [lepruoauyeckoil cucreMe XMMHUYECKUX JIEMEHTOB
J. 1. MenneneeBa, crpoeHue aroma, HaxoxxiaeHue B npupone. dusznueckue u
XUMUYECKHUE CBOWCTBA altOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THAPOKCHIA
ATIOMUHUSL.

Keneso: monoxenue B [leproanueckoil cucreMe XMMHYECKUX 3J€MEHTOB Jl.
N. MenneneeBa, CTpOEHHME aTOMa, HAXOXKJEHHE B mpupoae. Pusznueckue u
XHMHUYECKHE CBOMCTBA kene3a. OKCHIbI, THAPOKCHIBI U comu xene3a (1) u xxenesa
(I, ux coctaB, cBO¥CTBa U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOOpasllaMi METAJIOB M CIUIaBOB, WX (PUINIECKUMH
CBOMCTBAMHM, U3YUYEHHME  pE3yJIbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCMOJIb30BaHUE BUJACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJa
KanblUs W HATpus C BOJOM (BO3MOXKHO WCIOJIb30BaHUE BUIECOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPO/Ie
(BOBMOXKHO  HCIIOJIb30BaHHE  BHJACOMATEpPHATIOB), TMPHU3HAKOB  MPOTEKAHUS
KAa4eCTBEHHBIX PEAKIIMN HA MOHBI: MarHus, Kajabllus, ATFOMUHMS, IMHKa, sxkerne3a (11)
u xeneza (lIl), menu (Il), HaOGmrogeHUE W omMcaHWE MPOIECCOB OKPAITUBAHUSI
IUIAMEHU MOHAaMHM HaTpusl, Kajuusg U KalublMs (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUANIOB), UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHIA aTIOMUHUS U
THAPOKCUA IIMHKA, PEIICHHE SKCIEePUMEHTAIBHBIX 3ajay 1o Teme «Baxueimiue
METAJJIBl U UX COCTMHECHHUS.

XuMHS U OKPYKAINAA cpeaa

BemectBa u Marepualibl B MOBCEJHEBHOM JKM3HM YelloBeKa. be3omacHoe
HCIIOJIb30BAHUE BEILIECTB U XUMHUYECKUX peakuuid B ObiTy. IlepBas momorns mpu
XMMHYECKUX OKOTax W OTPABIICHUSIX.

XUMHYECKOE 3arpsA3HEHUE OKpYyXarllel cpeabl (mpeaeiabHas AOMyCcTUMas
KOHIIEHTpaius BeuiecTs, nanee — [1/1K). Ponp xumMuu B pemieHun 3K0JI0THYECKUX
npoOJieM.

Xumuueckuui Ixkcnepumenm:

U3yueHHe O0Opas3loB MaTepualioB (CTEKIO, CIUIaBbl METAJIOB, MOJUMEPHbIC
MaTepuabl).

Mesrcnpeomemmnule ceéasu

Peanuzanusa MexnpeaMeTHBIX CBSA3€H NpU H3yYEHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MOHSATHM, TaK U TOHSITHUH, SBISIONIUXCS CUCTEMHBIMU JIJISI OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.



OOuIue ecTecTBEHHO-HAy4YHbIC TOHATHS: HAay4YHBIA (PakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiacCU(pUKalus, TMEPUOJNIYHOCTh, HAOIIOICHHUE,
OKCIIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHUE, MOJIENb, SIBJICHUE, TApHUKOBBIN
aeKT, TEXHOTOTHSI, MAaTEPHUAIIBI.

®dusuka: Marepusi, aToM, JIEKTPOH, TIPOTOH, HEUTPOH, UOH, HYKJIW], U30TOIIHI,
PaAMOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUYECKUIT 3apsi, MPOBOJTHUKH,
NOJYIIPOBOIHUKH,  JHIJEKTPHUKH, (OTODIIEMEHT, BEIIeCTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATIIINYECKAs
peméTka, CryiaBbl, (PU3UYECKUE BEITUYHMHBI, CIUHUIIBI HU3MEPEHHs, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJIHIIE.

buonorusa: ¢orocunTes, apIxanue, Ouocdepa, IKOCHUCTEMA, MUHEPAIbHbIE
yI00pEeHHSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIHLHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC
HCKOTIAaeMbl€, TOIIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSA MPOTPAMMbl OCHOBHOTIO  OOIIEro
00pa3oBaHusl JOCTUTAIOTCS B XOJ€ OOYuUeHHs XUMUU B E€AUHCTBE Y4eOHOU U
BOCIIUTATENILHON JIESITENLHOCTH B COOTBETCTBUM C TPAJULUOHHBIMUA POCCUMCKUMHU
COLUMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHM, NPUHATHIMHA B
oOllecTBe MpaBWJIaMM M HOPMamHu IMOBEJIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATU3AIMU O0yYarOIINXCS.

JIudHOCTHBIE ~ pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCS CHCTEMOM  MMO3UTUBHBIX LIEHHOCTHBIX OpPHUEHTALUA U
pAaCIIUPEHUE OIbITA IEATENBHOCTH Ha €€ OCHOBE, B TOM YMCIIE B YACTHU:

1) mMaTpUOTHYECKOTO BOCIUTAHMS:

LIEHHOCTHOTO OTHOILIECHMSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHUUECKOMY
U HAYyYHOMY HACJIEAWI0, NMOHUMAHUS 3HAYECHUS XUMUYECKON HAyKH B KU3HU
COBPEMEHHOTO OOIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpPHOW HH(pOpMauei o
NEPENOBBIX JOCTWKEHHUSIX M OTKPBITUAX MHUPOBOW M OTEUYECTBEHHOM XHUMMUH,
3aMHTEPECOBAHHOCTH B HaYUYHBIX 3HAaHUAX 00 yCTpONCTBE MHpa U 00IECTBa;

2) rpaskKIaHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS] O COUMAIbHBIX HOPMaxX M MpaBWIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HO, yueOHOUCCIE0BATENBCKOM, TBOPUYECKON U IPYTUX BUAAX ACITEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JESITEIbHOCTH MPH BBIIOJTHEHUH
y4eOHbIX, IMO3HABATENbHBIX 3a7a4, BBIIOJHEHUH XHMHUYECKHX HKCIEPUMEHTOB,
CO3/IaHUM YUEOHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHUIO ¥ B3aUMOTIOMOIIU
B MpOLECcCce ITOM yueOHOU eITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHHE
Y MOCTYNKM CBOMX TOBAPHILEW C MO3UIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TMO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHWYECKOW PEAKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH W COCTABIISIOLINE
OCHOBY JIJIsl TOHUMAaHUs CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, NMpPEACTaBlIeHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUSA NPUPOJIBI, B3aUMOCBA3SIX YEIOBEKA C
MIPUPOTHOM CPEIOA, O pOJIM XUMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEIbHBIE MOTHBBI, HAIPABJIEHHBIE HA IMOJYYECHHE HOBBIX 3HAHUM IO
XUMUH, HEOOXOJMMBIC IJIsI OOBSCHEHUS HAOJIOJAeMbIX TPOIIECCOB U SIBICHUM,
M03HABaTEIbHON, MH(DOPMAIIMOHHOW U YHUTATEICKOW KyJIbTYphl, B TOM YHUCIEC
HaBBIKOB CAMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYpOr, MJOCTYNHBIMU TEXHUYECKUMHU CpeICTBaMU HHGOPMAIMOHHBIX
TEXHOJIOTHU;

UHTEpEC K OOYyYEHUI0 M TIO3HAHWIO, JIFOOO3HATEIBLHOCTh, TOTOBHOCTh U
COCOOHOCTh K  camM0o00pa30BaHWIO, TMPOEKTHOW U HCCIEN0BaTEIbCKOMU
NEesSTeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBiIEHHOCTH M yPOBHSI OOYy4Y€HHUS B
JlaabHEHUIIIEM;

4) popMupoBaHHUs KYJbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 »KWU3HU, OCO3HAHUE TMOCIEIACTBUNA U
HENPUSITHE BPEIHBIX MPUBBIYEK (YHNOTPEOIEHUS alKOroJisi, HAPKOTUKOB, KypEeHHs ),
HEOOXOUMOCTU COOJIIOACHUST TMpaBUia O€30MacHOCTM Mpu  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOTO BOCTIMTAHUS:

MHTEpPEC K MPAKTUIECKOMY HM3YUYEHHIO Tpodeccuil u Tpyaa pa3iudHoro poja,
YBaKEHHUE K TPY/y U pe3yJibTaTaM TPYIOBOM IeITeIbHOCTH, B TOM YHCII€ HA OCHOBE
NPUMEHEHUS  NPEIMETHBIX  3HAaHWK 10  XWMHHM, OCO3HAHHBIA  BBHIOOD
WHIUBUYIbHOW TPAECKTOPHUH TMPOJOJDKEHUS 00pa30oBaHUs C YUETOM JTUIHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCHENTHOU MPO(heCCHOHAIBHON JeATeTbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb a/IaITUPOBATHCS B MpOo(eccuoHanbHON Cpefe;

6) IKOJIOTMYECKOT0 BOCIIMTAHMSI:

HKOJIOTHUYECKHU IIeJIECO00pa3HOe OTHOIICHUE K MMPUPOJIe KaK UICTOYHUKY JKH3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAaHMs, IMOHUMAHHE IIEHHOCTU 3I0POBOTO W
O0e3omacHOro oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3UecCKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHHUE IIEHHOCTU COOJIOICHUS
npaBmi 0€30MacHOTO MOBEACHUS TIPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIHsAX,
YTPOKAIOIIHX 3TOPOBBIO U KU3HH JTFOJICH;

CIOCOOHOCTH TPUMEHSTH 3HAHMS, TOJy4yaeMble MPU U3yYCHUH XUMHH, JIJIS
perieHusl 3a7a4, CBA3aHHBIX C OKPYIKAIOIIEH MPUPOTHON CPeoH, ISl MIOBBIIICHUS
YPOBHS  JKOJOTUYECKOW  KyJIbTYpbl, OCO3HaHUS TJI00AIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM U MyTell UX peHieHUs] MOCPEACTBOM METOJ 0B XUMHH,
HKOJOTUYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOJICTBOBATHCA UM B TO3HABATEIbHOM,
KOMMYHHKATUBHOM Y COLIMAIILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe weTanpenMeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUs MUPOBO33pEHUS 00IIEHAYYHbIE TOHATHUS (3aKOH, TEOPHsl, IPUHIIUII,
rurnoTe3a, ¢akT, CHUCTeMa, TPOIECC, DOKCIEPUMEHT | JPYyroe.), KOTOphIe
UCTOJIb3YIOTCS B €CTECTBEHHO-HAYyUHBIX YUYEOHBIX NpeIMeTax U MO3BOJSIOT Ha
OCHOBE 3HAHMU W3 ITHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAYYHOW KapTUHE MUpPA, U YHUBEPCAIbHbIC yueOHbIC NeiicTBUs (ITO3HABATEIbHbIE,
KOMMYHUKaTUBHBIC, PETyJSATHUBHBIE), KOTOpblEe obOecrneunBaroT (QopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCYIICCTBICHUIO Y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTebHbIE YHUBePCAJbHbIE Y4eOHbIE AeiCTBUS

ba3oBble Joruyeckue AeicTBUS:

YMEHHUSI UCHOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUSI MPH OCBOCHUHU
3HAHUW: PACKPBIBATh CMBICT XMMHUYECKHX TMOHATUNA (BBIICISATH MX XapaKTEPHBIC
NPU3HAKY, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TMOHATHSIMU), UCIOJb30BAThH
HNOHATHUS 7151 OOBSCHEHUSI OTAENbHBIX (DAKTOB U SIBIECHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUHN ISl KIAaCCU(PUKALMU XUMHUYECKHX BEIIECTB U XUMUYECKUX DPEaKUUi,
YCTAHABJIMBATL TIPUYHNHHO-CICACTBCHHBIC CBA3U MCKIY o0BeKTaMu N3y4CHUA,
CTPOUTD JIOTUYCCKHC PACCYXKICHUA (I/IHJIYKTI/IBHI)IG, ACAYKTHBHBIC, IIO aHaJ'IOFI/II/I),
JienaTh BBIBOJIBI M 3aKIIOUCHUS,;

YyMEHUE TPUMEHATh B TIpoIlecce TMO3HAHHWS TMOHATUS (TPEIMETHBIE W
MeTaIpeMEeTHbIE), CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XMMUU MOJIETbHbBIE TPE/ICTABICHUS —
XUMUYECKUNA 3HaK (CHUMBOJI DJIEMEHTa), XHMHU4Yeckas (opMysia U ypaBHEHUE
XUMUYECKOU PEaKIMKU — MPHU PElIeHUH YueOHO-TI03HABATEIbHBIX 3a7a4, ¢ YUETOM
TUX MOJENBHBIX NPEICTAaBICHUN BBISBISTh U XapaKTEPHU30BaTh CYUIECTBEHHbBIE
NPU3HAKA M3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIni,
BBISIBJIATH O6IJ_II/IC 3dKOHOMCPHOCTH, IMPUIHUHHO-CICACTBCHHBIC CBs3HU u
NPOTUBOPEUHS B U3YUAEMbIX MTPOLECCAX U SIBICHUSX.

ba3zoBrblie uccienoBare/ibCKie AeCTBUA:

YMEHHE MCHOJIb30BaTh IOCTABJICHHBIE BONPOCHl B KAYE€CTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI 1JIs1 POPMUPOBAHUS TUIIOTE3HI O MPOBEPKE
NPaBUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre OmbITa MO TUIAHUPOBAHUIO, OPTaHM3AIMA ¢ TPOBEIACHHUIO
YYEHHUYECKUX JKCIIEPUMEHTOB, yMEHue HaOiogaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ysbTaT, GopMyInpoBaTh 000OLIEHUS U
BBIBOJIBI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBaHMsI, COCTABISATh OTUET
0 TIpoJieIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOMpaTh, aHAJIU3UPOBATh W HHTEPIPETHPOBATH HHOOPMAIUIO
pPa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAsl ~JIMTeparypa XUMHUYECKOrO COJepKaHusl, CIpPaBOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpPUTHUECKHM OLEHUBATh NPOTUBOPEUHUBYIO H
HEJI0CTOBEPHYIO MH(OPMAILIHIO;



YMEHHE MPUMEHSTh Pa3IMUHbIE METOJBl U 3ampPOChl MPHU MOUCKE U OTOOpE
uHbOpPMAIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX I BBITOJTHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3a7a4 ONPeAeIEHHOT0 THUIA, TPHUOOPETEHUE OIbITa B
0o0JlacTU  HCMOJb30BaHUS  MH(GOPMALMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTH,
OBJIaJICHUE KyJIbTYpPOU aKTUBHOTO HCIOJIb30BaHMSI Pa3TUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITEILHO BHIOMpPATh ONTUMATBHYIO (OpPMY MpeACTaBiIeHUsS UHPOpPMAIMKU U
WUIIOCTPUPOBATh pELIAEMbIe 3aJa4d HECIO0XHBIMU CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpauKu ¥ UX KOMOUHAIUSIMU;

yMEHHE UCHOJb30BaTh U aHAIW3UpPOBaTh B IMpolecce y4eOHOH U
UCCIIeI0BATEeNIbCKON ESITEIbHOCTH MHGOPMALIMIO O BIUSHUU HPOMBIIIIEHHOCTH,
CEIbCKOI0 XO35MCTBA M TPAHCIOpPTAa HA COCTOSTHUE OKPYXKAIOLIEW IIPUPOIHOMN
CpEBblL.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOJ€ JUanora u (i) AUCKYCCUH) TIO CYILECTBY
oOcyxmaeMoil TeMbl, (QOPMYJIUPOBaTb CBOM MPEMAJIOKEHHS OTHOCUTEIBHO
BBITNIOJIHEHUS NPEJI0KEHHOW 3a7a4H;

YMEHUS  TPENCTaBIsATh  IOJYYEHHbIE  Pe3yJbTaTbl  IO3HABATENbHOM
NESATeTbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JenaTh Npe3eHTAIHI0
pE3yJIbTATOB BBIIOJHEHUS] XUMHUYECKOTO 3KClepuMeHTa (1abopaTOpHOTO OIbITA,
nabopaTopHOi pabOTHI O HCCIAEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOIO MPOEKTA);

yMEHUS Y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABAaTENIbHOM M HMCCIENOBATEIbCKOW  NIEATEIBHOCTH  TPU  PELICHUU
BO3ZHUKAIOIMX TPOOJEM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uiuit (00Cyx aeHusi, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD), KOOPIUHAIHUS
COBMECTHBIX JICHCTBMI, OIpeAeNieHue KpUTEpHEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHOW PabOThI U APYTHE).

PeryisiTuBHbIEe YHUBepcaJbHble yueOHbIe qelCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPENENsATh IeNUu NeATEeTbHOCTH, IUIaHUPOBATD,
OCYIIIECTBIISITh, KOHTPOJHUPOBATh M NMPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Haubosee 3(PeKTUBHbIE COCOOBI pelieHus] yUeOHbIX U
MO3HABATEIbHBIX 33Ja4, CaMOCTOSATENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBI  aITOPUTM JEUCTBUM TNPU BBINIOJHCHHH 3aJaHUd C Y4ETOM
MOJIYUYEHHsI HOBBIX 3HAaHUN 00 HM3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSX,
OIICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpEAJiaraéMble B YCIOBUU 3aJaHUM.

MNPEJMETHBIE PE3YJIbTATHBI

B cocraBe nmnpeaMeTHbIX pe3yJbTATOB IO OCBOCHHIO O0S3aTEIbHOTO
COJIep>KaHusl, YCTAHOBIIEHHOTO JaHHOU (enepanbHON paboueil mnporpamMmon,
BBUICIISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI



NEUCTBUH, crenuduyecKkue sl TpeaIMeTHOW oOnactu  «XuMUs», BHIBI
NEATeIbHOCTA 1O  MOJYYEHHIO HOBOTO 3HAHWsS, €ro HHTEpIpeTaluu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CHUTYAIHsIX.

K xoHiy oOyuenus B 8 kiiacce npeamMeTHbie pe3yJibTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUH:

e PacKpbIBaThb CMBICI OCHOBHBIX XMMMYECKHUX MOHSITHH: aTOM, MOJIEKYJa,
XMMHWYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJTHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHasi U
MOJIEKYJISIpHAasi Macca, KOJHMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast OISl XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUM, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKUCJICHUS, XMUMHUYECKasi PpeakIus, KiIacCuPUKaIuMsa peakiuil: peakiuu
COCAMHEHUS, PEAKIUU PAa3JOKECHUs, PEAKIUU 3aMEIICHUsl, PeaKIuu
oOMeHa, 2K30- U PHJIOTEPMUYECKHUE PEaKlUH, TEeIIoBOM 2 (eKT peakuud,
SIPO aToMa, SJIEKTPOHHBINA CI0M aToMa, aTOMHasi OpOUTalb, palyC aToMa,
XMMMYECKasl CBS3b, MOJISIPHAS U HENOJISIPHAST KOBAJICHTHAsI CBA3b, HOHHAS
CBS3b, HMOH, KAaTHOH, AaHWOH, pAacTBOP, MAaccoBas [JOJs BEIIECTBA
(TIpolIeHTHAsI KOHIIEHTpAIMsI) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYECKUX TOHSATUA U
MIPUMEHSTH TU MOHATHS MPU ONMCAHUK BEILIECTB U MX MPEBPAICHUM;

e HCMOJb30BaTh XUMHUYECKYIO CHMBOJUKY [IJi COCTaBieHUs (Qopmyn
BEIIECTB U YPABHCHUM XUMHUYECKUX PEAKLINIA;

e OMNpENEeNsATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHMSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHAPHBIX  COEIUHEHUSX,
MPUHAJJIEAKHOCTh BEUIECTB K OMPEAEIEHHOMY KJIAcCy COEIMHEHHA IO
dbopmynam, BHUJ XUMHYECKOW CBA3U (KOB&JICHTHasT U HOHHAs) B
HEOPraHUYECKUX COCIMHECHUSX;

e packpeBarh cMmbicn Ilepumogmueckoro 3axkona J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHME TEPUOJIMYECKON 3aBUCHUMOCTH CBOMCTB
XMMHMUYECKUX 3JIEMEHTOB OT MX MoJokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YU€HHs, 3aKOHAa ABOTaapo;

e OMNWCHIBATH U XapakTepuszoBaTh TabnuuHyro ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3nyarTh T[OHATUS «TJIaBHAA
noarpynna (A-rpymnma)» u «nobounas noarpymnmna (b-rpynma)», maneie u
OoJIbIIME MEPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpbIE HUMEITCA B
tabnune «llepmoamueckas cuctema xumuueckux o3mementoB J[. .
MeHaeneeBa» € YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsil siapa, 00Iee YUCIIO0 IJIEKTPOHOB U
pacrnpeiesieHle UX 10 JIEKTPOHHBIM CIIOSIM);

e KJACCU(UIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBA,
XUMUYECKHUE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIONIMX B pEaKIUuu
BEILIECTB, MO TEIJIOBOMY 3P dEKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, TOJTBEPKAas OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHIMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTM MPOTEKAaHUS XUMUYECKUX MpPEBpalleHU B
Pa3IUYHBIX YCIOBUSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOTO »JJIEeMEHTa 10 (QOopMysie COCTUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI IO yPaBHEHUTO
XUMUYECKON peaKInu;

e TPUMEHSITH OCHOBHBIE OTEPAINU MBICIUTEIHLHOMN JAEATEIHHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, 0000IleHne, CUCTEeMaTU3aluio, Kiaccuukaiuio,
BBISIBIICHUE TPUYUHHO-CIICJCTBEHHBIX CBSI3ed — JJISi M3YyYCHHs] CBOMCTB
BEIIECTB W XUMHUYECKUX PEAKIMA, ECTECTBEHHO-HAYYHBIC METOIbI
MO3HAaHUS — HAOJIOAEHUE, W3MEpPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peasbHBINA 1 MBICTICHHBIN);

e CIIEIOBATH MPaBUJIaM TOJIb30BAHHUS XUMHUYECKOU TIOCY 10 1 JTabOpaTOpHBIM
000pyJ0BaHHEM, a TaKXkKe TNpaBuiaM oOOpallleHus C BelIeCTBaMU B
COOTBETCTBUM C HHCTPYKUUSIMH TIO BBINOJHEHUIO J1aDOPaTOPHBIX
XUMUYECKUX OTBITOB I10 MOJYUYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa M KHUCIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHO M
MacCOBOM MOJIe pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W MPOBOJHTH
XUMUYECKHUE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCTIOT C TIOMOIIIbI0 MHANKATOPOB (JIakMyc, ¢heHonpTarent, METUIOPaHK
U Apyrue).

K xoHiy o0yueHus B 9 kijacce mpeaMeTHbIe pe3yJibTaThl HA 6a30BOM YpPOBHE

JIOJKHBI OTpaXKaTh CHOPMHUPOBAHHOCTH Y 00YUaAIONTUXCS YMEHUM:

e PacKphIBaTh CMBICII OCHOBHBIX XHUMUYECKHX TMOHSTHIA: XHUMHYECKHI
AJIEMEHT, aTOM, MOJIEKyjl1a, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, BaJEHTHOCTh, JJIEKTPOOTPHUIATENBHOCTh, CTENEHD
OKHUCIICHUS, XUMHUUYECKasi PeaKius, XUMUIeCcKasl CBSI3b, TEIIOBON d(dexT
peaKiuu,  MOJIb, MOJSAPHBIA  00BEM,  PacTBOp,  DIEKTPOJIHTEHI,
HERJIEKTPOJIUTBI, AJEKTPOJIUTHUECKAsT JTUCCOLUAIMS, PEaKIUH HOHHOTO
oOMeHa, Karaau3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEeoOpaTuMble peaKIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJNIOTPOMHS,
amM(}OTEepHOCT, XUMUYECKast CBSI3b (koBayeHTHas, WOHHAsI,
METaJIMYECKas ), KpUCTAINIMYECKasi penIéTKa, Koppo3usi METaJI0B, CILUIaBHI,
CKOPOCTh XMMHUYECKOW pEaKIMH, MPEACIbHO JOMyCTUMAasi KOHUEHTPAIUs
I1/IK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATUH U
MPUMEHSTH 3TU TMOHSITHUS MPU OMMCAHUK BEUIECTB M MX MPEBPAIlICHUI;
UCIOJIb30BaTh XWMHUYECKYIH) CHUMBOJIUKY JUISI COCTaBlieHUsT Gopmyl
BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKLINN;

OTIPENIENATh BaJIEHTHOCTh U CTENEHb OKUCIECHUS XUMHUYECKUX HJIEMEHTOB B
COCIMHCHUSAX  PA3IMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEHIECTB K
OonpeAeIEHHOMY KJIacCy COEAMHEHWH 1o (opmyiaM, BUJ XUMHUYECKOM
CBA3U (KOB&JICHTHAs, WOHHAs, METANIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsiJl MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COEIUHEHUH, TUI KPUCTANIMYECKOU
PEHIETKN KOHKPETHOTO BEIlIECTBA;

packpeiBate cmbicn Ilepuonnueckoro 3akonHa J[. W. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHUE: OIUChIBAaTh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuoguueckoil CUCTEMbI XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «I[WIaBHAas mnoArpymmna (A-rpymmna)» U «1noOouyHas
noarpynna (b-rpynma)», maneie W OOJIbIIKME TEPUOIbLI, COOTHOCHUTH
0003HaUEHHSI, KOTOPHIE UMEIOTCS B IEPUOIUYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTEePUCTHUKAMU CTPOCHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sapa, oOOLIee YHUCIO OJJIEKTPOHOB M paclpeleleHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M WX COEIMHEHUIl B Mpelesax MajblX NEpHOJ0B U
TJIaBHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS X aTOMOB;

KJ1accu(UIMPOBaTh XUMUYECKUE DJIEMEHTBHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHE peakuuu (MO YUCIAy M COCTaBy Y4YacTBYIOIIUMX B peaKIUuu
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTENEeHEeW OKHUCIICHUS
XUMHUYECKUX DJIIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIUME M CHEIMPUIECKHE XUMHUYECKHUE
CBOMCTBA TPOCTBIX M CIOXHBIX BEIIECTB, TMOJTBEPKIasi OIUCAHUE
npuMepaMu MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIIi;

COCTABJISITh YPABHEHUSI AJEKTPOJIUTHYECKON  JHUCCOIMAIMM  KHCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMU HOHHOTO



oOMeHa, ypaBHEHUs pEaKIui, MOATBEPKAAIONINX CYIIECTBOBAaHUE
TEHETUYECCKON CBSI3M MEXKIy BEIIECTBAMHU PA3TUUHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHca 3THUX PeaKuii;
NPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOXXHOCTH TNPOTEKaHHWS XUMHUYECKUX NPEBPAIIECHUM B pa3IHUHBIX
YCIIOBHUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XHMHUYECKOTO »JJeMeHTa Mo (OpMyJie COEIUHCHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHAYECKON PEAKIINH;

COOJTIO/IaTh TIPaBHJIA MOJTH30BAHMUS XUMUUECKOH TIOCy 10 1 Tab0paTopHBIM
o0opyIoBaHHEM, a TakXkKe TpaBWwia OOpameHus C BEIIeCTBAMH B
COOTBETCTBUM C UHCTPYKIMAMH IO BBIIOJHEHUIO J1a00OPaTOPHBIX
XUMHYECKUX OTIBITOB IO MOJYYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka u yriaeKucioro rasa);

NPOBOJUTH PEAKLUH, TTOATBEPHKAAIONINE KAUECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABaTh OIBITHBIM IMyTEM XJIOPUA-, OpOMUI-, HOAMI-,
kapOonar-, ¢docdar-, cunmkar-, cyibdaT-, THIPOKCHUA-HOHBL, KaTHOHBI
aMMOHHUS U HOHBI H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHMUECKUX BEIECTB;

NPUMEHATH OCHOBHBIC OTICPAIA MBICIUTEILHOM JEATETHHOCTH — aHAIH3 U
CHHTE3, CpaBHEHHE, 0000IeHEe, CUCTEMAaTHU3aINI0, BBIIBICHNE IPUYUHHO -
CIIEZICTBEHHBIX CBSI3€H — NI M3Y4YEHHs CBOICTB BEIIECTB M XUMHUUYECKUX
peaKiuii, ecTECTBEHHO-HAyYHblE METOJbl TO3HaHUs — HaOI0JeHNUE,
U3MEpEHUe, MOJICINPOBAHUE, SKCIIEPUMEHT (peasIbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KJIACC

Koan4decTBo 4acoB

Ne HaumenoBaHue pa3ienoB u DJIeKTPOHHBIE (U (PPOBbIE)
KonTtpoJsbHbie IIpakTHuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThbI padoThbI
Paznean 1. [lepBonayaibHble XUMHYECKHE OHSTHS
Xumusi — BaXKHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 1 bu6moreka [IOK
' IIPAKTUYECKON NEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemrectBa u xuMnueckue 15 1 bu6mmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. Baxkneiimme npeacTaBuTe I HEOPraHN4eCKHX BellecTB
51 Bosnyx. Kucnopon. [lonstue 5 1 bubnuorexa [IOK
' 00 okcHuaax https://m.edsoo.ru/7f41837¢
59 Bognopoa.Ilonsitue o 8 bubnuoreka [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. Pacteopsl. Ilonstue 5 1 1 bubmuoreka [IOK
' 00 OCHOBaHHSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI
bubmnoreka [IOK
2.4 HEOPTaHMIECKUX 11 1 1
. https://m.edsoo.ru/7f41837c
COCIMHEHUM

Uroro no pazneny 30
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Paznen 3. [lepuoanyecknii 3akon u [lepuoanyeckas cucrema xumnieckux 3jemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckas cBsizb. OKHCJIMTEJIbHO-BOCCTAHOBHUTEIbLHbIE Pe€akIumn

[lepuonnueckuit 3aK0OH U
[Iepuonnueckas cucrema

bubmnoreka [IOK

3.1 XHMHUECKHX 5JIEMEHTOB 1. 8 https://m.edsoo.ru/7f41837c
N. Menpeneesa. CtpoeHue
aroma
XuMHU4ecKas CBSI3b.

39 OkHCIUTENBHO- 10 bu6morexa [JOK
BOCCTAaHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢c
peakuuu

bubmnoreka [IOK
Hroro no pasaeity 18 https://m.edsoo.ru/7f41837c
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9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbBIE
HaunmeHoBaHue pa3/iesioB U TeM uuppoBbIe
Ne i/m P Kourpoabusie | IlpakTnyeckue (wnpp )
NMporpaMmmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. BemiecTBO U XMMHYECKHE PEAKIIUU
[ToBTOpeHue u yriyOneHue 3HaHUU bubnuoreka [IOK
1.1 5 1
OCHOBHBIX Pa3/eyioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnunorexa LIOK
1.2 . 4
peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLINALUS. 8 1 1 bubmuoreka [IOK
' XUMHUYECKHUE PEAKIIUK B paCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTa/ibl M UX coeMHEHHS
51 OOmiast xapakTepUCTUKa XUMUYECKHX 4 1 bubmuoteka LIOK
' aneMmeHToB VIIA-Tpynmbl. ["anoreHs https://m.edsoo.ru/7f41a636
OO1mras xapakTeprucTUKa XUMHYECKUX
2.2 anemeHnToB VIA-Tpynmel Cepa u eé 6 bubmorexa [JOK
' TPYHIEL &-6P https://m.edso0.ru/7f41a636
COCIMHCHHSI
OO01mras xapakTeprucTUKa XUMHYECKUX
2.3 3J'ICII\L/IICHTO]1: VA-Ir) nnel. A30T, pocdop u ux 7 1 bubmorexa [JOK
' 26 ’ P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO0mas xapakTepUCTUKa XUMUYECKHIX
2.4 sanemeHnToB IVA-rpynnel. Yraepon u 8 1 2 bubmorexa LOK
' . Py ’ poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSTMHEHUS
Hroro no paszneny 25
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Pa3zgen 3. MeTauibl M UX COeAMHEHUHA

3.1 OO1me cBOiiCTBAa METAIOB 4 bubmorexa [OK
https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
.2 B 1
3 AXKHEHIE METAIIBI U UX COEIUHEHUS 9 https://m.edsoo.ru/7f41636
Utoro no paznemny 23
Paznen 4. Xumus u okpy:kawuias cpeaa
bub6mmoreka [TOK
4.1 BemectBa 1 MaTepuansl B )KM3HHU YEITOBEKA 3
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
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