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[Limanupyembie pe3yJibTaThl

3aHATHA B paMKax [porpamMMbl HampaBieHbl Ha OOECHeYeHHEe JIOCTHKEHUS
MIKOJIBHUKAMHU CIEAYIOMINUX JTHYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pa30oBaTeIbHbBIX
pe3yabTaTOB.

JInyHOCTHBIE pe3yJIbTaThI:

B cepepe epasicoanckoco eocnumanusa: TOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOM
JESATEIIbHOCTH IIPU BBINOJIHEHUH UCCIIEJOBAHUM U NPOEKTOB, CTPEMIIEHUE K B3aUMOIIOHUMAaHUIO
Y B3aHMOIIOMOIIIH.

B cgepe nampuomuueckoco eocnumanus: OTHOIICHHE K OHOJOTMM KaK K Ba)XHOMH
COCTAaBJIAIOLIEN KYJIBTYpbI, TOPAOCTh 3a BKJIAJ POCCHUMCKHMX U COBETCKMX YYEHBIX B PAa3BUTHE
MHUPOBOW OMOJIOTUYECKOI HAyKH.

B cghepe oyxoeno-npascmeennozo éocnumanus: TOTOBHOCTb OLICHUBATh IOBEICHUE U
IOCTYIIKA C HO3ULMM HPABCTBEHHBIX HOPM W HOPM 3KOJIOTMYECKON KYJIbTYpbl; IIOHUMaHUE
3HAYMMOCTH HPABCTBEHHOT'O ACIIEKTa JIEATEIbHOCTH YeJIOBEKa B MEAULIMHE U OMOJIOTHH.

B cghepe acmemuueckoco socnumanus: TOHUMAaHUE POJIM OUOJIOTUU B (POPMHUPOBAHUHU
JCTETUYECKOH KYJIBTYPbI IUYHOCTH.

B cgepe usuueckoco eocnumanus, Gopmuposanus Kyibmypel 300p06bs U
IMOYUOHATILHO2O 0NIA2ONOYYUsA: OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/I0pPOBbIO M YCTaHOBKA
Ha 3JI0POBBIA 00pa3 KU3HU (370POBOE MUTAHUE, COOJIFOICHUE TUTUEHUYECKUX MPABWI U HOPM,
cOaJaHCUPOBAaHHBI PEXUM 3aHATHUM M OTAbIXA, peryjspHas (Quzndyeckass aKTHUBHOCTD);
OCO3HaHHME TOCJIEJICTBHA W HENPHUATHE BPEIHBIX MpHUBBIYEK (YMOTpeOJIeHHE aJIKOToJIsd,
HapKOTHKOB, KypeHHE) U MHBIX (opM Bpeaa i (U3NYECKOI0 M IMCUXUYECKOIO 370POBbS;
coOuo/ieHre TpaBuWil 0OE30MaCHOCTH, B TOM 4YHCIE HaBBIKM 0€30MacHOr0 TIOBEACHUS B
OpUpOAHON cpene; cHOPMUPOBAHHOCTh HaBbIKa pe(IEKCHM, YIPaBICHHE COOCTBEHHBIM
AMOLIMOHAJIBHBIM COCTOSIHUEM.

B cpepe mpyoosozo eocnumanus: aKTUBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3a7ay
(B paMKax CeMbH, IIKOJIbI, TOPOJA, Kpast) OMOJOTHUECKOW M IKOJOTMYECKOW HAIpPaBICHHOCTH,
MHTEpEC K MPAKTUYECKOMY H3YyUEHUIO Npodeccuil, CBA3aHHBIX ¢ OHOJIOTHEH.

B cghepe skonocuueckoeo ocnumanus: OpUESHTAIMsI Ha TPUMEHEHHE OMOIIOTUYECKUX
3HAHUM NpU pelIeHHWH 3a7ad B OOJIaCTH OKpYyXKarolled cpelbl; OCO3HAHHME HKOJOTMYECKUX
npobiieM M MHyTed HX pElIeHUs; FOTOBHOCTh K YYAaCTHUIO B IMPAKTUYECKOW J1EATEIbHOCTH
JKOJIOTMYECKOHN HANPaBICHHOCTH.

B cghepe nonumanus yemmocmu uayumoeo no3manus: OPUSHTAIUS HA COBPEMEHHYIO
CHUCTEMY HAay4HbIX HpEACTaBICHUH 00 OCHOBHBIX OHMOJOIMYECKMX 3aKOHOMEPHOCTSX,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOIHON U COIMATBHON Cpeoil; TOHUMaHKE POJIH OHMOJIOTHYECKON
HayKd B (POPMHUPOBAHUM HAYYHOIO MHUPOBO33PEHUS; Pa3BUTHE HAYUHOH IHO003HATENBHOCTH,
UHTEpeca K OMOJIOTHYEeCKON HayKe, HAaBBIKOB UCCIIE0BATENBCKON AEITEIbHOCTH.

B cghepe aoanmayuu x uzmensrowumcsa yciosusm coyuanvbHou u npupooHoll cpeobl.
aJIeKBaTHAs OLIEHKA U3MEHSIOINXCS YCIOBHIA; IPUHATHE peIIeHus (MHANBUYaJIbHOE, B TPYIIIIE)
B M3MEHSIOIIUXCS YCIOBUSX HA OCHOBAaHMM aHalIMW3a OHOJOTMYecKoW UH(pOpMaIuy;
IUIAaHUPOBaHWE JEWCTBUH B HOBOW CHUTyalluM Ha OCHOBAHMU 3HAHMHM OHMOJIOrMYECKHX
3aKOHOMEPHOCTEM.

MertanpeameTHble pe3yabTaThl:

ITo3naBaTenbHBIC YHHBeEpPCAJIbHbIC YUeOHbIE 1eHCTBHUS

Ba3oBble Jlornueckue neicTBUA:

YMEHHUS HCIOJIb30BAaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS TPU OCBOCHHM 3HAHUM:
pacKpblBaTb CMBICI XMMHMYECKHUX MOHATHM (BBIIEISATH UX XapaKTEpHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JAPYTUMHU MOHATHUSMHU), UCTIOIH30BATh MOHATHUS U1 OOBICHEHUS
OTJENbHBIX ()aKTOB W SBJICHHH, BBIOMpATb OCHOBAHMSA M KPUTEPHM s KiIaccH(UKanum
XUMHYECKHX BEIIECTB U XMMHUYECKUX PeaKklui, yCTaHABIMBATh MPUYHMHHO-CIIEICTBEHHbIE CBSI3U
MEXTy 00BEKTaMU W3YyUEHUS, CTPOUTH JIOTHUYECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH), AENIaTh BBIBOJbI U 3aKIIOUCHUS;



yYMEHHE TPUMEHSITH B MpoIllecce MO3HAHUS MOHATHA (IpeAMETHbIE U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa3oBBIBATH IIUPOKO
MPUMEHSEMbIE B XUMHUH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XUMHAYecKas (GopMyla M YypaBHEHHE XHMHYECKOH peakuud — TpU pEHIeHHH y4eOHO-
MO3HABATENBbHBIX 3a/lad, C Y4YETOM OTHUX MOJAENBHBIX TMPEJICTaBICHUA BBIABIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKU M3yYaeMBIX OOBEKTOB — XMMHUYECKHUX BEIIECTB H
XUMHUYECKUX pPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MPOTHBOPEUHSI B U3y9aeMBIX MPOIECCAX U SBICHUSX.

ba3oBble uccienoBaTe/IbCKUE N1eHCTBHA!

YMEHHE HCII0JIb30BAaTh IIOCTABJIEHHBIE BONPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHUS, a
TaKKe B KayecTBE OCHOBBI Ui (OPMHMPOBAHUS THIIOTE3bl IO IPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHHI;

npuoOpeTeHue OIblTa MO IUIAHUPOBAHUIO, OPTaHM3ALUU U HPOBEICHUIO YUEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 X0JJ0M MpoIiecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €r0
pe3yabTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOJBI MO pe3yJbTaTaM IpPOBEAEHHOTO OIbITA,
HCCJIEIOBaHMsI, COCTABJIATh OTUET O MPOEJIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHE BBHIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIUIO PA3INIHBIX BHJIOB
U GOpM IpeICTaBICHHS, TOTYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs IUTEepaTypa
XUMHYECKOTO COJIEpKAaHUs, CIPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTH PA3IMIHbIC METOBI M 3allPOCHI MIPH TIOUCKE W 0TOOpe MH(MOPMAIH H
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX JJISl BHIIIOJHEHUsI yUEOHBIX U IM03HABATEIbHBIX 3aj1a4
OnpeAeNEHHOr0 THIA, MPUOOPETEHHE OmbiTa B 00JIACTM HCIOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIUH, OBIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS Pa3IUYHbIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeAcTaBICHUS
UHGOPMALIMK U WUTIOCTPUPOBATH peEIlaeMble 3a/laud HECJIOXHBIMH CXEeMaMH, JAMarpaMMaMH,
apyrumu popmamu rpa@uku U UX KOMOWHAIUSAMU;

yYMEHHE HCIOJb30BaTh M aHAJIM3MPOBATH B Mpolecce y4eOHOM W HCCIIE0BATENbCKOM
JEeSTEIIbHOCTH UH(DOPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CEIbCKOTO X0341iCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPY KaIOLIeH PUPOAHOMN CPEIB.

KoMMyHuUKaTHBHBIE yHHBepcaJbHblIe Y4eOHble el cTBHUA:

yYMEHHUsl 3a/laBaTh BONPOCH (B XojAe Juanora W (WIKM) AMCKYCCHM) IO CYIIECTBY
oOcyx1aeMoil Tembl, (OPMYIMpPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
NpeUI0KEHHOH 3a/1a4H;

YMEHUS TIPECTABIATH IMMOyYeHHBIE PE3yIIbTaThl TO3HABATEIBHOM IESTEITFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JIelaTh MPE3EHTALUIO0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCTIEpUMEHTa (JTa00paTOPHOTO OMBITA, JAOOPATOPHON pPAaOOTHI MO WCCIIECIOBAHHIO CBOMCTB
BEIIIECTB, Y4eOHOT O MPOEKTa);

yMEHHSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABATEIbHOM U
UCCIIEIOBATENILCKON JIEATENIbHOCTUH NPH PEIICHHH BO3HHUKAIOMIMX MPOoOJeM Ha OCHOBE YuéTa
o0LIMX HMHTEPECOB M COrjlacoBaHMs MO3UIMI (0OCykaeHus, 0OMEH MHEHMSIMH, «MO3TOBbIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JEHCTBHM, ONpeaesieHne KPUTEPUEB 0 OLEHKE KayecTBa
BBITTOJIHEHHOHN paboTHI U APYyTHE).

PeryasituBHble yHUBEpPCcaIbHbIC YUeOHbIE A1eHCTBUA:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh LU JAeSTeNIbHOCTH, MIIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJHMPOBATh M TPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BHIOMPATH
HanOosiee 3(G(EKTUBHBIE CMOCOOBI  pEIICHHWs YYEOHBIX W TO3HABATENbHBIX  3ajad,
CaMOCTOSITEJIFHO COCTABJIATh WMJIM KOPPEKTHPOBATh MPEIOKEHHBIN alrOpuT™M ACUCTBUIM HpU
BBIMIOJTHEHUH 3aJaHUil ¢ y4ETOM TMONy4YeHHs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYUYCHHOTO pe3yJibTaTa 3asBJICHHON LIEJH,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeéMble B YCIOBUU 3aJaHUM.



IIpenmerHbie pe3yJbTaThl OCBOCHUS MIPOTPaMMBbI B MMO3HABATEIBHON
(uHTEIIIEKTYaIbHOM) cdepe:
— npuoOpeTeHHEe OMbITa HCIOJb30BAHUS METOJOB XUMHYECKOW HAYKH C LENbI0 H3y4eHHUS
XUMHYECKMX OOBEKTOB, SIBJICHMH W TPOIECCOB: HAOIOJCHUE, OMUCAHWE, TIPOBEICHHE
HECJIO)KHBIX XMUMHUYECKUX OINBITOB M OKCIEPHUMEHTOB, B TOM YHCIE C HCIOJIb30BaHUEM
AQHAJIOTOBBIX U ITU(PPOBBIX XHMHUYECKAX MPUOOPOB U HHCTPYMECHTOB;
- (opmupoBaHNe yMEHHS HMHTETPUPOBATh XUMUYECKHME 3HAHHUS CO 3HAHMSIMH M3 JPYrHX
y4eOHBIX NpeaMeTOB ((PU3UKHU, XUMUH, reorpaduu, UCTOPUH, OOILIECTBO3HAHUS U T. 1.);
- (QopmupoBaHue yMEHHI pemiaTh y4eOHBIE 3aaud XHMHUYECKOTO COJEP)KAaHUS, BBIABIATH
MIPUYHUHHO-CJICICTBEHHBIC CBSI3H, IPOBOIUTH KAYECTBCHHBIC M KOJTMYECTBEHHBIC PAaCUeThI, JeJIaTh
BBIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX Pe3yIbTaTOB;
— (¢opMHupoBaHHE YMEHHS IUIAHUPOBATh y4E€OHOE MCCIIEOBAHME WIIM IMPOEKTHYIO padoTy ¢
y4eTOM TIOCTaBJICHHOW Iienu: (GopMyaupoBaTh NpoOIeMy, TUIOTE3y U CTaBUTh 3aJaduud
WCCJIC/IOBAHMsI, BHIOMpAaTh aJCKBATHO ITOCTABIICHHOW MM METOJbI, JEJaTh BBIBOABI I10
pe3yJibTaTaM HCCIeAOBaHUS WIH IPOCKTHON JAEITeIbHOCTH;
- (QopMupoBaHUE UHTEpECA K YIIIYOJIICHUIO XUMHUECKHUX 3HAHUH (MpeAnpoduiibHas TOITOTOBKA
U npodecCUOHaIbHAs OPUEHTALIMS) U BBIOOPY XMMUHU KaK MPO(HUILHOTO MpeAMeTa Ha CTYIECHU
CpPEIHETO TOJHOTO oOpa3zoBaHus I Oyaymield mpodecCHOHAIIBHON ACSATEIHHOCTH, B 00JIaCTH
OMOJIOTUH, METUIINHBI, DKOJIOTHUH, TICUXOJIOTHUH, BETEPUHAPHH, CEIBCKOTO XO35SHCTBA;
— BJaJieHUE HaBblIkamMu pPabOTBl ¢ wuH(pOpMaNMel eCTEeCTBEHHO-HAYYHOTO COJIEPIKaHUS,
NpEJICTaBICHHON B pa3HOW ¢opme (B BHAE TEKCTa, TAOJMYHBIX [aHHBIX, CXeM, TpaduKOB,
JIUarpaMM, Mojieliel, W300paKeHUii), KPUTUYECKOro aHain3a HWHGOpPMAIMd W OICHKU €€
JIOCTOBEPHOCTH;
— YMEHHE WHTETPHPOBATh XUMHUYECCKUE 3HAHHS CO 3HAHUSAMHU JIPYTUX yYEOHBIX MPEAMETOB;
MHTEpEeC K YIIIyOJNeHUI0 XUMUYECKUX 3HAHUN M BBIOOPY OMONOrnM Kak mpoduisHOro mpeaMera
Ha YpPOBHE CpeaHero odmero oOpazoBaHus i Oyaymied mpodecCHOHaIbHON NesATETbHOCTH B
o0jacT XWMHUHW, MEIWIMHBI, JKOJIOTHUH, BETEPHUHAPUU, CEIIbCKOTO XO3AWCTBA, MHUIIEBOU
MIPOMBIIIIIICHHOCTH.

ConepxaHue TporpamMMmsbl

S KJace
Paznen 1. IlepBonauansHbie Xxumuueckue noHsITHs (104)

[Ipenmer xumuu. Ponb XuMHUHM B JKM3HHM 4YEJIOBEKa. XMMHS B CHUCTeME HayK. Tena u
BemecTBa. dusnueckre CBONCTBAa BEHIECTB. ArperarHoe cocrosinue BemiecTB. [lonstue o
MeTO/ax MOo3HaHus B XUMHH. UHCThIe BemecTBa 1 cMecH. CriocoObl pa3ieNieHrst CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTeie u cnokHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass ¢opMmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX DJJEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BeliecTB. OTHOCUTENbHAS aTOMHAasi Macca. OTHOCUTENbHAS MOJIEKYJIIpHAS
Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

duznueckre 1 XUMHUECKHUE SBJICHHS. XUMHUECKasi peakius U e€ Mpu3HaKku. XUMHUIECKHE
ypaBHeHus. Kiaccudukanuss XUMUYECKUX pPEaKIHid (COSAMHEHUs, Pa3iOXKEHUs, 3aMelIeHMUs,
obmeHa).

Paznen 2. Xumudeckue siBneHus (59)

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxaeHue kuciaopo/ia B Ipupoie, Gu3ndeckue U XUMHUIECKHe CBOMCTBA (PEaKIIuu TOPEHUs).

TennoBoit 3PdeKT XUMHYECKOW PpEaKIuH, TEePMOXUMHYECKHUE YpaBHEHHUsS, OK30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO (D deKTa, pazpyieHne 030HOBOTO CJIOS.



Bomopon — namemeHT M mpocrtoe BeuwiecTBO. HaxoxkneHue Bogopona B IPUPOAE,
buznyeckre 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCO0bI oyueHus. Kuciorsl u comnu.
Paznen 3. CoiicTBa pa3HbIX KiaccoB BemiecTs (154)

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi A0Js BELIECTBA B
pacTBope. XuMHUYecKkue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE M B JKU3HU
yesoBeka. KpyroBopoT Bozabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJHBIX BOJI.

Knaccudukanus Heopranudeckux coefauHenuil. Oxcunpl. Kiaccudukanus OKcHIOB:
cosieoOpa3yronue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIE) U HecoeoOpasytonme. Homenknatypa
oKkcu0B. PU3nyecKre U XUMUYECKHUE CBOMCTBA OKCUIOB. IlonyueHnue okcuaos.

OcHoBanuga. Krnaccudukanuss oOcHOBaHUM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @u3MUeCKHME M XMMUYECKHE CBOWCTBA OCHOBaHUH. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaor. @U3nuecKkue U XUMHUYECKHUE
cBoiicTBa kuciot. P aktuBHoctu metamwioB H. H. bekerosa. Iloiryuenue kucior.

Conu. Homenknatypa coneil. dusnueckue U xuMuyeckue cBoiictBa coiieid. [lomyuenue
COJIEH.

I'eneTnueckas cBs3b MEXKIY KJIaCCaMU HEOPraHUYECKUX COCIUHEHUMN.

Paznen 4. llepuoauyeckuii 3aK0H (44)

[TepBbie MOMBITKY KIACCU(PUKAIINYA XUMHUUECKHUX AJIEMEHTOB. [IOHATHE O rpynmax CXOIHBIX
9JIEMEHTOB (ILIE€JIOYHbIE U IIEJIOYHO3EMEJbHbIE METAJUIbl, TaJlOT€Hbl, WHEPTHHIE TIa3bl).
DJeMEeHTbI, KOTOpble 00pa3yIoT aM(pOTEpHbIE OKCUIBI U THIPOKCUIBI.

[lepmonnueckuit  3akoH. Ilepuogmyeckass cucrtemMa XUMHUYECKHX dJeMeHTOB /[l
N. Menpneneesa. Ilepuonsl u rpynnsl. PU3HMYECKUN CMBICIT MOPSAIAKOBOIO HOMEPA, HOMEPOB
IIEPUO/1a U TPYIIIbI 2JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1ep. M30Tombl.

3nauenue [lepnoanueckoro 3akoHa u lleprnoanyeckoil CUCTEMBI XUMUYECKHUX HJIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

6 Knacc
Paznen 1. Ctpoenue Bemiectra (24)

Xumuaeckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHasT) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMUUYECKUX AJIEMEHTOB. VIOHHAs CBSA3b.

Paznen 2. Buasl xumuueckux peakmwii (114)

Knaccudukanus XuMUYECKUX peakluid MO pa3iudHbIM IpU3HaKaM (IO YUCITY W COCTaBy
Y4acTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHHUS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO yYaCTHUIO KaTalu3aropa). DK30- U
HHJIOTEPMHUYECKHE PEAKIINU, TEPMOXHUMUYECKHIE YPAaBHEHHUS.

[Tonste o ckopocTu XxuUMHUeckod peakiuu. [loHaTtne 006 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKHX peakuusx. [IoHsTHEe O TOMOTEHHBIX M TEeTePOreHHBIX peakuusx. [loHsTue o
kartanu3e. llonsarue o XxumuueckoM paBHOBecHd. DaKTOpbI, BIUAIOININE Ha CKOPOCTh
XUMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCAUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, JJIEKTPOHHBIA OalaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBlieHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOTO OallaHca.

Teopust 37EKTPOIUTHUECKON AUCCOLUAIMH. DJIEKTPOJIUTHI U HEAIEKTPOJIUThl. KaTnonsl,
AHUOHBI. MexaHH3M [AHUCCOIMAIlMM BEUIECTB C pPa3jIMYHBIMH BHJIaMU XHMHYECKOH CBS3U.
Crenenp aucconuanuu. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHoro o6mMeHa. YcClOBUS MPOTEKAHUSI peaklUii MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUM U COJIel B CBETE
NpEJCTaBICHU 00 JIEKTPONUTHYECKOW auccoruanuu. KadecTBeHHbIE pEaKkIMi Ha HOHBIL.
[TonsaTHE O TUIPONIHU3E CONEN.



Paznen 3. Pacuetnas xumus (124)

KomnuectBo BemectBa. Mosb. Mossipuas Macca. B3anMoCBsA3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IWHUIl BelecTBa. Pacuérel mo ¢opMylnaM XUMHUYECKHX COCIHMHEHUU.
3aK0H COXpaHEHUsI MaCcChl BEIIECTB.

Monsipablii 00BEM ra3oB. PacuéThl o XUMHUYECKUM YpaBHEHUSIM.

Paznen 4. Teopueckast xumust (94)
[IpakTrueckoe NpUMEHEHHE MOTYYEHHbIX 3HaHUM. [[pOeKThl U ucciaea0BaHus Ha BOJIBHYIO TEMY.

7 kjacc
Paznen 1. Hemerammisl (244)

OOmas xapakrepucTrka rajoreHoB. CTpoeHue u pu3nyecKkrue CBONCTBA MPOCTHIX BEIIECTB
— rajJoreHoB. XMMHUYECKUE CBOMCTBA Ha mnpumepe xjopa Xiaopoojgopon. CossHas KHUCIOTa,
XUMHYECKHE CBOMICTBa, MOJyuyeHUe, NpUMEHeHue. JleficTBue xyopa M XJIOpPOBOAOpOJa Ha
OpraHM3M 4YejIoBeKa. BaxkHelIne XJI0puabl U UX HAXOKJIEHUE B IIPUPOJE.

OObmas xapaxkrtepuctuka 3jeMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyeckue CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHbIE MOJUGUKALNU KUCIOpOAa. XUMUYECKHUE CBONCTBA CEpBHI.
CepoBoniopos, cTpoeHue, (uznueckue U XUMHUYeckue cBoHcTBa. OKCHIBI Cepbl  Kak
IPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHME U XMMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kilacca KUCIOT M crneuududeckue). XHUMHUYECKHE pPEaKIty,
JeKale B OCHOBE IPOMBIIUIEHHOIO crnoco0a MOoJdy4yeHUs cepHoil Kuciothl. I[Ipumenenue
cepHoi KucioTsl. CoaM CepHOM KMCIOTHI, KAUeCTBEHHAs peaklus Ha cylbpaT-uoH. HaxoxaeHue
ceppl U €€ CcoelMHEHUN B MpHUpoae. XHUMHUECKOE 3arpsA3HEHHE OKpY’Kawollehd cpeabl
COCJIMHEHUSIMHU Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHUSA. A30T, paclpocTpaHeHHE B TNpupoje, (usuueckue u
XUMHYecKHe cBoicTBa. KpyroBopoT azora B mpupojie. AMMHUAK, €ro (PU3nYecKre U XUMUYECKUe
CBOICTBa, noy4yeHue u npumeHeHne. Coau aMMOHHUS, X GU3NYECKHE U XUMHUECKHE CBOMCTBA,
npuMeHeHre. KauecTBeHHas peaklds Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYeHHE,
dusznyeckne M XUMHUYECKHE CBoOiicTBa (oOlIMe Kak TMpeACTaBUTENsl Kiacca KHUCIOT U
cneuupuyeckue). Vcnoapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KauecTBE MHHEPATbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMEH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3JyXa, MOUYBbI M BOAOEMOB). Docdop, amIoTporHble MOIUPUKAIIH
docdopa, ¢puznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,
¢usnueckue M XUMHMYECKHE CBOIcTBa, mosydeHue. Vcmonb3oBanue QochaToB B KauecTBe
MUHEPaIbHBIX yI00pEHUI.

OO6mrast xapaktepuctuka 3yeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENICHH OKHCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIUPHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMudeckue cBoicta. Ancop6uus. Kpyropoport yriepoaa B mpupoze.
Oxcunpl yraepona, ux (pU3HUecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
HOJIyYeHUE U TpPUMEHEHHe. DKOJIOTHYecKue Mpo0seMbl, CBs3aHHbIe ¢ OKcHaoM yriepoaa (1V),
THIIOTE3a TII00aJBHOTO TOTEIUICHHUs KJIMMaTa, MapHUKOBBINA 3(dekt. YrompHas KUCIOTa U e
CONM, UX (PU3MUECKHMEe M XUMHMYECKHE CBOICTBa, Moiy4deHHe U mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl.  Mcnonp3oBaHume  kapOoHaTOB B OBITY, MEIUIUHE,
HPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOICTBa, IOJyYE€HHE M IPUMEHEHHUE.
CoenuHenus kpeMmHuss B mnpupoje. OOmmue mnpencrtaBieHuss o0 okcuae kpemuusa (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeiimune
CTPOMTENIbHBIE MaTepHalbl: KepaMuKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. I[IpoGiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Paznen 2. Meramnbl. O01iue cBenenus (749)



OOmast xapakTepUCTUKAa XHMHUYECKHX DJJIEMEHTOB — METAJUIOB HAa OCHOBAHHUU UX
nonoxkenus B [lepuonnueckon cucrteMe xumuueckux sneMentoB 1. . MenzaeneeBa u crpoeHust
atoMoB. CtpoeHue MerauioB. Meramindeckass CBsI3b M METaUIMYECKas KPHUCTaUINYECKas
pemérka. DJIEKTPOXUMHUYECKUI psAJ HanpsykeHU MerauioB. DU3MUEecKMe M XUMHYECKHE
cBoiicTBa MeTa/uioB. OO1Me crocoObl MmosyueHust MeTaioB. [IoHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHUE B ObITY U IPOMBIIIJICHHOCTH.

XKécTtkocTb BOJbI M cIOCOOBI €€ yCTpaHEHUS!.

Paznen 3. Okpyxaromuit mup (34)

BemecTBa 1 mMarepualibl B MOBCEIHEBHOW JKM3HM 4YeioBeka. be3omnacHoe ncnoiab3oBaHue
BEIIECTB M XUMMYECKMX peakuui B ObiTy. IlepBas momoIip Hpu XUMHUYECKUX OXKOTax u
OTpaBJICHUSIX.

XHMMHYECKOE 3arpsi3HEHUE OKPY KaOLEH cpelbl (MpeeibHas A0IyCTUMas KOHLUEHTpaLus
Beulects, nanee — [1/1K). Pons XxuMuu B perieHun 3K0JI0THYECKUX IPOOIIEM.

Meostcnpeomemmnwie ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3€d MPU H3YYEHHMM XHMHUU OCYIIECTBISETCS Yepes3
UCITIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaKk M TMOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJEJbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyUHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJacCUpuUKalus, MNEePUOJUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, MOJIeINb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOT s, MATEPHAIIBL.

@dusuka: Marepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, W30TOIbI,
paZMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUM 3apsi, NPOBOAHMKH, IOJYNPOBOIHUKH,
JTURJIEKTPUKHY, (POTO3JIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYECKass peHETKa, CIUiaBbl, (U3MYECKHE BEIUYHHBI,
€MHUILIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIIaHEThI, 3BE3/1bl, COHIIE.

buonorus: ¢otocunres, npixanue, Oumochepa, 3KOCHCTEMa, MUHEpAIbHBIE YI0OpEeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MHUHEpasbl, TOpPHBIE IOPOJBI, IOJIE3HbIE
HCKOIaeMble, TOIUIMBO, BOJIHbIE PECYPCHI.

8 kimacc

Paznen 1. OcHoBHbIE MOHATUS XUMUH (34)

OO6ue npaBuia paboTel B XUMHYecKol JabopaTopuu. TexHuka O6e30macHOCTH Hpu padoTe B
XxuMudeckor nadopatopun. Oka3aHue NEpBOW MOMOIIM NpPU HECUAaCTHBIX ciyyasx. [Ipasuia
paboThl ¢ KHCIOTaMH, INEJIOYaMH, JETy4MMH BellecTBaMu. HarpeBarenbHble NPUOOPHI H
npaBwia paboThl ¢ HUMH. XHMHYECKas IMocyJa oO0IIero Ha3HaueHus. MbIThe M CylIKa
XUMHUYECKOH mocyzabl. Ponb XUMHMM B KHM3HM 4YeJIOBEKa M pPa3BUTUM 4yenoBeuecTBa. O630p
BaXHEHININX KJIACCOB COEAMHEHUM, MCIIOJIb3YEMbIX YEJIOBEKOM. XUMUS -TBOPEHHE IPHUPOBI U
PYK 4denoBeka. XUMHUs BOKPYT Hac. XMMUYECKUE BEIIECTBA B IOBCEIHEBHOM JKU3HU YEJIOBEKA.
Paznen 2. O6mast xumust (74)

Xumuueckue 1 Gpu3nueckue cBOMCTBa BelecTB. YucTole BemecTBa U cMec. OCHOBHBIE IPUEMBI
C TBEPJABIMH, XHIKAMHU M ra3000pa3HbIMU BemlecTBaMU. JIabopaTopHbIE CIIOCOOBI TOTYYESHHUS
HeopraHuueckux BemecTs. [Ipouecc pacTBopeHus BemiecTB. PacTBOpBI M MX IPUTOTOBJICHHE.
CaoiicTBa BoAbL. JIUCTHILITMpOBaHHAs BOJIA.

Paznen 3. BemecTBa B xu3HM yenoBeka (94)

Ponp moBapeHHO# conmu B OOMEHE BEIIECTB 4eJoBeKa W KHUBOTHBIX. ConeBoil OamaHc B
opranusme 4enoBeka. [IpuMeHeHne xnopuia HaTpysi B XO35MCTBEHHON EATEIbHOCTH YEJIOBEKA.
Korna conp - an. 3noynorpebnenue conbto. Vcronb3oBaHue Xjgopuja HaTpUsl B XUMUYECKOU
IIPOMBINUIEHHOCTH. Mcronb3oBaHue xJyiopuja HaTpus B nMile, MeauuuHe. [IponsBoactso
noBapeHHOU conu. Caxap u ero cpoiicTBa. [lone3nsie u BpeaHble 4epThl caxapa. HeoObruHOe
IIPUMEHEHHE caxapa.

N3 dvero cocrout muma. XUMHUYECKUH COCTaB NMPOAYKTOB NMUTaHUSA. OCHOBHBbIE KOMIIOHEHTBI



OUIIK: KHUPBI, OCNKH, YTJICBOABI, BUTAMUHBI, COMU. XHMHSA TPOJYKTOB DPACTUTEIBHOTO U
’KMBOTHOT'O IIporcxoxaeHus. dusnonorus numesapeHus. [IpoayKkTsl ObICTPOro NpUroTOBICHUS
U 0COOCHHOCTH MX Mpou3BojcTBa. IIponeccel, mpoucxoasiye npyu Bapke, TYIICHUH U )KapeHUN
numy. Kak crienars ey He TOJIBKO BKYCHOHW, HO | 1moJie3HOH? JI0OaBKHM B MPOIYKTHI MATAHMUS.
XVMMHYECKUE peaKlMy BHYTPH Hac. XMMHUYECKHE IPOLECCHI, MPOUCXOIANINE NIPU XPAaHEHUH U
nepepadoTKe CEeNbCKOXO3IHCTBEHHOTO ChIpbsi. KOHCEpBaHTHI M aHTHOKHUCIHTENH, WX POJb.
CriocoObl  XMMHUYECKOT0 aHalM3a COCTaBa BEIIECTB B Npoaykrax nuranus. CoaepxaHue
BUTAaMUHOB M MUHEPAJIbHBIX BEIIECTB B MULIEBBIX MPOAYKTAX.

[Tupodopsr. Mcropus mzobperenus crnudyek. Cnmuku lancens m Yokepa. Crnuuku Copwua.
Cnuuku Mpunu. [Benckue cninuku Jlynacrpema. Kpacubiit u 6enbiit pochop. OKUCIUTENBHO -
BOCCTAHOBUTENIbHBIE IIPOLIECCHI, MPOTEKAIOUIME IIPU 3aXXUTaHUU CIHUYKA. OCHOBHBIE BUBI
COBPEMEHHBIX cnuyek. /lepeBsiHHbIe(M3rOTOBIEHHbBIE U3 MITKHX MOPOJ JEPEBa - OCUHBI, JIUIIBL,
TOTOJISI, AMEPHUKAHCKOM Oesloil COCHbl M T. I.), KapTOHHBIE U BOCKOBBIE (mMapaduHOBBIE -
U3TOTOBJICHHBIE M3 XJIOMYAaTOOYMaXHOIO JKI'yTa, MpomnuTaHHoro mnapapuHom). Ilo meronmy
3aKUTaHUs - TEPOUHBIE (3KUTAIOIIUECS MIPU TPEHUHU O CHELHATbHYI0 TOBEPXHOCTh - TEPKY) U
OecTépouHble (3aKUTaIOLINECs IPU TPEHUHU O JIF00YI0 MOBEPXHOCTh). CMueYHOe MPOU3BOICTBO
B Poccun. CtpoeHue, cocTaB U U3rOTOBJIEHUE CITUYEK.

OT mepramMeHTa W WICIKOBBIX KHUT 10 Hamux pgHed. llemmronosza. Cessyromue: KaoJvH,
KapOOHAT KaJIbLIUsl, MUTMEHTHI. XJI0M4aToO0yMa)KHble TKaHU. Buibl OyMaru u ux npakTHYecKoe
ucnojp3oBanue. TexHoaorus npousBojacTsa o6ymaru. Ctpykrypa Oymaru mojJ MUKpOCKOIIOM BO
¢ayopecuieHTHOM cBeueHHH. [lomydabpukaTs! 1715 IPOM3BOACTBA OyMaru: IpeBecHas Macca Hiu
LEJUTI0I03a; 1IeJUII0I03a OAHOJETHUX pPACTeHUM (COJOMBI, TPOCTHHUIIBI, KOHOIUIM, pHUCa U
JIpyrux); MNOJIyLEIUII0JI03a; MaKyjlaTypa; TpAlNWYHAs IojlymMacca; Ul CHELUAIbHBIX BHUJIOB
Oymaru: acOect, MmiepcTb U Jpyrue TEKCTWIbHbIE BosIokHA. IlpomsBoacTBo Oymaru:
HPUTOTOBJICHUE OyMa)kKHOM Macchl (pa3Moi U CMEIIEHHEe KOMIIOHEHTOB, MPOKJIeiiKa, HAIOJTHEHNE
M OKpacka OymMa)KHOUM Macchl); BbIpaOOTKa OyMa)KHOW Macchl Ha OyMarojenaTeabHON MallluHe
(pa3baBieHre BOJOW M OYMCTKA MACChl OT 3arpsA3HEHUH, OTJIMB, IPECCOBAHUE U CYIIKA, a TAKKE
NepBUYHAs OTJENIKa); OKOHYaTellbHas OTJeNKka (KajJaHAWpOBaHME, pe3Ka); COPTUPOBKA U
yIaKOBKa.

CrpourenbHbie pacTtBopsl. M3BecTb. Men. Ilecok. beron. Llement. Mctopus crekna. Kuprnuum.
@appop u dasHc. [lpeBecMHa - YHUKaJIbHBIM CTPOMTENbHBIM Marepuain. JlakokpacouHble
Marepuanbl. CBolcTBa onudbl, MACISIHBIX Kpacok, sMajel, pactBoputenei. I[lomstue 00
JKOJIOTMYECKH YHUCTBIX Marepuanax. Kepamuueckas mnena. 3upaput. Kampimmr. CoaoMur.
['pyro6moku. CunmkaTsl METAJIOB M BsDKyIIMe Martepuaibl. Koppo3usi CTpOUTENbHBIX
Mmatepuainos. [loaumepsl B cTpouTenbeTBe. XUMUUECKUE CBOMCTBA CTPOUTENIBHBIX MAaTEpHAJIOB
XUMHYECKass CTOMKOCTh - 3TO CBOMCTBO IIOKa3bIBAET, HACKOJIBKO MAaTepHall YCTOWYUB K
BO3/ICICTBUIO APYTUX BEIIECTB: KUCIIOT, LEN0YEH, coseld U razoB. Koppo3noHHas ycTON4YMBOCTh
- CBOWCTBO Marepuajia MPOTUBOCTOSTh BO3JAEHUCTBUSM OKpYKaromien cpeabl. Yamie Bcero 3to
OTHOCUTCSI K CHOCOOHOCTH HE IpPOIYCKaTh Biary. PacTBOPHMMOCTb - CBOMCTBO, MPH KOTOPOM
MaTepuajg UMEET CIIOCOOHOCTh PACTBOPSTHCS B PAa3IMYHBIX JKUIKOCTSIX. AAre3us - CBOMCTBO,
KOTOPOE XapaKTepHU3yeT CIIOCOOHOCTh COETUHATHCA C APYTUMH MaTepUaIaMU U MIOBEPXHOCTSIMH.
Kpucramnmzanusa - XapakTepucTHKa, INPU KOTOPOM MaTepHall MOXET B COCTOSHUM Tapa,
pacTBopa MM pacijlaBa 0Opa3oBbIBaTh KpHCTAIBl. Buiel 3arps3HeHuil  (TIbUIEBbIE,
pajvaloOHHbIE, OHOJOTMYECKHE, IIYMOBBIE), 3HAUYE€HHUE JKMBBIX OpPraHU3MOB B JOMax u

KBapTHUpax.
[TonsitTue o Qapmakojoruv, MATPOXUMHUHU, XUMHOTepanuu. [lapanenbc - OCHOBOMOJOXKHUK
menuuuHckod xumuu. Knaamii [anen - ¢apmakonor. II. Dpiaumx - OCHOBOMOJOXHUK

xumuoTepanuu. IIpodeccun: xumuk, OnoXuMHK, ¢apmareBT, nabopaHT. JlekapcTBeHHBIC
BemectBa. Kitaccupukanmum neKapcTBEHHBIX BEIIECTB: (hapMaKoIOTHUYeCKas, XHMHUYECKas.
CoIpb€ 711 TOJMy4YeHUs. HEOPraHUYEeCKHX, OPTaHWYEeCKUX JIEKapCTBEHHBIX BemiecTB. Dopmbl
JIeKapCTBEHHBIX IpenapaToB: TabJIETKH, Apake, CBEYH, IMYJIbCUHU, CYCIICH3UH, HACTOUKH U JIp.

[Tepmanranat kamus. Mon. bopHas kucimoTta, OOpHBIM CHUPT, aHTUCENTHYECKAash aKTUBHOCT.



®usznonornyeckuii pactsop. HamareipHblil ciupT. AKTUBUPOBaHHBIN YTOJIb.

SAnoButeie BemecTtBa Snapl. Kmaccudukamus sSIO0BUTHIX BEMIECTB. YTapHBIA Ta3: NpPU3HAKU
orpaBiecHus. OxazaHue nepBoil nmomomu. PTyte. TokcuunocTs mapoB prytH. Conu pryTH:
KOJIOMeNb, CyjiemMa, IpuMeHeHue B MeaunuHe. Mpiubsk. CauHen. CoennHEHUs Xpoma.
TokcnyHOCTh OpraHuyeckux pactBoputesieil. IlpaBuna xpaHeHus s10B B ObITY. Mephl nepBoit
NOMOIIM NpPU OTpaBICHUU. XHUMHUSA M MeAMIMHA. BHOreHHbIE 31EMEHTHI U UX COEIMHEHUs
OO61mit 0630p GMOTOrMYECKON POJIU HIIEMEHTOB-OPraHOr€HOB. MeTasulbl B OpraHu3Me YeJI0BEKa.
buonoruueckas pojb «METaIOB KU3HWY.

Marepuanel, KOTOpble€ HCHOJB3YIOTCS JUIsl H3TOTOBJIGHUS aBTOMOOWJICH. 3ampaBoYHbIE
KUAKOCTU (TOIIMBO, Macila, CMa3KH, OXJIAXJAIoLUe XHUAKOCTU U T. II.); PE3UHBl - LIIMHBI U
PE3MHOTEXHUUECKUE H3JIeNUsl; IUIaCTMAcChl, OTAEIOYHOAECKOpaTUBHBIE MaTepuanbl (0OMBKa,
JaKu M KpacKW, aHTUKOPPO3UOHHBIE MOKPBITUS U T. I.); KJIEH, TEPMETUKU. DJIEKTPOJIUT - ITO
YTO-TO 3HAaKOMOE. BeH3UH, KEpOCUH U pyrue «- MHbl XUMHUYECKUE IPOLECCHI, IPOUCXOASIINE
IIPU SKCILTyaTalluy aBTOMOOWIIS. DKOJIOTHSI U aBTOMOOMIIb.

Mpsuia. CocraB, cTpoeHue, nonydeHue. CHHTETUYECKUE MOIOIIKE CPEACTBA U MOBEPXHOCTHO -
akTuBHble BemniecTBa. OcHOBHble KOMIOHEHTHI CMC: NOBEpXHOCTHO-AKTHBHBIE BEILECTBA
(ITAB); BcromorarenbHble BeELIECTBA: MLIENOYHBbIE COJMM - KapOOHAT M CHUJIMKAT HATpHd,

HeWUTpasbHBIE comu - cynbdar ©u  Qocdar HaTpus;  KapOOKCHMETHIIIEILIIONO3A,
MOJMBUHWINHPPOIUAOH, XUMHUECKHE OTOenuBarenu (Mepcosiv); XUMUYECKUue OTOeIrBaTeNnn
(mepexkucy BomOpoaa); (¢ulnueckue (ONTHYECKHE) OTOenuBaTe I - (IyopecHUpyIOmue

COCJMHEHUs;  aJCOPOLMOHHBIE  KpacuTenu  (yJIbTpaMapuH, HMHIUTO,  CHUHTETHYECKUE
OpraHMYecKUe MUIMEHTbI); O0Mo/100aBKU - (epMeHTHl (JIMMasbl, MPOTEa3bl U Jp.); OTAYLIKH;
antuctaTuku. CpescTBa OBITOBOM XUMHUH - XUMHUYECKHE CPEICTBA M0 YXOY 32 COOCTBEHHOCTBIO:
OJICKI0N, TOMeleHus MU, aBToMoOmsMu. K cpeacTtBam  OBITOBOM  XMMHU  OTHOCSIT
Ne3UHQUUIMPYIOLINE CpEeACTBA, pemneuleHTsl M mp. cpeactBa. CpeactBa OBITOBONH XUMHH,
IPUMEHSIEMbIE /1JIS1 BBIBE/ICHUS ISTEH.

Kocmernueckue moromme cpencrsa. Kpemsl. Ilenomoronue cpeacrBa. OmnosackuBaTenu u
KoHauIuoHepsl. ['enun. CocTaB M CBOMCTBA KAaK COBPEMEHHBIX, TaK W CTapHHHBIX CPEICTB
TUTHUEHBI; TPaMOTHBIA BBIOOpP CpEICTB TUTHEHBI; IOJIE3HBIE COBETHI MO YXOAy 3a KOXeil,
BOJIOCAMH M TMOJIOCThIO pTa. CocTaB M CBOMCTBAa HEKOTOPBHIX MpPENapaToB T'MTHEHUYECKOM,
Je4yeOHOM U IEKOPATUBHON KOCMETHKH, TPAMOTHOE MX UCIOJIb30BaHHE. XUMHUYECKHE MPOIIECCHI,
JeKale B OCHOBE YXOJla 32 BOJIOCAMH, UX 3aBMBKH, YKJIQJKH, OKPACKH; MPaBUIbHBINA YXOJ 3a
BOJIOCAMH, TI'DPaMOTHOE MCIOJIb30BAaHUE IPENApaTOB JUIsl OKpPacKM M YKJIAJAKH BOJOC,
OpUEHTUPOBaHUE B UX MHOrooOpazuu. Jle3010paHThl U O30HOBBIA «IUT» IIaHETHI. [lymucTbie
BEIIeCTBA B MapproMepuH, KOCMETHKH, MOIOMIMX cpeacTBax. O¢upHele Macia. CocTas.
CrnosxHble 3(UpBbL.

XUMHUECKUE 3JIeMEHThl B Onocgepe. bruoreHHsle M BTOPOCTENEHHbIE XMMHUYECKHE AIIEMEHTBHI.
Makpo u MukposnemeHThl. [IpuunMHBI W TpHU3HAKW HEIOCTaTKa B OpraHu3Me YeJoBeKa
HEKOTOpPBIX 3JIeMEHTOB. buoreoxumuueckue nukiabl. LUKIBl ra3000pa3HBIX  BEIIECTB.
Ocanounsle nukibsl. Kpyrosopor azora B 6mochepe. Cunepauusa. Kpyrosopor yriaepoaa B
ounoctepe. Kpyrosopor kucrmopona B Ouochepe. Ilpaktrueckas paborta «KadecTBeHHOE
onpesieNieHue HEKOTOPBIX TSDKEIBIX METAUIOB B BoAe». ATMocdepa Kak CBETODQUIIBTP.
3acopeHHOCTh aTMocdepsbl. [IpHunHBI U3MEHEHUS IPKOCTH, I[BETa aTMOC(EpHl, IPO3PAaYHOCTU U
BUJIUMOCTH aTtMoc(hepbl. Dkojornmueckue mpodiembl B atMmochepsl. [lapHukoBbiii A dexT.
[TapuukoBble ra3el. BTOpocTeneHHble KOMIOHEHTHI aTtMochepsl (yIJIeKHCIblid ra3, MeTaH,
OKCHJBl a30Ta, TpomocepHblii 030H, XJjopdTopyriepoasl). [lociencTBuss NapHUKOBOTO
apdexta. O30HOBBIA KT U 030HOBas AbIpa. Lluki o30Ha. [IpUYMHBI UCTOHYEHHS O30HOBOTO
muTa. BemectBa - 3arps3autenu tpomnocdepsl. OKCHUABI cepbl M XJopa. KucCIoTHBIE TOXIH.
XumusMm npoueccoB. dDoroxumuueckuid cMor. Ponp OKCHIOB a30Ta, 030HA, YrapHOro rasa,
YTJIEBOIOPOAOB U aNbJIETHI0B B 00pa30oBaHUH (POTOXUMUYECKOTO CMOTa.



TeMaThdecKoe TUIAHUPOBAHHUE.

5 Knacc
Ne | Tema Bunst u gopmsbl nestensHOCTH ¢ yueToM | Lludpossie Kozn-
paboueli mporpaMMbl BOCTTUTaHUS pecypchr™ BO
9acoB
1 | Ileponauansubie | becena. Urpa. I'pynmnoBas https://edsoo.ru/ | 10
XUMHYECKHUE
TIOHSITHS
2 | Xumuueckue [Mpaktuyeckas pabora. Mccmemosanwme. | https://edsoo.ru/ | 5
SIBIICHUS [Tapnas. ['pynnosas
3 | CeoiictBa pasmubix | [IpakTrueckas pabora. https://edsoo.ru/ | 15
KJIaCCOB BCILIECTB Uccnenosanue. [1apuas.
I'pynmosas
4 | Ileproanueckuii Pabota ¢ Tabnuuei u kauroi. [lapHas. https://edsoo.ru/ | 4
3aKOH ['pynnosas
6 kyacc
Ne | Tema Bunst u ¢popmsl aesrensHoctu ¢ yueroMm | Luppossie Kon-
paboueil nmporpaMMbl BOCIIUTAHUS pecypcer® BO
4acoB
1 | Ctpocuue PaGora ¢ Tabnuueit u kuuroi. Ilapuas. | https://edsoo.ru/ | 2
BEILIECTBA ['pynnoBast
2 | Bugsl xumuueckux | [Ipaktudyeckas pabora. Hccnenosanue. | https://edsoo.ru/ | 11
peakuuii [TapHas. [ pynmnosas
3 | Beruncnurensnas | Pabota ¢ popmymnamu. https://edsoo.ru/ | 12
XUMHUS NunuBunyansHas
4 | TBopueckas xumus | [IpoekTHbIE pabOTHI. https://edsoo.ru/ | 9
[Tapnast, vHAMBUAATBHAS
7 Knmacc
Ne | Tema Bunst u ¢dopmbl gesrenbHocTH ¢ yueToM | Lludpossie Kon-
paboyeil mporpamMMbl BOCIIUTAHUS pecypcsr™ BO
4acoB
1 | Hemeramisl IMpaktnyeckast  pabora.  Mccmemosanwme. | https://edsoo.ru/ | 24
[Ipoexr.
WNunmBunyansHas. [lapnas. I'pynnosas
2 | Metasuibl. IMpaktnyeckast  pabora.  Mccnemosanwue. | https://edsoo.ru/ | 7
OO6mmne [Tpoexr.
CBEJICHUSA WNupuBunyansHas. [lapnas. I'pynnosas
3 | Okpyxaromuii | IIpoekTHBIE pabOTHI. https://edsoo.ru/ | 3
MUp [Tapnasi, uHaAUBUIATBHAS
8 Kyacc
Ne | Tema Bunst u dopmer nesrensHocTH ¢ yderom | Llugppossie Kon-
paboueii mporpaMMbl BOCTIMTAHUS pecypchr™ BO
9acoB
1 | OcHOBHBIE becena. Urpa. I'pynmoBas https://edsoo.ru/ | 3
TTOHSITHS
XUMHH




2 | O6mas xumust | Pabora ¢ kuwuroii. MccnenoBanue. Ilapnas. | https://edsoo.ru/ | 7
I'pynnoBas
3 | BemectBa B | [IpakTnyeckass  pabora.  Mccnemosanme. | https://edsoo.ru/ | 9
JKU3HU [TpoekT.
4yeJa0BeKa WupusunyansHas. [lapuas. ['pynnosas
4 | Obnactu [TpoekTHBIC pabOTHI. https://edsoo.ru/ | 13
«XMMMYECKOH | [TapHasi, NHAMBUANbHAS
AKU3HIDY
YesoBeKa
5 | Odpopmienue | PabGora c KOMIBIOTEPOM. https://edsoo.ru/ | 2
HPOCKTa [Tapuas. UnauBuayaibHas
9 knacc
No | Tema Bunet u dopmer nesrensHocTH ¢ yuerom | L{udposbie Kou-
paboueii mporpaMMbl BOCIIUTAHUS pecypeer™ BO
4acoB
1 | O6mias xumust | Pabora ¢ kumrou. Hccrmemosanme. Ilapuas. | https://edsoo.ru/ | 5
['pynmnosas
2 | Metasibl. [Mpaktuueckas  pabora.  Hccmenosanwme. | https://edsoo.ru/ | 3
OO6ume [Tpoexr.
CBEJICHUSA WupuBunyansHas. [lapaas. ['pynmosast
3 | Metamisl [lpakTnyeckas  paborta.  Hccnenosanume. | https://edsoo.ru/ | 7
pa3sbIx rpynn | [Ipoekr.
WupusunyansHas. Ilapuas. I'pynnosas
4 | Hemertasisl [Mpaktuueckas  pabora.  Hccrmemosanwme. | https://edsoo.ru/ | 14
IIpoexkr.
WupmBunyansHas. [lapaas. ['pynmosast
5 | Beitu xumus | [IpoekTHBIC pabOTBHI. https://edsoo.ru/ | 5
[MTapHas, vHAMBHIATEHAS




KanengapHo-TeMaTnieckoe MIaHUPOBAHUE MOYUYPOUHOE.

5 Knacc
Ne | HasBanue ypoka
Paznea 1. [lepBonavanbHble XuMuieckne nousatus (104)
1. | XuMus — HayKa o BEILleCTBaxX U NpeBpalleHusX. be3onacHoCTh — I1aBHOE.
2. | BemectBa u Tena, U3 KOTOPBIX OHU COCTOSIT
3. | Merospl NO3HAHUS XUMHH
4. | IlpaBuna paboTsl ¢ 1a00paTOPHBIM 00OPYIOBAHHEM
5. | BemectBa Bokpyr Hac. Kak mojgy4uTh 4ucToe BEMIeCTBO?
6. | BemecrBa Bokpyr Hac. Kak moiy4uTh 9MCTOE BEIIECTBO?
7. | XUMHYECKHE IIEMEHTHI U UX CUMBOJIBI
8. | Atombl 1 MosieKyIbl. DopMyIia - XUMHUYECKOE CIIOBO. IIpocThie U CII0)KHBIE BEIIECTBA
9. «nemMeHThl MaTemMaTruieckoi xumum» Jlomonocora M.B.
10. | 3akoH MOCTOSIHCTBA COCTABA BEIIECTBA
Pa3nen 2. Xumuyeckue sijienust (549)
11. | SIBnenus Bokpyr Hac. [Ipu3HaKyu XMMHUECKUX SIBJICHUIA
12. | SIBnenus Bokpyr Hac. [Ipu3Haku XUMHUYECKHUX SIBICHHUH
13. | Muxaun BacunbseBud JIOMOHOCOB — reHHit. 3aKOH COXpaHEHHsI MACChI BEIIECTB.
14. | Boznyx — cmeck ra3oB. CoctaB Bo3nyxa. Kuciaopona — anemenT u npoctoe BemectBo. O30H
15. | ®usnyeckre U XUMHUYECKHE CBOMCTBA KUCIIOPOa.
Pa3nen 3. CBoiicTBa pa3HbIX KjaaccoB BelecTB (154)
16. | Kmaccudukanmsi HeOpraHM4IeCKUX BEUIECTB.
17. | ®usnyeckue cBoiicTBa BoAbl. PactBopumocTh. HachlllieHHbIE 1 HEHACKIIIEHHBIE PACTBOPHI
18. | XuMudeckue cBOWCTBA BOJIBI.
19. | Oxcunpl. @opmyia u puU3HUECKUE CBOICTBA.
20. | Okcunpl. XUMHUUYECKHUE CBOICTBA.
21. | TernoBoii 3¢ (heKT XUMHUYECKOH peaKIHy.
22. | Bogopoxa — TorumuBo Oynymiero? KocMuueckwuii sneMeHT?
23. | UHaukatopsl.
24. | Kucnotsl. Popmyna u pu3nvecKue CBOUCTBA.
25. | Kuciotsl. Xumudeckne CBOHCTRBA.
26. | Comu. ®opmyna u pU3NIECKHE CBOKCTBA.
27. | Conu. XuMHYECKHE CBOICTBA.
28. | OcuoBanwust. Popmyna u Gu3HUECKUE CBOICTBA.
29. | OcHoBanusi. XMMHYECKHE CBOICTBA.
30. | 'eneTnueckas CBsI3b MEXKAY KJIACCAaMH BEIICCTB
Pasnen 4. llepuoanyeckuii 3axon (44)
31. | [lepBble MOMBITKH KJIACCH(PHUKAIIMA XUMUIECKHUX FIIEMEHTOB
32. | llepnonnuecknii 3akoH u Ilepmommyeckas cucremMa XuMHU4eckux diemeHto JI.U.
Menpeneena
33. | Anpec XUMHUYIECKOTO JIEMEHTA
34. | Ctpoenne aToma
6 KJacc
Ne | HasBanue ypoka
Pasnen 1. Ctpoenne BemecTBa (24)
1. Bunpr XuMHUdeckux cBsI3eH
2. | Kpucrannuyeckue pemeTku u pusndeckie cBOMCTBa
Paznen 2. Buabl xumnyeckux peaxkuui (114)
3. | CreneHb OKHCIECHUS




4. | OKUCIHUTENINU U BOCCTAHOBUTEIU

5. | OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU

6. | Knaccudukarysi XMMHYECKUX PeaKLUH 10 pa3HbIM IPU3HAKaM

7. | Knaccudukanmsi XMuMHYECKUX PEAKIMH 10 pa3HbIM MpPU3HAKAM

8. | Teopus JIEKTPOIUTUICCKON JUCCOITUAITIH. DICKTPOIUTHI

9. | Mounsle peakiumn

10. | KucnoTsl - 3J1€KTpOIHUTHI

11. | Coau — 3aeKTPOIUTHI

12. | OcHOBaHUS — SJICKTPOIHUTHI

13. | l'uaponus
Paszgea 3. BorunciaureabHas xumus (1249)

14. | 3akoH MOCTOSTHCTBA COCTaBa BEIIECTBA. XUMHUYECKas (hopmyJa.

15. | OtHocutenbHast atoMHast Macca. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca.

16. | MaccoBas /10Ji1 XUMHUYECKOT'0 JIEMEHTA B COSIMHEHUH

17. | KonnuectBo BemectBa. Monb. MonsipHast macca

18. | BeluncneHus: KOJIMYECTBA, MACChI BENIECTBA MO YPABHEHUSIM XUMHUECKHUX PeaKIHii

19. | MounspHbIii 00beM razoB. 3aKkoH ABOTaIpo

20. | Boiuucnenuss o0bEMOB Ta30B MO YPAaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA OOBEMHBIX
OTHOIIIEHUI Tra30B

21. | MaccoBasi 10151 BEIIIECTBA B pacTBOpE

22. | Pemenue nmpakTHYECKHX 3a/1a4

23. | Pemenue mpakTUYECKHUX 33134

24. | Pemenue npakTUYECKHX 3a/1a4

25. | Pemenue mpakTHIeCKUX 3a/1a4
Pasnen 4. TBopueckas xumus (94)

26. | Boma B mpupo/ie 1 )KU3HH Y€I0BEKA.

27. | [IpocTeiinivie mpuéMbI OUUCTKH BOIBI

28. | Kucnotnsle noxau. «Imurtanus oOpa3oBaHUS KUCIOTHBIX T0XKIEH» NTEHCTBUEM KUCIOT HA
CKOPJIYITY SIUII, YKEJE30.

29. | UsrortoBnenue ¢papaoHOBBIX 3Mei

30. | Xumuueckue BOJTOPOCIH

31. | Mbu1o. MbUIBHBIE OIBITHI

32. | IloBapeHHas coib, ucTopus, 3HaueHue. Kpucrammmsanms

33. | BrelpammBaeM KpHuCTaIIIBI

34. | UccnenoBaHre mokas3aTeaeii MUThEBOM BOJIBI

7 Kjace

Ne | HasBanue ypoka
Paznea 1. Hemerasinbl (244)

1. | I'ajmorensl

2. | Xuop

3. | X710poBOAOPO U COJIIHAS KHCIIOTA

4. | Cepa

5. CepoBoaopon

6. OKcHIbl cepbl

7. | CepHas KHCI0Ta CBOMCTBA pacTBopa

8. | KauecTBeHHBIE peaklluu Ha HOHBI TAJIOTEHOB, CYJIb(aT-nOH

9. | KoHueHTprpoBaHHas cepHasi KUCIOTa

10. | 3arpsi3HeHUE OKpYKarolIel Cpeibl COeTMHEHUSIMHU TaJIOTEHOB M CEePhl




11. | Azor

12. | AMMuak

13. | A3oTHas KUCIOTa

14. | Hutpatsl — ynoOpeHus uiu sia?

15. | Hutpatsl B nuie

16. | ®ochop

17. | Oxcun dhochopa u pochopHas Kuciora

18. | 3arpsi3HEeHUE OKpYKAIOIICH Cpelbl CoeTMHEHUsIMHU (ocdopa

19. | Vraepon. Annorponus

20. | Okcuapl yrireposa

21. | Dxonoruyeckue NpoodIeMBbl, CBI3aHHBIE C OKCUAMU YTIIepoa.

22. | YrompHas KHCIIOTa B € CoNn

23. | Kpemuuii

24. | KauectBeHHble peaknu Ha Gocdat-, CHIMKaT U KapOOHAT-HOHBI
Pa3nen 2. Meraiabl. O01mue cBegeHust (74)

25. | ®dusnueckue CBOMCTBA METAIIOB

26. | CrutaBbl

27. | XuMHYECKHE CBOMCTBA METAJIOB. DIIEKTPOXUMUYECKUH sl HAPSHKEHUH METaJJIOB

28. | IlosydyeHnue meTamion

29. | Kopposusi MeTasion

30. | Kopposus meramios

31. | XKectkocTh BOIBI
Pazgea 3. Oxkpyxarommuii mup (34)

32. | BemectBa n MmaTepraibl B TOBCETHEBHOM JKU3HH YEIIOBEKA

33. | Xumuueckoe 3arps3HeHHE OKPYKAIOIIeH Cpeibl

34. | Ponp XuMuM B pellIEeHUH YKOJOTHYECKHUX MTPOOIEM

8 kiacc Xumus B OBbITY

No | Ha3Banue ypoka
Paszgea 1. OcHoBHbBIE NOHATHS XUMHUH (34)
1. | BBoausble 3aHsTHS
2. BBonnble 3ausaTus
3. | Mctopusi B3auMOOTHOIIIEHUH YeJI0BeKa U MPUPOIbI
Paznen 2. Oomas xumus (74)
4. | Knaccudukanus BelecTs
5. | [loyemy u Kak MPOTEKAIOT XMMHYECKHE PEAKITUU
6. | CBoiicTBa BeIIECTB Pa3HBIX KJIACCOB
7. | CBoiicTBa BeIIECTB Pa3HBIX KJIACCOB
8. | CBoiicTBa BeIIeCTB Pa3HBIX KJIACCOB
9. | CgoiicTBa BelIeCTB pa3HBIX KJIACCOB
10. | Boga
Pasznea 3. BemecTBa B :kxM3HH YesioBeka (94)
11. | YucTele BeliecTBa U CMECH B KU3HH YEJIOBEKA
12. | YncThle BemecTBa M CMECH B KH3HU YEJIOBEKA
13. | [loBapeHHas colib U caxap
14. | Xumus numm
15. | Xumus oumm
16. | Couuku
17. | Cnuukm
18. | bymara




19. | bymara
Pasnen 4. O6aacTn «<XUMHYECKOM KU3HN» YesioBeka (134)
20. | X¥MHS U CTPOUTEIBCTBO
21. | XuMHUs U CTPOUTEIHCTBO
22. | XuMusa 1 MequIIMHA
23. | XuMus 1 MequIiHa
24. | XuMus 1 TpaHCTIOPT
25. | XuMus U TpaHCIIOPT
26. | XuMus ¥ uucToTa B JOME
27. | XUMHS M YUCTOTA B IOME
28. | XuMHs 1 4UCTOTA B JOME
29. | XuMHs 1 KOCMETHYECKHE CPEJICTBA
30. | Xumust 1 KOCMETHYECKHE CPE/ICTBA
31. | Xumus u rutanera 3emist
32. | Xumus 1 miaHeta 3emMist
Paszgea S. Odopmiienne nmpoekra (24)
33. | OdopmieHHE TPOCKTOB
34. | OdopmiieHHE IPOEKTOB
9 knacc
No | Ha3Banue ypoka
Paznen 1. O6mas xumus (54)
1. | Xumuueckuii anemenT u [leproanuecknii 3akoH. CTpoeHHE aTOMa U CTETIEHb OKUCIICHHUS
2. | OKUCINTETHHO-BOCCTAHOBUTEIIBHBIC PEAKIIHN
3. | Knaccdukanus BemecTB. XMMUUECKasi CBSI3b M KPUCTAJUIMYECKAsI PEIIETKA.
4, Tunbl peakiuil. DJIEKTPOJUTHYECKAS] TUCCOITUALIHS
5. | Monnsle peakiuun
Pa3nen 2. Metaanl. O6uue cBexeHust (34)
6. Du3nyecKre CBOMCTBAa MeTAITOB. CIIaBbl
7. | XuMHYECKHE CBOMCTBA METAJIOB. DIIEKTPOXUMUYECKUH s HAPSHKEHUH METaJJIOB
8. | [lonyuenue mMeTamioB
Pazngen 3. Merasibl pasubix rpynin (74)
9. Illenounsie meTasisl. Ilenoun
10. | Kanpiuii u Mmaraui
11. | CoeanHeHHS MIEIOYHBIX U MIETOYHO3EMENBHBIX METAJIIOB
12. | AnroMuHmiA
13. | Okcu ¥ THAPOKCH] ATFOMUHHUS
14. | Xenezo
15. | CoenqunHenus xenesa
Paznen 4. Hemeranuasl (144)
16. | I'amoreHsl
17. | XJ10poBOJOPO/I U COJISTHASI KUCIIOTA
18. | Cepa
19. | CepoBonopon
20. | Oxcuapl cepsl
21. | KoHuleHTprpoBaHHAs cepHasi KUCIIOTa
22. | AMMuak
23. | A3oTHas KucioTa
24. | Docdop
25. | Okcun pocdopa u pocdopHas KucioTa




26.

Yrnepoa. Amnorponus

27. | Okcuapl yraepoaa
28. | YronpHasi KUCIOTa U €€ CONU
29. | Kpemuuit
Paznen S. bbIT 1 xumus (54)
30. | KayecTBeHHbIE peaklUy B )KU3HU YEJIOBEKA
31. | lonsg B «<XUMHUYECKOM OBITY
32. | XuMHUYECKHUE PEaKIK Ha KyXHe
33. | XuMuueckue 3a1a4u B ObITY
34. | Xumuueckue 3a/1a4u B OBITY
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