HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABICHA HAa OCHOBE
TpeOOoBaHUIl K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHONM IMPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanusi, mnpeactaBieHHbIXx B DPI'OC OO0, a Ttakxke Ha ocHOBe (enepanbHO paboueit
IpOTpaMMbl BOCIIUTAaHHUS M C y4ETOM KOHIICTIIUHM MPENOJaBaHMs y4eOHOro mpeaMera «XuUMUs» B
oOpa3oBarenbHbIX opranu3anusx Poccutickoir @enepanu.

[TporpaMma 1o XxumMuM Aa€T MpeAcTaBICHUE O 1eJAX, o0Iel cTpaTeruu 00y4eHus, BOCIIUTAHUS
U pa3BUTUS OOYYalOIIMXCS CpeACTBaMU Y4eOHOro mpeaMeTa, YCTaHaBIMBAeT O00s3aTelbHOE
IIPEIMETHOE COZIEp KaHUE, IIPEyCMAaTPUBAET PACIIPEAEICHUE €T0 10 KlaccaM U CTPYKTYPUPOBAHUE 110
pa3zenaM M TeMaM I[pPOrpaMMbl IO XHUMHUH, OIpPEAEHseT KOJIMYECTBEHHBIE U KaueCTBEHHBIE
XapaKTePUCTUKU COJIEP’KaHUs, PEKOMEHIYEMYIO IOCIIEOBATEIbHOCTh W3YYCHHUS] XUMHUU C YYETOM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€d, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
0cobeHHOCTEeH 00yJaroImuXxcsi, ONpeesieT BO3MOXKHOCTH MpeaMeTa JUlsl peann3anuud TpeOoBaHUN K
pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOW IMPOrpaMMbl Ha YPOBHE OCHOBHOTIO OOILIEro
o0Opa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaraM OOy4YeHHUS XUMHUHM Ha ypOBHE LeNel H3yueHUus
mpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOU JEATEIBHOCTH O0YYaIOLIErocs M0 OCBOCHUIO
y4eOHOTro COIepKAHMUS.

3HaHME XHUMUHU CIYKUT OCHOBOM JUIsl (POPMUPOBAHMS MHPOBO33pEHHUS OOYy4arollerocs, €ro
MPEJICTABICHU O MaTepUAIbHOM €IMHCTBE MHpa, BAXHYIO POJb HIparoT (opMHUpyeMble XUMHEU
MPEJICTABICHHUS] O B3aUMOIIPEBPAILICHUSAX SHEPTUU M 00 SBOJIOIMH BEUIECTB B MPHUPOAE, O MYyTSIX
peteHus r100aNbHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPreTUIECKOM,
MUIIEBON U 3KOJIOTUYECKON O€301MacCHOCTH, TPOOIJIEM 3IpaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alii BO3MOXKHOCTEH Ui camopa3BUTUA U (DOpPMHUpPOBAHHS KYJIbTYPHI
JUYHOCTH, €€ 00mIel U (yHKITMOHATBHOU TPAMOTHOCTH;

BHOCUT BKJIaJ B (POpMUpOBaHHE MBINUICHUS W TBOPUYECKUX CHOCOOHOCTEH oOydarommxcs,
HABBIKOB HUX CaMOCTOSITEIbHON Y4eOHOM JesTeNbHOCTH, SKCIEPUMEHTAIbHBIX U HUCCIEI0BATEIbCKUX
YMEHH, He0OOXOIUMBIX KaK B MOBCEAHEBHOMN KH3HU, TaK U B TPO(HECCHOHATTLHOU e TENbHOCTH;

3HAKOMHT CO Clenr(UKONH HaydHOTO MBIIIJICHHS, 3aKJIabIBa€T OCHOBBI 1IEJIOCTHOTO B3TJIsAa Ha
€MHCTBO TPUPOJBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAlloM B (POPMHpPOBAHUM €CTECTBEHHO-
HAy4YHOU rPaMOTHOCTH O0y4aroLUXCs;

CrocoOCTBYeT (GOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
IpUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOIMUYECKOE 00pa3oBaHue 00yUYaromIUXCsl.

JlanHble HampaBiieHUss B OOY4YeHMM XUMHUHM OOECHeunBaloTCS Ccreuu(ukond coaeprkaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS MENarorudyeckd aJarnTHPOBAaHHBIM OTpakKeHUuEeM 0a30BOi
HayKU XMMUU Ha ONpPeeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOIO OOIEro oOpa3oBaHMs OpPUEHTHPOBAH Ha OCBOEHHE
00y4JaroIMMHUCS. CUCTEMBl IEPBOHAYAIBHBIX TOHATHUI XWMHH, OCHOB HEOpPraHMYECKON XHMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CrpyKTypa cozepkaHus IPorpaMMbl IO XUMUHU c(hOpMHUpOBaHa Ha OCHOBE CUCTEMHOTO MOIX0/a
K e€ usydeHnro. ConepikaHHe CKIIAbIBA€TCA M3 CHCTEMbl NOHATHH O XUMUYECKOM DJIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATHI 0 XUMHUECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 MPHUHIMITY IOCIEI0BAaTeIbHOTO Pa3BUTHs 3HAHMNA HA OCHOBE TEOPETUUYECKHX MpPEICTaBICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHSI O CTPOCHHH aToMa U XUMUYECKOHN CBSI3H;



— IpEeJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIIH BELIECTB B pACTBOPAX.

Teopernueckre 3HAHMS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS TOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJIHSS
GbyHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHHS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOTrPAMMEI TI0 XMMHH CIIOCOOCTBYET (HOPMHUPOBAHHIO TPEICTABICHUS O XUMUIECKON
COCTaBJIAIOLIEH HAYYHOM KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOM MPUPObI, HEHHOCTHOIO OTHOLLIECHHUS
K HaAyYHOMY 3HAHHMIO U METOJaM NO3HaHUs B Hayke. V3ydyeHne XMMUM NPOUCXOJUT C IPHUBJICUEHUEM
3HaHWH U3 paHee U3YYCHHBIX YUeOHBIX nMpeaMeToB: «Okpysxaronuii Mup», «bruonorus. 5—7 Kiaccel» 1
«®Dusuka. 7 Kiacey.

[lpy M3y4yeHMH XWMUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTU YelIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJIbTYpbI. 3ajjada y4eOHOro MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBbI
XUMHUYECKHX 3HAHUM — BaXKHEUIIMX (HAKTOB, MOHITHH, 3aKOHOB U TEOPETHUYECKHX ITOJOXKCHHH,
JOCTYITHBIX 000OIIEHUI MHPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HAyKH, B MPHOOIICHUN K HAYYHBIM
METOJIaM TMO3HAHUS MPH U3YUYEHUU BEIECTB U XUMHUYECKHX peakiui, B (OPMUPOBAHUU U Pa3BUTUU
MO3HABATENIbHBIX YMEHUI U UX IPUMEHEHUH B Y4€OHO-I103HABATEIHHON U Y4eOHO-HCCIIEI0BATEIbCKOM
JeSITEIbHOCTH, OCBOCHUHU IIPABUJI OE30M1ACHOT0 OOPAIIEHHS C BELIECTBAMH B [IOBCEJHEBHOM KU3HHU.

[Ipy w3ydyeHWHW XUMHUH Ha YypPOBHE OCHOBHOTO OOImIero oOpa3oBaHUS BaKHOE 3HAYCHHC
MpPUOOpPEN TaKKe LeH, KaK:

— (opMHpoBaHHE HHTEJUIEKTYAIbHO pPAa3BUTOM IJIMYHOCTH, TOTOBOH K camMo00Opa3oBaHMUIO,
COTPYIHUYECTBY, CaMOCTOSATEIHHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOM agamTUpOBaThCsl K OBICTPO
MEHSIOIINMCS YCIIOBUSIM JKU3HU;

— HampaBJIIEHHOCTh OOYYeHHs Ha CHCTEMAaTHYecKoe NpuoOIieHne oOyJaromuxcs K
CaMOCTOSITENIbHOM TO3HABATENbHON MEATEIbHOCTH, HAYYHBIM METOJIaM IO3HaHUs, (OPMHUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— ofecriedyeHrne YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETCHHUI0 OOYYaIOMIMMHUCS — OIBITa
pPa3HOOOpPa3HON JEeATETPHOCTH, TO3HAHUA U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJITIOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— (opmupoBanue o61Ielt HYHKIIMOHATBFHON U €CTECTBEHHO-HAYUYHOI TPAaMOTHOCTH, B TOM YHCIIE
YMEHH OOBACHATH W OLIGHWBATh SIBICHUS OKPYKAIOIIErOo MHUpa, HMCIOIb3yS 3HAHUA U OIIBIT,
MOJIYYCHHBIC TIPU U3YYCHUU XUMUH, IPUMEHATh UX TIPU PEIICHUU MPOOJIEM B MOBCETHEBHOM KU3HU U
TPYAOBOM AEATEIbHOCTH;

— ¢dopmupoBanue y oOy4aroumxcs TYMAHHUCTUYECKUX OTHOIICHHUN, MOHUMAHHsS IEHHOCTH
XUMHUYECKHUX 3HAHUN TSI BRIPAOOTKU SKOJOTHYECKH 1IeTIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOM
JIEATETbHOCTH B LEJSIX COXPAHEHHUS CBOETO 30POBbS U OKPYKAIOIIEH NPUPOJTHON CPEbL;

— pa3BUTHE MOTHUBALIMU K OOYUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCHUTAHMIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Mpoduiist u
HANPaBIEHHOCTHU JAbHEHIIIET0 00YUEeHHUS.

OO0miee 4mcmo 4YacoB, OTBEACHHBIX ISl M3yUEHHUS XHMHHM Ha YpPOBHE OCHOBHOTO OOIIETro
obpasoBanmusi, coctaBnseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 gacoB
(2 yaca B HEZIEINIO).



COJEPKAHUE OBbYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Posib XuMuM B J)KM3HU 4YesIOBEKa. XUMUS B CUCTEME HayK. Tena M BelecTBa.
®usnyeckue CBOMCTBA BelIECTB. ArperatHoe cocTostHue BemlecTB. [IoHATHE 0 MeTolax NO3HaHMs B
xumud. Yncreie BemecTBa U cmecu. CriocoObl pa3/ieienus cMecei.

ATOMBI U MOJIEKYJIbI. XMMHUYECKHE 3JIEMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas ¢opmyia. BaleHTHOCTh aTOMOB XWMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOcUTEIbHAs MOJIEKYJsIpHas Macca. MaccoBas
JI0JIsI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BeniectBa. Monb. MossipHass macca. B3anmocBs3b KonM4yecTBa, Macchl M 4HCIIA
CTPYKTYPHBIX eIMHUII BetecTBa. Pacy€rel mo opmynam XUMHYECKUX COCTUHEHUH.

®u3nyecKkue U XMMUUYECKUE SIBJICHUSA. XUMUYECKasl Peakus U €€ MpU3HaKU. 3aKOH COXPaHEHUs
Macchl BeIIeCTB. XUMHUYECKHe ypaBHeHHs. Knaccudukanus XUMHUYECKUX peakiuil (coeluHEeHus,
pasoKEeHM S, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHYECKOW TIOCYJOH, MpaBWjiaMH pabOThl B Ja0OpaTopuud H MpuEMamu
oOpaitieHus ¢ 1a00paTopHBIM 000PYIOBAHUEM, U3YUCHHE U ONKCcaHue (PU3MUYECKUX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIeCTB, HaOMoAeHne (hU3nuecKux (IJIaBICHHE BOCKA, TAasHUE JIbJla, pACTUPaHUE
caxapa B CTYyIKE, KUIIEHWE W KOHJEHCAlUsl BOJbl) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOW IPOBOJIOKH, B3aWMOJICHCTBHE MeJla C KHUCIIOTOW) SIBJICHWH, HAONIOJCHHE W ONUCAHHE
MPU3HAKOB TMPOTEKAHMS XHUMHUYECKHX peakluuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOU
KHUCTIOTHI C XJIOpuAOM Oapus, pazioxeHue ruapokcuna meau () mpu HarpeBaHum, B3auMojenicTBHe
Kene3a ¢ pactBopom cosrt Menu (1), u3yuenue cnocoOoB pas3ziesieHusi CMecei: ¢ TTOMOIIBI0O MarHuTa,
¢wIbTpOBaHME, BBIMAPUBAHHUE, AUCTUILIAIMS, XpoMmarorpadus, MPOBEICHUE OYMCTKH IMOBAPEHHOM
COJIM, HaOJIIOJICHWE M OIHCAaHUE pe3yJIbTaTOB IPOBEJIEHUS OIBbITAa, WUIIOCTPUPYIOLIETO 3aKOH
COXpPaHEHMsI MaccChl, CO3aHNE MOJETIeH MOJIEKY (IIapOCTEPKHEBBIX ).

Baskneimue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopox — 37€eMEHT U NpPOCTOE BEIIECTBO.
Haxoxnenue kuciaopona B mpupone, (pU3MdYecKMe M XUMHUYECKHE CBOMCTBAa (pEaKIMH TOPEHHS).
Oxcuapl.  Ilpumenenne kucnopoaa. CrocoObl TOTY4YEHUs KHUCIOpoJa B JabopaTopuM U
npoMmblieHHOCTH. KpyroBopoT kucnoposa B mnpupoae. O30H — amioTponHas Moaudukanus
KHCIJIOPOJIA.

TeroBoil 3¢pdeKkT XUMHYECKON peakluu, TEePMOXMMHUYECKHE YpaBHEHHS, 0OK30- U
OHAOTEPMUYECKUE Peakuu. TOIIMBO: yroib U MeTaH. 3arps3HEHNUE BO3/lyXa, YCUIEHUE TAPHUKOBOTO
s dekra, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpocroe BemecTBo. Haxoxnenue Bogopoaa B npupoje, puandeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTsl u comiu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoWcrBa BoAbl. Boma kak pacrBoputens. PactBopsl. HaceliieHHble U
HEHACBIIICHHbIE pacTBOPBIL. PacTBOpHMOCTE BemiecTB B Bojae. MaccoBasi 40JIs BEIIECTBA B pacTBOpE.
Xumuueckue cBorcTBa BOJbl. OcHOBaHus. Poib pacTBOpOB B NPUPOJEC M B KU3HU 4YEIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHHE MPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccugpukamus  Heopranuueckux coenuHeHui. Okxcuasl.  Knaccuukamuss — OKCHIIOB:
coyieoOpasyrorme (OCHOBHBIC, KHCIOTHBIE, aMm(oTepHbIe) M HecosieoOpasyronme. Homenkmarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyyeHne okCcuaos.



OcHoBanus. Knaccudukamuss ocHOBaHWU: MIENOYM W HEPACTBOPHMBIC  OCHOBAHUA.
Homenknarypa ocHoBaHui. @usznueckue M XMMHYECKHME CBOMCTBAa OCHOBaHMW. IlomydeHue
OCHOBaHUM.

Kucnotel. Knaccudukauuss xucnor. Homenknarypa kucior. dusznueckue U XUMHUYECKHE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa cosneil. @usnueckue u XxuMudyeckue cBorcta cosueil. [lonyuenue coneil.

['eneTnueckast CBA3b MEXKYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeAeTICHUEe COAEpKaHMUsS KHUCIOopoJa B BO3AyXe, IOJydyeHue, cobupaHue,
pacrio3HaBaHME W H3YYEHHE CBOWMCTB KHCIOPOJa, HAONIOJCHHE B3aMMOJACHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCIOBUS BO3HMKHOBEHMSI M NpPEKpalleHHs] TOpeHMs (Moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJIOB M OMNHMCAHHME UX CBOMCTB, MOJIydeHUE, COOMpaHUE, PaclO3HABAHHE U H3y4EHUE
CBOMCTB Bojopoaa (ropeHue), B3aummojmeicTBue Boaopoma c¢ okcugom wmemu () (Bo3zmokHO
UCIIONIb30BaHUE BHUICOMATEPHUATIOB), HAOMIOEHUE OOpa3IOB BEIIECTB KOJIHMYECTBOM 1 MOIb,
UCCIIEIOBaHNE 0COOEHHOCTEH pacTBOPEHUS BEIECTB C PA3IUYHOM PACTBOPUMOCTHIO, PUTOTOBJICHUE
pacTBOPOB C OINpPEACIIEHHOW MacCOBOM [0JIe pacTBOPEHHOIO BELIECTBA, B3aMMOJICHCTBHE BOJBI C
MeTaiaMu (HaTpueM M KajiblleM) (BO3MOXHO HCIOJIb30BaHHE BUICOMATEPHUAIOB), HCCIEIOBaHUE
00pa3l0B HEOPraHMYECKHX BEILECTB pA3JIUYHbIX KJIAcCOB, HAOJIOJEHHE W3MEHEHUS OKpacKu
MHIMKATOPOB B pacTBOpax KUCJIOT U ILeio4yel, um3ydyeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEpHOM KHUCIOTBI, KHUCJIOT C METaulaMM, pPEaKUUid HEeUTpanu3aluy, MOJIyYeHue
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOTO METajlla JPYTMM M3 PacTBOpPa COJU, PELICHUE
AKCIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxkHenme KJI1acChl HEOPraHMYECKUX COCUHEHUIN.

Hepuoauveckuii 3akoH u Ilepumoamyveckass cucremMa xumu4yeckux 3iemenros JI. H.
MenpeneeBa. CrpoeHne aTomMoB. XHMHYeCKasi CcBf3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHbIEC
peakuumn

[lepBble TOMBITKH KiIAacCU(PHUKAMKA XUMUYECKHX 3JIeMEHTOB. [loHsATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (ILEJIOYHbIE M ILEJIOYHO3EMENbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCUIBI.

Ilepnoanueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux sneMeHToB Jl. M. Menneneena.
Kopotkonepuoanas u mmmHHONEpuoaHas ¢Gopmsl [leproandeckoil CHCTEMbl XUMUUYECKHUX SJIEMEHTOB
. U. Menneneesa. Ilepuoasl m rpynnel. PHU3UYECKUN CMBICH IOPSAKOBOIO HOMEPA, HOMEPOB
MepHO/ia U TPYIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX snaep. M3otombsl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00oso0uek aromMoB mepBbix 20 xuMudeckux saemMeHToB [lepuoaunyeckoit cucremsl 1. . Menpeneena.
XapakTepucTUKa XMMHYECKOTO IEMEHTa IO ero mnoyiokeHuro B llepumommueckon cucreme [l U.
Menneneesa.

3aKOHOMEPHOCTU H3MEHEHUsl paJlyca aTOMOB XMUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINIaM U MEPUOIAM.

3nauenne [lepuoandeckoro 3akoHa u lleprogudeckoil CUCTEMBbl XUMHUYECKUX DJIEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [. . MenneneeB — yd€HbIN U TpaXkJaHUH.

Xumnueckasi cBsi3b. KoBasnieHTHasi (HOJsipHAsi U HETOJSIpHAs) CBSA3b. DJIEKTPOOTPULATEILHOCTh
XUMUYECKHUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenenp okucieHHs. OKHCIMTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpormecchl OKUCIEHHS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHrue 00paslioB BELIECTB METAJIOB M HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCUAA IIMHKA C
pacTBOpaMH KHCIOT W IIEJI04YeH, MPOBEACHUE OMBITOB, WITIOCTPUPYIOMUX MPUMEPHI OKUCITUTEIIHHO-
BOCCTAHOBUTEIBHBIX PEaKIUid (TOpEHNe, PEAKIINN Pa3I0KEHUS, COSTMHEHUS ).



Meostcnpeomemnuwie ceasu

Peanu3zanus MeXNpeaMETHBIX CBSI3€H IPU U3YUYEHUU XMMUU B § KJIaCCE OCYILECTBISETCS Uepe3
UCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK M TIOHATHH, SBIISIOLIMXCS
CHUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01e ecTecTBEHHO-HAy4HbIE IMOHATUSA: HAY4HbIM (pakT, rumoresa, TeOpus, 3aKOH, aHAJIM3,
CHHTE3, KJacCH(pUKanus, IepUOJUIHOCT, HAOIIOIEHHE, SIKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPECHHUE,
MO/1€]1b, SBJICHUE.

®uspka: Marepus, aroM, DSJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJI, H30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3aps]l, BELIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE
BEIIIECTBA, r'a3, pU3nUecKre BeIMUUHBI, €AUHHUIIBI H3MEPEHHUs, KOCMOC, TIAaHEThI, 3BE3/1b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI, IOJE3HbIE HCKONAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKasi peaKusi

[Tepuognuecknii 3akoH. Ilepuoguueckas cucrema xumuueckux siemeHTos [[. 1. Menneneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOMCTB XMMHYECKHX 3JIEMEHTOB IIEPBBIX TPEX
NEpPUOJOB, Kajus, KaJbLiUd M HMX COECIUHEHUH B COOTBETCTBUU C IOJOXEHHUEM DJIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUABl XUMHUYECKOM CBSA3M. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BEILIECTBA OT TUIIA KPUCTAIIINYECKON PEIUETKU U BU1a XMMUYECKOH CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIMXCSA K Ppa3IM4HbIM KJIaccaM HEOPraHMYeCKUX COEJUHEHHUI, TIeHEeTHYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHUUECKHMX pEaKIMd MO pasIMYHbIM IpHU3HaKaMm (IO YHCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEHIECTB, IO TEIUIOBOMY 3((eKTy, M0 M3MEHEHHIO CTETICHEH OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO YYaCTHIO KaTaiau3aTopa). JK30- U 3HJIOTEPMHUYECKHE
peakuuu, TepPMOXUMHUYECKHE YPaBHEHUS.

[Tonsatne o ckopocTH xXuMH4eckod peakuuu. I[loHaTtne 006 o0OpaTHUMBIX M HEOOPAaTUMBIX
XUMHUYECKHX peakuusix. [IoHATHE O TOMOTeHHBIX M I'eTepOreHHbIX peakuusax. [loHsTHe o KaTanusze.
[TonsTe 0 XUMHUYECKOM paBHOBeCHH. (DaKTOPHI, BIMSIONIMNE HA CKOPOCTh XMMHUYECKOM peakuuu u
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHSL.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMH,  AJIEKTPOHHBIA  OajaHC  OKHCIMTEIbHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBieHUE YPaBHEHUN OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEaKIINN
C MCIOJIb30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopust 2IIEKTPOIUTHUYECKON JUCCOLMALMU. OJEKTPOJIUTBI WM HEIJIEKTPONUTHL. KaTHOHBI,
aHUOHBI. MeXaHM3M JUCCOLMALMU BEIECTB C PA3IMUYHBIMU BUIAMH XMUMHUYECKON cBs3u. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuyu moHHOro oOMeHa. YcioBHS NPOTEKaHUs peakUuid HOHHOTO OOMEHa, IOJHBIE U
COKpallEHHBIE HMOHHBIE YypaBHEHHs peakuuil. CBOWCTBAa KHCJIOT, OCHOBAaHMM U COJEM B CBETe
IpeJCTaBICHUN 00 ANIEKTPOIUTHYECKOH qucconuanui. KauecTBeHHbIe peakiuy Ha HOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB — METAIIJIOB
U HemerauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJOpHJa HATpHUsi), HCCIEIOBAHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKON peaklMH OT BO3JIEHCTBUS PA3IUYHBIX (AKTOPOB, HCCIEAOBaHNE
ANEKTPONPOBOJAHOCTH PACTBOPOB BEWIECTB, IMPOLECCAa IUCCOLUMALMMA KHCIOT, LIENOYEHd M COJIeH
(BO3MOYKHO HCIIOJIb30BaHHME BHUJIEO MATEPUANIOB), MPOBEJCHHE OINBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
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MPOTEKaHUsI PEaKIMii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BBIAEICHUE Ta3a, 00pa3oBaHKE BOJBI),
OTBITOB, WJUIIOCTPUPYIOUIMX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENIFHBIX peakiuii (ropeHwue,
peaKluu pasjo’KEHUs, COEIMHEHUS), pPACIIO3HABAHWE HEOPIaHWYECKUX BEUIECTB C IIOMOILBIO
Ka4eCTBEHHBIX PEAKIIMH Ha HOHBI, PEILICHUE HKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHUS

OOmast xapakTepucTuka rajoreHoB. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTENEHH
okucnenus. CtpoeHne W (U3NYECKHE CBOMCTBA TMPOCTHIX BEIIECTB — TaJIOTEHOB. XHUMHYECKHE
CBOWCTBA Ha ImpuMmepe xJjopa (B3aUMOJEWCTBUE C MeTallaMH, HEMEeTaUlaMH, IIeJI04YaMH).
Xnopoonopon. CossiHast KMCI0Ta, XUMUUYECKHE CBOMCTBA, MOTydYeHue, npuMeHeHue. JlelictBue xyopa
Y XJIOPOBOJIOPO/Ia HA OPTaHU3M YesloBeKa. BaxkHelne XJ10puipl U UX HaX0XAEHHUE B IPUPOJIE.

O6mas xapakrepuctuka d31aeMeHTOB VIA-rpynnbel. OcCOOEHHOCTHM  CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoenue u Gpu3nyeckre CBOMCTBa MPOCTHIX BEIECTB — KMCIOPOAA
U cepbl. AJUIOTpONHbE MOAM(UKALMU KHUCIOpoJa M cepbl. XHMUYECKHE CBOWCTBAa CEpBI.
CepoBonopoJi, cTpoeHHe, (PU3NUECKUE U XUMHUYECKUue cBoiicTBa. OKCHIBI Cepbl KaK MpPEACTaBUTEIN
KHACIOTHBIX OKcumoB. CepHas KucioTa, (QHU3MYECKMEe W XHMMHUYECKHe CBoiicTBa (oOmme Kak
IpeICTaBUTENs Kiacca KUCIOT M cnenuduueckue). XUMUYECKHE DPEaKLMH, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOy4eHUst cepHO kucnoThl. [Ipumenenne ceproii kuciaotsl. Conu cepHOi
KHCJIOThI, KaUeCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxneHue cepbl U €€ COeAMHEHUN B MPHUPOJIE.
XVUMHUYECKOE 3arpsi3HEHUE OKpY)Kalolleld Cpelbl COECIUHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPAILCHHS.

OOmass  xapakrepuctuka 3ieMeHTOoB VA-rpynmnbl. OcoO€HHOCTH  CTPOCHHMsSI  aTOMOB,
XapaKTEpHBIE CTENCHW OKUCIEHUS. A30T, paclpoCTpaHEHHE B MpUpPoAe, HU3NYECKHEe W XUMHUYECKUE
cBoiictBa. KpyroBopor azora B mnpupoge. AMMHAK, €ro (U3NYECKUE M XHUMHUYECKUE CBOMCTBA,
nojy4yeHue u npumeHenue. Conu aMMOHMS, UX (U3MYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakuuss Ha HOHbI aMMOHHs. A30THas KUCIOTa, €€ MoylyueHue, (Qu3MuecKue u
XUMHYECKHE CBOMCTBa (00IIME KaK MPEACTaBUTEN Kjlacca KUCIOT M crHeuuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEH aMMOHMSI B KaueCTBE MHHEpAIbHBIX yH0OpeHHil. XuUMHUecKoe
3arps3HEHUE OKPY)KAIOLIeH Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKHU, 3arps3HEHUE BO3/1YyXa,
nouBsl U BoJoéMoB). docdop, amnorponHsle Moaudukanuu gocpopa, Gunyeckrue U XUMHUYECKHE
cBorictBa. Oxcupa docdopa (V) u dochopnas kucnora, pumdeckue M XUMHUUYECKHE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX yIOOPEHUIA.

OObmass  xapaktepuctuka 3neMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOEHHST aTOMOB,
XapaKTepHble CTENEHW OKUCIIEHUS. YTIepoJ, aUIOTPOINHble MOAM(DUKALMHU, pacHpOCTpaHEHUE B
npupoje, (pusmdeckue U XHUMHYECKHE CBOMcTBa. AjcopOuus. KpyroBopoT yriaepoga B HpHUpPOJE.
Oxkcuapl yriepoja, Ux (pU3MUECKHMe UM XUMHUYECKHE CBOMCTBA, JEWCTBHE Ha JKUBBIE OPraHU3MBbI,
HOJNydeHHEe M NpPUMEHEHHe. DKOJIOTHMYEeCKHe MpOoOJIeMBbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a rI100aJbHOr0 MOTEIUIEHUS KJIMMaTa, TapHUKOBLIM 3¢ dekT. YronbHas KucnoTa u e€ coiu, ux
¢usznueckue M XUMHUYECKHE CBOWMCTBA, MOJydyeHHWE U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcnonp3oBaHue kapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHBIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COEMHEHMSX yriepoja (MeTaH,
9TaH, OTWUJIEH, AaleTW/IeH, OJTaHOJ], TJULEpPUH, YKCycHas Kuciora). IIpupoaHble HCTOYHUKU
YII€BOIOPOAOB (yrojib, IPUPOJIHBIM ra3, HEPTH), MPOAYKTH UX IMepepadoTku (OEH3UH), UX pOJib B
OBITY ¥ TPOMBILIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIeBOAAX
— M UX pOJM B XHU3HHM 4YeloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKUX W HEOPraHMYeCKUX
COCTUHEHUN.

Kpemuuii, ero ¢pusnyeckne 1 XUMHYECKUE CBOMCTBA, MojiyueHue U npuMmenenue. CoenvHeHus
KkpemHusi B npupojne. OOume npezacrasieHusi o0 oxkcuae kpemuus (IV) m xkpemHHEBOH KucoOTe.
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Cunukatsl, UX UCIOJB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxxHeilne cTpouTebHble MaTEepPUAaIbI:
KepaMHuKa, CTEeKJO, IIEMEHT, OeTOoH, kene300eToH. I[IpoGmeMbr 6€30MacHOT0 HUCHOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTBHI, MPOBEACHUE
Ka4eCTBEHHBIX pEaKUUi Ha XJIOPHI-MOHBI M HAOJIOJCHHE TNPU3HAKOB HMX MPOTEKAHHS, OIBITHI,
oTpakaromue (QHU3MUECKUe W XUMHYECKHME CBOMCTBA TaJIOTEHOB M HUX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJECOMATEPHANIOB), O3HAKOMJIEHHME C oOO0pa3lamMu XJOpPUIOB (TaJIOT€HUIOB),
O3HAKOMJICHHE ¢ o0pa3mamMu ceppl U €€ COeIUHEHUSMH (BO3MOXHO  HCIIOJIb30BAaHUE
BUJECOMATEpPHAJIOB),  HAOIMIOACHHWE  Tmpolecca  OOYrNIMBaHUS ~ caxapa  1OJ  JelCTBUEM
KOHIICHTPUPOBAHHOW CEpHON KHUCIIOTHI, M3y4eHHE XHMHYECKHX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TMPOBEJCHHE KAuyeCTBEHHOW peakuuu Ha CcyiabhaT-MOH U HaONIoJeHHE MpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHWE C (U3MYECKUMHU CBOMicTBamMH a3o0Ta, (ochopa U UX COCAMHEHUU
(BO3MOKHO HCIOJB30BaHUE BHJICOMATEpHANIOB), OOpa3laMu a30THBIX M (PocopHBIX ynoOpeHuil,
NoJydeHue, coOMpaHue, pacrio3HaBaHUE U M3YYEHUE CBOWMCTB aMMHAKa, MPOBEJICHHE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHHUS U (ocdaT-uOH U U3yYeHHE MPU3HAKOB UX MPOTEKAHUS, B3aMMOJCICTBHE
KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbI0 (BO3MOXKHO HCIOJb30BaHUE BHUACOMATEPUATIOB),
U3ydeHHE MoJeNell KPUCTAUTMYECKUX peImETOK anmasa, rpaduta, ¢yiuiepeHa, O03HAKOMIICHHE C
IpOIIECCOM  aJcOPOLMU  PACTBOPEHHBIX BEIISCTB AKTHBHUPOBAHHBIM YITIEM M yCTPOMCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, pACIO3HABAaHME M HW3YYEHHE CBOWMCTB YIJIEKHCIOrO rasa,
MPOBEJICHNE KAYeCTBEHHBIX pEakiMii Ha KapOOHAT M CUJIMKAT-MOHBI U M3yYeHUE IMPU3HAKOB HUX
IPOTEKaHUs, O3HAKOMJIEHHME C  MPOAYKIUEH  CHUIMKAaTHOM  IPOMBIIUIEHHOCTH,  pElICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHellne HeMeTalibl ¥ X COETUHEHUS.

MeTa/liIbl M UX COCIUHEHUS

OO0mas xapakTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHMM WX MOJIOKEHUS B
[lepuonnueckoii cucteme xumuueckux siemeHToB . . MenaeneeBa u ctpoenus atomoB. CTpoeHue
MeTaJlI0B. MeTrayuinyeckasl CBSA3b U METa/NINYecKasi KpUCTAIIIMYECKAsl peIIETKA. DIEKTPOXUMHUECKUN
psn HampspkeHu MmertayioB. dusnueckue M XMMHUYECKHE CBOMCTBa MerauioB. OOmme crnocoOsl
nojy4eHus: MeTayuioB. [ToHATHE 0 KOPPO3UN METAIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UH.
Cnnagsl (CTalib, YyT'yH, JIOpATIOMUHUN, OPOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIUIEHHOCTH.

[Ilenounble MeTambl: noJiokeHue B llepuoanyeckoin cucreme XxumMudeckux snemeHtoB 1. U.
MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXJIEHUE B mpupoje. PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(na mpumepe Hatpus M Kanus). OKCUABI U TUAPOKCHABI HATpUs M Kanus. [IpuMeHeHue IeroYHbIX
METaJJIOB M UX COCIUHECHHUH.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHuii M KajdblMil: monokeHue B I[lepmoamdeckoi cucreme
xumuueckux ayeMeHToB J[. M. MengeneeBa, CTpoeHME HX aTOMOB, HAaxOXKICHHE B IPHUPOJE.
duznyeckue U XUMUYECKHUE CBOWCTBA MarHUs M Kalblus. BaxkHeire coequHeHUs Kalblus (OKCH],
TUAPOKCHU, coiin). ZKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmomMuHuii: nonoxxkeHue B [lepumommueckoil cucreme XxXumuuyeckux osnemeHtos [, U.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAE€HHE B mnpupone. PU3MUYECKME M XUMHUYECKHE CBOMCTBA
amoMuHus. AM(poTepHBbIe CBOICTBA OKCHIA U THJIPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B llepuoanyeckoin cucreme xumudeckux snemeHtoB Jl. M. Menneneesa,
CTpOEHHE aToMa, HaxOoxkJaeHue B mnpupoje. Ouzndyeckue U XMMHUECKHE CBOMCTBA xkene3a. OKCUIbI,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoCTBa U MONTy4YECHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMy METAUIOB M CIUIaBOB, UX (PU3NYECKUMH CBOWCTBAMHU, HU3Yy4EHHE
pPEe3yIbTATOB KOPPO3MH METAIOB (BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KaJIbLIUA U HATPUS C BOAOW (BO3MOXHO MCIOJIB30BAaHUE BHIEOMATEpUANIOB),
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UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs XKeje3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB), NPU3HAKOB IPOTEKaHUS KAYECTBEHHBIX PEAKIUN Ha HOHBI:
MarHus, KaJbII¥sl, aAIFOMUHAS, [IHHKA, xene3a (1) u xenesa (l11), menu (1), Habnronenne u onmcanue
MIPOLIECCOB OKpAIIMBAHMS TJIAMEHU MOHAMM HATPHS, Kalus M KalblMs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HUCCleN0oBaHHEe aM(OTEPHBIX CBONCTB THUIAPOKCHUIA ATIOMUHHUSA W TUIPOKCHUIA
LIMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «Ba)kHelIe MeTauibl U UX COSAUHEHUSD.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa m maTepuasibl B MOBCEIHEBHOM MU3HM 4YelOBeKa. be3omacHoe HCIOIb30BAHUE
BEIIECTB U XMMHUUECKHX peakluii B ObITy. [lepBas moMoIib Npu XUMHUYECKUX 05KOrax M OTPaBICHUSX.

XVMMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpenpl (IpelesnbHas JOIyCTUMas KOHILIEHTpalMsl
BenlecTs, gainee — [1/IK). Ponp XxumMuu B pelieHuu 3K0J0THYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mesxicnpedmemmuuie ceasu

Peanu3zanus MeXIpeaMeTHBIX CBSI3eH MPU U3YUYEHUU XUMUM B 9 Kilacce OCYLIECTBIIAETCS Yepe3
UCIIONIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHATUH, TaK U TMOHSATHH, SBISIOUINXCS
CHUCTEMHBIMU Il OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0me ecTecTBEHHO-HAYYHbIC TOHSTHS: Hay4YHbIA (DaKT, THIores3a, 3aKOH, TEOpHUs, AHAIIU3,
CHHTE3, KJacCH(pUKaLus, TePUOTUIHOCTD, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, H3MEPEHHE,
MO/JieJIb, SIBJIICHUE, TAPHUKOBBIN 3D (PEKT, TEXHOTOTHSI, MaTEPHAIIBL.

®du3nka: wmarepus, aroM, DOJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIWI, H30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, DJEKTPUUYECKUM 3apsijl, MPOBOJHUKHU, MOIYIPOBOJHUKU, TUAIEKTPUKH,
(OTORIEMEHT, BEILIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BEIECTBA, ra3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAIITNYECKasi PEIIETKA, CIUIaBbl, (PM3HUECKHUE BEIMYHHbBI, SAMHUIIBI U3MEPECHHS,
KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢Qotocunres, npixanue, Ouocdepa, 5sKocHUCTEMa, MHUHEpAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE TIOPObI, IT0JIE3HBIE UCKOTIAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne dueKkTpoHHbIE (LM (POBbHIE)
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMbl Konrpoasusie IIpakruueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusi — BakHast 00J1aCTh €CTECTBO3ZHAHUS U TPAKTUUYECKON bubnmnoreka HOK
1.1 5 2
JeATeILHOCTH YeI0BeKa https://m.edsoo0.ru/7f41837c
bubnuorexa [JOK
1.2 B 15 1
CHLICCTRA M XHMITACCKHE peakitiH https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubmuorexa [JOK
2.1 B .K T §] 6
O3YX. BUCTOPOIL. LIOHATHE 0O OKCHAaX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B JI 8 1
ONIOPOAL-LIOHATHE O KHCIIOTaX 1 COJIAX https://m.edsoo.ru/7f41837c
bubmmoteka [IOK
2.3 Boma. P il 5 1 1
ona. PactBopsl. [Tonsite 06 ocHOBaHUAX httns://m.edsoo.ru/7f41837¢
bu6mmoteka [IOK
2.4 I 11 1 1
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 30

Pa3nen 3. [lepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux ieMmeHToB /I. U. MenaeneeBa. Ctpoenne aroMoB. XUMHYeCKasi CBA3b.

OKHCANTENbHO-BOCCTAHOBUTEIbHbIE Pe€akIuu

31 IIepnonnueckuit 3akoH u Ilepuoanueckas cucrema 7 bubmuoreka [JOK
' xumuueckux anemeHToB . . MenzaeneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 Xumudeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbLHEIC 8 1 but6mmoreka [IOK
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peakiuu
bu6nmoreka [IOK
4! 1
TOro 1o pasaely S https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmaorexa ITOK
P p https://m.edsoo.ru/7f41837c
68
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9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne (uudpossbie)
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Konrpoasusie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yriyOlieHne 3HaHui OCHOBHBIX pa3JieioB Kypca 8 5 1 bubnmoreka [JOK
' Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHYCCKUX PCAKIIHI 4 bubmorexa [IOK
' P peart https://m.edsoo.ru/7f41a636
DNEeKTPOoIUTHYECKAs AUCcCcorUaus. XUMUYECKUE PEaKINH B Bbu6moteka [JOK
1.3 8 1 1
pacTBopax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO6m1as xapakTepucTuka XUMHIeckux 31eMeHToB VIIA-rpynmsr. 4 1 bubnmnorexa [JOK
' TanoreHsr https://m.edsoo.ru/7f41a636
59 OO1m1ast XapakTepUCTHKA XUMHUYECKUX 3JIeMeHTOB VIA-rpynmsl. 5 bubmuoteka [IOK
' Cepa u €é coeluHeHNs https://m.eds00.ru/7f41a636
53 OO6m1as xapakTepucTUKa XUMHUECKUX JeMeHTOB V A-Tpynibl. A30T, 7 1 bubmuoreka [IOK
' dochop u ux coequHEHNs https://m.eds00.ru/7f41a636
54 OO0m1as XxapakTepucTUKa XUMHUECKUX 371eMeHTOB |V A-Tpynmsl. 3 1 5 bubnnorexa [JOK
' VYrnepoa v KpeMHUHN U UX COEANHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Paszpnen 3. Merasibl 1 UX COeIMHEHHS
3.1 OO0111e CBOMCTBA METAJIJIOB 4 bubmorexa HOK

https://m.edsoo.ru/7f41a636
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3.2 Baxueiime MeTauibl U UX CO€IUHEHUS 16 Bubmorexa HOK
' L A https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znea 4. Xumus 4 OKpysKamomas cpeaa

4.1 Bere e bl B )KA3HU YEJIOBEKA 3 buGnnorexa [IOK
' HICCTBa 1 Mateprar https://m.eds00.ru/7f41a636
Hroro mo pazmeny 3
P 3 bubnuoreka [{OK

C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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