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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa MmO XMMHHM OCHOBHOTO o0OImIero oOpa3oBaHus (yriayOJE€HHBIH YpOBEHB)
COCTaBlicHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHOMN
mporpamMMbl  OCHOBHOTO o0miero oOpaszoBanms, mnpeacraBieHHbIx B @I'OC OO0, c yderom
denepanbHO paboueil mporpaMmbl BOCIIUTAHHUS.

ITporpaMma no xumuu pazpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIYU YUUTEIIO
B CO3aHUH paboyel MPorpaMMBbI 10 Y4eOHOMY MTPEIMETY.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHS OOy4yaloOUIMXCA CpEICTBAaMU Y4YeOHOro TpeaMeTa, OIpeaesnseT
00s3aTeNbHOE IIPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYpY IO pa3zesiaM U TeMaMm, paclpeaeieHue
0 KJaccaM, pPEKOMEHIYEMYIO0 IIOCIEAOBAaTENbHOCTh HU3YYEHHUS XUMHM C  Y4YETOM
MEXIMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4Y€OHOIro Mpolecca, BO3PACTHBIX
0coOeHHOCTeH oOyuaromuxcs. B mporpaMmme Mo XMMHUHM YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeaMera B peain3alud TpeOOBaHMK K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM U
OpeIMETHBIM pe3yibTraTaM oOydeHHss W B (OPMHPOBAHWM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJIbHON 1eATEIHbHOCTH 00YUaIOIIErocs M0 OCBOCHUIO YUeOHOTO COIeP KAHMUS.

W3ydyeHne XMMHHM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OpPUEHTHUPOBAHO Ha
OOLIEKYJIbTYpPHYIO  HOJATOTOBKY, HEOOXOAMMYIO Uil  BbIPAOOTKHM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, PA3BUTHS WHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH M WHTEPECOB OOYyYaroImuxcs, Ha
MpOJ0HKeHHE 00y4YeHUs Ha YPOBHE Cpe/IHero o0Iiero oopa3oBaHus.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHEH
IIPEJICTaBJICHUS O IPEBPAIECHUAX SHEPTUU U BELIECTB B IPUPOAE, O MyTAX PEIICHUS ITI00ATbHBIX

npoOjeM  YCTOWYMBOTO  Pa3BUTHS ~ YEJIOBEYECTBA —  CBIPhCBOM,  DHEPTrETHYECKOM,
NPOJIOBOJILCTBEHHOM ~ TpoOJieM,  MpOoOJIeMbl  JKOJIOTHYECKOH  0e30MacHOCTH,  mpoliieM
3[PaBOOXPAHCHUSI.

N3ydenue xumun:

- CHOCOOCTBYEeT peajau3allid BO3MOXHOCTEH ISl CaMOpa3BUTHA U  (HOPMUPOBAHMS
KYJITYpBI IMYHOCTH O0yUaroMMXCs, X 0011el U pyHKIIMOHAIBHOM IPaMOTHOCTH;

- BHOCUT BKJIaJ B (QOPMUPOBAHHWE MBIIUIEHUS M TBOPUYECKHUX CIIOCOOHOCTEN
00y4aroIuXxcsi, HABBIKOB UX CaMOCTOSITEIbHON YU4EOHOM JESATEeIbHOCTH, SKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HM, TaKk M B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

- 3HAKOMUT CO CHEIU(PHUKON HAy4YHOTO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI MPECTABICHUN
0 €IMHCTBE NMPUPOBI U UETOBEKA, SBISETCS KIIOYEBBIM 3TAllOM B OPMUPOBAHUU €CTECTBEHHO-
HAYYHOH IpaMOTHOCTU O00YyYaroIuXcs;

- crmocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMUMHMH O0OECHEUMBAIOTCS CHEeUU(UKON comep kaHus
peaMeTa, KOTOPBIM SIBIAETCS NEAArorn4ecky aJalTHPOBAHHBIM OTPAaXXEHUEM OIPEIEIEHHOTO
JTana pa3BUTHS XUMHH.

VYriyOonéHHplid Kypc XMMHH OCHOBHOTO OOIIero oOpa3oBaHMsI OpPUEHTHPOBAH HA OCBOEHHUE
00yYaromKUMHUCS CUCTEMbI MEPBOHAYANBHBIX MOHATHH XMMUH, OCHOB HEOPraHWYECKOH XUMMH,
OCHOBOITOJIATAIONIMX MpPEJCTaBICHUNH OOLell XWMUM U OTHCNIBHBIX 3HAUUMBIX MOHATUH
OPraHNYeCKON XUMHH.



CrpykTypa copaepkaHus IpOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona k e msydenuro. Conep)kaHHe CKIIAIBIBACTCS M3 CHUCTEMBI MOHSATHA O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
OpraHU30BaHbl 110 MPUHIIMITY [10CIEA0BATEIbHOIO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX
IPECTaBICHUN Pa3HOTO YPOBHS:

- AaTOMHO-MOJICKYJISIPHOM TEOPHH KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

- [Iepuonnueckoro 3akona /.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

YUY€HHsI O CTPOEHHH aTOMa M XMMHUYECKOH CBSI3H;

- IPEJCTaBICHUN 00 IEKTPOIUTHUECKON AUCCOLMAIMM BEIECTB B paCTBOPAX;

- -0 XUMUYECKOH KUHETUKE M TEPMOINHAMUKE.

B ocHOBy TeopeTMyecKMX 3HAHMW TIOJOXKEHbI ASMIHPUYECKHA TOJYYECHHBIC (DaKTHI.
Teopernueckne 3HaHMS Pa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHSA K JIpyromy H
o0ecrneynBaroT 00y4aroUMCsi BO3MOXKHOCTb OOBSCHITh U IPOrHO3UPOBATH CBOMCTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUYECKOTO IPUMEHEHUS H3y4aeMbIX BEIECTB.

OcBoeHue cozepkaHus MPOTrPAMMBI 110 XUMHH IPOUCXOIUT C MCIIOJIIb30BAaHHEM 3HAHUH U3
paHee M3Y4YEHHBIX Y4eOHBIX MPEAMETOB: OKpPYKAIOLIMKA MHp, Ouonorus, (usuka, MaremaTuka,
reorpagusi, TEXHOJIOTUSI, UCTOPHSL.

[IporpaMmma ocHOBHOro oOmero o0pa3oBaHus 1O XUMHMU (YIUIyOJEHHBIH YpPOBEHD)
OPUEHTHPOBaHAa Ha COXpaHEHHWE (YHIAMEHTAIFHOTO XapakTepa o0pa3oBaHHsA, CIEUUPUKU
yuyeOHOro mpeamera u oOecHeueHHe YCHEeIHOro oOy4YeHHMs Ha CIEAYIOLUIeM YpOBHE
oOpa3oBanus. B mnporpaMmMe no XMMHMH peanu3yeTcs pa3BUBAIOIAs U IpaKTUYecKas
HAIpaBJICHHOCTh OOY4YeHHs XMMHUH, IuddepeHnranns o0ydeHHs, BKIOYaomas npouibHyo
HOJArOTOBKY OOY4YaloLUXCs M TOCIEAYIOUIEe CaMOOIpPEIeIIEHue B BbIOOpE HaIpaBICHUS
o0yueHHsI B PO(UIIbHBIX KJIaccax.

VYriny6néHHoe H3ydYeHHEe XHMHUHM CIIOCOOCTBYET pealu3aluy 3ajad MpodecCHOHAIbHON
OpHEHTAIlMM W HANpaBJIeHO Ha TMPEIOCTABICHHE BO3MOXKHOCTH KaXXIOMy OOyYaromemMycs
NPOSIBUTh CBOM HMHTEJUIEKTYaJbHBIE M TBOPYECKHE CIIOCOOHOCTH TpPU HW3YyYEHUH Y4eOHOTO
npeaMera, HeoOXOAMMble Ui NPONOJDKEHHs OoOpa3oBaHUS M JajbHeWIed TpyJoBOM
NeSITeTbHOCTH.

[Tporpamma mo xumum (yriTyONEHHBIN YpOBEHB) NMpenHa3HAuYeHa JJIsl MCIIOJIb30BaHUS B
00pa3oBaTeNbHBIX  OpPTaHU3aIMsIX, peaTH3yloUmXx mnporpamMmsel auddepernnpoBaHHOTO
(yray6snénHoro, mnpo(UIbHOTO) H3y4YeHHMS OTAEIbHBIX Y4YEOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHusl.

OO6pazoBarenbHble (QYHKIUN XUMHUU, U3Y4aeMOl Ha YIJIyOJIEHHOM YPOBHE, PEaTU3yIOTCS B
nporecce (OPMHUPOBAHUS 3HAHUH OCHOB XHMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIILHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOW KyJbTyphl. 3ajaya y4yeOHOro IpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHCTEMBI
XUMHUYECKUX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSTHUM, 3aKOHOB U TEOPETUUYECKUX IOIOKEHHH,
JOCTYITHBIX 000OMIEHNH MHPOBO33PEHUECKOT0 XapakTepa, S3bIKa HayKH, B TPUOOIICHUH K
HaYYHBIM METOJaM TO3HaHUS MPH U3yUYEHHH BEIECTB U XUMHUECKUX peakuuil, (GOpMUpOBaHUN
U Pa3BUTHUH MO3HABATEIbHBIX YMEHUH M CIOCOOOB JIEATENBHOCTH U UX MPUMEHEHHUU B y4yeOHO-
MO3HABATEJILHON U yueOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil OE30MacCHOTO
00pamieHuns ¢ BEeCTBAMHU B TIOBCETHEBHOM KH3HH.

[lenn wu3ydeHUs XUMHUHM OTPaXarOT HAMpPaBIECHHOCTh OOYYEHHsST Ha pa3BUTHE U
CaMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIUIEKTa U 00N KyJIbTYpHI.

M3yueHne XMMHUN HANIPaBJIEHO HAa TOCTH)KEHUE CIIETYIOIUX LEeJeH:



- (OopMHpOBAHNE MHTEIJIEKTYalbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BAHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TPHHATUIO DEUICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

- (popMHpOBaHUE CHUCTEMbl XUMHUECKUX 3HAHUN KAaK KOMIIOHEHTa €CTECTBEHHO-Hay4YHOMH
KapTUHBI MUpA, KaK OCHOBBI U1 IOHUMaHWs XUMHYECKOH CTOPOHBI SIBJICHMM OKPY’KaIOLIEro
MUPa, OCBOEHUE S3bIKA HAYKH;

- mproOIIeHNEe 00yUYaAIOMINXCS K CAMOCTOATEIBHOM 1M03HABATEIBHON M UCCIIEI0BATEILCKOM
NeSITEeIbHOCTH, K HAy4YHbIM METOJaM II03HaHMs, (OpPMUPOBAaHME MOTHUBALMM M pa3BUTHE
CHOCOOHOCTEH K U3Y4YEHUIO XUMUM;

- (hopmupoBanHue 00MIEH (YHKIIMOHATHPHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qucIe YMEHHN OOBSCHATH W OIICHWBATh SIBICHUS OKPYXKAIOIIETO MHUpA, UCHONB3Ys 3HAHUS U
OMNBIT, TOJYYEHHbIE MNPU H3YYEHUU XHUMMH, I[PUMEHATh MX IpU peuleHuH npolieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH N€ATEIBbHOCTH;

- pa3BUTHE y OOydYaromMXcs MHTEpeca K HM3YyYCHHIO XMMUU H cepam JesTeIbHOCTH,
CBSI3aHHBIM C XHMHEH, MOTHBAIUs K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOWIETO MPOGWIS U
HaIlpaBJIEHHOCTH JlaJIbHEHIIIEro 00yYeHus;

- OCO3HAHME LEHHOCTH XMMMYECKUX 3HAHUM B JKU3HU 4YEJIOBEKA, IIOBBILICHHE YPOBHS
DKOJIOTMYECKON KYJIbTYpBl, HEHNPUATHE INEHUCTBUN, IPUHOCIIIMX BpEA OKpPYXKaIOLIEH cpene u
3JI0POBBIO JIIOACH;

- IpruoOpeTeHne 00yJarOIIMMUCS OIbITa CAMOIIO3HAHUS, KJIFOUEBbIX HaBBIKOB (KIIIOUEBBIX
KOMIIETEHIIUI ), HEOOXOAMMBIX JJIs1 pa3IMYHBIX BUJOB JESITEIbHOCTH.

Ha yrnybnénnoe usyuenue ydeOHoro mnpeamera «Xumus» orBoautcs 102 yaca B 8
KJIacce, TO €CTh 2 Jaca B Hememro 3a cuéT obg3arenbHoi yactu OOIT OOO u 1 yaca 3a cyér
gactu OOIT OO0, popmupyeMoil yuacTHUKaMu 00pa3oBaTeIbHBIX OTHOWIEHHH. B 9 kimacce 68
4acoB , TO ecThb 2 yaca B Hesenmo. Beero 170 yacoB 3a aBa roga oOyueHwUs.



COJAEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE IIOHATHUS

XuMusl — BakHas 00JIacTh €CTECTBO3HAHUS W MPAKTUUYECKOH JEATEIBHOCTH YEJIOBEKA.
[lpeqmer xumuu. Pomp XumumM B KM3HM uenoBeka. Kparkue cBeqeHHs 00 HMCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHMH. XUMHS B cUCTeMe HayK. Tena u BemecrBa. dusnyeckue u
XUMUYECKHE CBOMCTBA BEIECTB. ArperaTHble COCTOSIHUA BemecTB. [loHsTHE 0 TeopeTnUecKuX u
SMIIMPUYECKUX METO/axX IO3HAaHUS B ECTECTBEHHBIX HaykaX. [IpeacraBieHuss o HaydHOM
MO3HAHUU Ha SMIIUPUYECKOM YpPOBHE: HAOIIOACHNE, U3MEPEHHE, IKCIIPUMEHT, MOJICIIMPOBAHHE,
BblunciaeHue. IlpencraBiaeHuss 0 HayyHOM II03HAHUM Ha TEOPETUYECKOM YpOBHE: Hay4yHbIE
dbakThl, mpobieMa, TUIIOTe3a, TEOPHUs, 3aKOH.

S3b1k XuMun. ICTOYHUKHA XUMUYECKON HH(OpPMAIUH.

[TonsiTue o meronax paboOThl ¢ XMUMUYECKUMHU BeulecTBamMu. O0OpyJoBaHME IIKOJIbHOU
XuMUYecKkou iaboparopun. [IpaBuna 6e3omacHoOro oOpameHus ¢ BeecTBaMH 1 J1abopaTOpHBIM
00opyI0BaHUEM.

Yucteie BemecTBa M cMmecH. [IpupoanHble cMecu: BO3AYyX, NPUPOAHBIA ras, HE(Th,
IPUPOJIHBIE BOJBI, TOPHbIE MOPOJbl M MUHEpaibl. [IOHATHE O TOMOT€HHBIX M IE€TEPOTEHHBIX
cMmecsx. CriocoObl pazaenenus cmeceil. OuncTka BEniecTB.

BemectBa M XUMUYECKHE pPEaKUHUU. ATOMBI M MOJIEKYJbl. XHMHUYECKHE SJIEMEHTHI.
CuMBOJIBI XUMUYECKUX 3J€MEHTOB. IIpocThie U cnokHble BeniecTBa. MeTamibl 1 HEMETAILIbL.
BemecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHUX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OnpeeneHHe BAJIEHTHOCTH JJIEMEHTOB MO  (Qopmynam
OMHApHBIX COEJUHEHUH M cocTaBieHHE (OpMyNl OMHAPHBIX COEIUHEHHUH MO BaJEHTHOCTH
aneMeHToB. OTHOCUTENbHAA aTroMHasi Macca. OTHOCUTENIbHAs MOJIEKYJsipHast Macca. MaccoBast
JI0JIs XUMHYECKOT0 3J1eMeHTa B coequHeHnu. Haxoxnenue npocreiineil (opMyIibl BelecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocBsA3b KOJIMYECTBA, MAaccChl U
yHclla CTPYKTYPHBIX €IMHHUIl BellecTBa. PacueTsl mo ¢opMyliaM XUMHUYECKHX COEIMHEHUU.
MonspHas Macca cMecH BemiecTB. MonbHast A0S XUMHUYECKOrO 3JIEMEHTa B COCAUHEHHH.
Haxosxaenue npocreiiieit popmyIibl BelecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3nyecKkue U XUMHUYECKHE SBICHMs. XMMHMUYECKas peaklus W €€ NpU3HAKU. Y CIIOBUSA
MPOTEKAaHUS XMMHYECKHUX PeaKIfil. 3aKOH COXpaHEHHUsI MacChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs
teopuss. JKuszHp u pedarensHocTh M.B. JlomoHOcoBa. XmMuueckue ypaBHEHMsS. TuIbl
XUMHUYECKHX peakuuid (COeAMHEHMs, pa3jokKeHus, 3aMelieHus, obmena). Pacyersl mo
XUMHUYECKUM YPABHEHMSIM.

OKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U ABJICHUNA. 3HAKOMCTBO C XUMUYECKOU MOCYI0H,
¢ mpaBwiamMu paboTel B Jaboparopuu U MpHeMaMH oOOpaulieHuss ¢ J1abopaTOpHBIM
oOopynoBanueM. IM3ydeHue u omnmcaHue (QHU3MUECKUX CBOMCTB 00pa3l0OB HEOPTraHMYECKHX
BEIIIECTB — METAJUIOB M HeMeTauloB. Habmonenne ¢pusznyeckux (MiaBieHre BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KHIIEHUE M KOHJIEHCAIUsl BOJbl) U XUMHUYECKUX (FOPEHHE CBEUH,
MPOKAJIMBaHUE METHOW MPOBOJIOKH, B3aUMOJIEHCTBUE COJABI WM MejJa C COJITHOM KHUCJIOTOMN)
sapneHuid. O3HakomJeHHe C oOpasuamu BenlecTB KosnudecTBoM 1 wmonb. HaOmronenue u
ONMCAHNE NTPU3HAKOB NIPOTEKAHMSI XUMHUYECKUX PEaKLUN (pa3iokeHUe caxapa, B3auMOJICHCTBUE



CEpPHOM KHCIOTHI C XJIOPUAOM Oapus, ModydeHHe W pasiokenue ruapokcuna memu (1) mpum
HarpeBaHWM, B3auMoOJEWcTBUE Xkeneza ¢ pactBopom comu Mmeau (). M3yudenue cmocobGoB
paszieneHuss cMmecedl (C TOMOLIbI0 MarHurta, (UIBTPOBAHUE, BBIMAPUBAHUE, TUCTUIUISAIUS,
xpomatorpadusi), mpoBe/ileHue OUYUCTKU MOBapeHHOU conu. HaGmroneHrue U onucaHue OIBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUsI MaCCHI.

BaxHeiimue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHON
MOJICKYJISIPHOI Macchl ra3000pa3HOr0 BEIIECTBA MO W3BECTHOW OTHOCUTENBHOMN IJIOTHOCTH.
OOBbEMHBIE OTHOLLIEHUS Ta30B IPU XUMUUECKHUX PEAKIIMSIX.

Kucnopon — snemeHT u mpocrtoe BemiecTBo. HaxokaeHue kuciopoja B IpUPOJE,
dbuznyeckue U XMMHYECKUEe CBOICTBA (peakluy ropeHus U okucienus). [lporeccol okucienus B
xuBoil mpupoge. Oxcunsl. Ilpumenenue kucimopona. CrocoObl TOMyYeHHUS KUCIOpPOJa B
naboparopur M mpombliiieHHocTU. [loHsTHe o karamuzarope. KpyroBopoT kuciopona B
npupose. O30H — auioTponHast MoAuduKanus kuciaopojaa. O30HOBBIHN CIIOH, €ro 3HauUeHue A
JKUBBIX OPTraHU3MOB. Pa3pynieHue 030HOBOTO CI1osl.

TemnoBoit >(h(exT XuMHUYECKOH peakIHH, TEPMOXMMHUYECKHE YpaBHEHUS, 53K30- H
sHAOTEpMUYECKUE peakuuu. TomnuBo. Mcrnonp3oBaHue yrisi U MeTaHa B KayecTBE TOILUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBoM 3¢ dekre.

Bomopon — »memMeHT UM mpoctoe BeuwiecTBO. HaxoxzaeHue Bojopoda B IPHUPO/E,
buznyeckue U XMMUYECKUE CBOICTBA, MPUMEHEHHUE, CocoObl nonyuyeHus. [lonsarue o kucnoTax
u coisix. Mcnonp3oBaHue BOIOpO/Aa B KAU€CTBE TOILIMBA.

Bopna. ®usnueckue cBorictBa BoAbl. Bonga xak pactsopureins. PactBopsl. HaceleHHsle 1
HEHaCBILIICHHbIE pacTBOpbl. PacTtBopuMocTs BemecTB B Boae. DaxkTopel, BIMSIOIMME HA
pPacTBOPUMOCTh TBEPABIX M Tra3000pa3HbIX BemiecTB. CrocoObl BBIpaKEHUS KOHLIEHTPALUH
pacTBOpPOB: MaccoBasi JIOJIsI PAcTBOPEHHOI'O BEIECTBA, MOJsIpHas KOHIeHTpauus. Pounb
pPacTBOPOB B MPUPOJIE U B )KU3HU YEIIOBEKA.

Xumnueckue cBoiictBa Bojbl. Ilonstue 00 ocHoBaHusx. Ilonstue 00 wHAMKaTOpax.
KpyroBopot Bozbl B Ipupoze. 3arpsa3HeHHe NPUPOAHBIX BoA. OXpaHa M OYMCTKA IMPHUPOIHBIX
BOJI.

Knaccudukanust nHeopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamuss OKCHIOB:
cojeoOpasyromue  (OCHOBHBIE,  KHUCIOTHBIe, aMmdoTepHble) U  HeconeoOpas3yrolue.
MexnayHapoaHass HOMEHKJIATypa OKCHAOB. TpHUBHANbHBIE Ha3BaHUsS OKCHUIIOB. Dusnueckue u
XapakTEepHbIE XUMHUYECKHE CBOMCTBA OKCHUIOB (B3aMMOJCHCTBHE C BOJOW, C KHUCJIOTaMU U
OCHOBaHUSIMH, C IpyTUMH okcuamu). [lomydyenne okcumos.

ITonsiTHE O TMIPOKCHIAX — OCHOBAHUAX U KHUCIOPOJCOJEp)KalIMX KHUCIOTax. KuciaoTsl.
Knaccudukanusa kucnor. MexayHapoaHass HOMEHKIATypa W TPUBHAIbHBIE HAa3BAHUS KHUCIIOT.
dusnyeckue U XUMHUYECKHE CBOMCTBA KHCIOT (B3aMMOJIEUCTBHE C METAJIaMH, C OKCHIAMHU
METaJIJIOB, OCHOBaHUSIMHU U coiisimu). Pan aktuBHoctu merayuioB H.H. bekerosa. Ilomyuenue
KHcno0T. KnuciaoTel B npupose, IpUMEHEHUE BaKHEHIINX KUCIIOT.

OcHoBanus. Knaccudukamuss OCHOBaHMH: MIETOYM U HEPACTBOPHMBIE OCHOBAHUS.
MexyHapoaHass HOMEHKJIaTypa OCHOBaHUW. TpuBHaNbHbIE Ha3BaHUs ocHOBaHuUU. lllenoun, nx
CBOIicTBa (B3aMMOJEHCTBHE C KHCIOTHBIMH OKCHJAMH, KHUCIOTaMH W COJSIMH) U CIOCOOBI
nosydyeHus. HepacTBopuMble OCHOBaHHUS, MX CBOMCTBA (B3aMMOJEHCTBHE C KHCIOTaMHU) U
cnocoObl nosyueHus. AmdorepHocts. [lonsTHe 06 amdoTepHbIX T'MApOKcUAax (Ha mpumepe



THJIPOKCUIOB IIMHKA M aJIOMHHHA): XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C KHUCIOTaMHU U
1IEeJI04YaMH) U MTOJIy4YEHHUE.

Conu (cpenHue, KUCIbIE, OCHOBHBIE, JIBOMHBIE). MexnyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanpHble Ha3BaHMs coned. PU3NYECKUE U XapAKTEPHBIE XUMUYECKUE CBOMCTBA Ha IIPUMEPE
cpennux coseil. [lomyuenue cosei.

I'eneTnyeckas cBsI3b MEXAY KJaCCaMU HEOPraHUYECKUX COCIUHEHUH.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPECIICHUE COAEPKAaHUA KACIOPOJa B BO3/LyX¢E;

HOJy4YeHHe, coOupaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB KUCIOPO/Ia;

HAOJII0/IEHUE B3aUMMOJCICTBHS BELIECTB C KUCIOPOJIOM U YCIOBUN BO3HUKHOBEHHUS U
IIPEKPALLEHUS TOPEHUS;

O3HAKOMJIEHHE ¢ 00pa3ljaMy OKCHJIOB U ONUCAaHHUE UX CBOWCTB;

HoJy4YeHue, coOupaHue, pacro3HaBaHUe U U3yUeHHEe CBOMCTB BOAOPOAa (TOpeHue);

B3auMo ieiicTBre Bojiopoa ¢ okcuaom meau (I1);

UCCIIEIOBAaHNE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IUMYHON PACTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIIEHHON MacCOBOM [10JIEN paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMPEIECIICHHON MOJSPHON KOHLIEHTpAalMEed pacTBOPEHHOIO
BEIIECTBA;

B3alMOJIEHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbLIUEM);

OIIpEeEIICEHUE PACTBOPOB KUCJIOT U IIEJI0YEH ¢ TOMOLIbIO HHAUKATOPOB;

uccieloBaHue 00pa3l0B HEOPraHMYECKUX BEIECTB Pa3IMUHbIX KJIACCOB;

u3zydyeHue B3aumojeictsus oxkcuna meau (ll) ¢ pactBopoM cepHON KHMCIOTBI, KHCIOT C
METaJUIAMH, PEaKINi HENTpaAIU3aluy;

[IOJIyYeHUE HEpPaCTBOPUMBIX OCHOBAHMMH, BBITECHEHHME OJHOIO MeTala JPYI'MM U3
pacTBOpa cony;

B3aMMOJIEICTBHE TMAPOKCHIA IUHKA C pAaCTBOPAMHU KHUCIIOT U ILIEJI0YEil;

pelIeHrne SKCIEePUMEHTAJIbHBIX 3a7ady 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCIMHEHUI.

IHepuoauyecknii 3axkoH u Ilepuoanyeckass cucrema xumudeckux diementros JI. U.
MenpaesieeBa

Crpoenue aToMOB. XuMHuecKas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUU.

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX 3eMeHTOB. IlloHsTHe o0 rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJOYHBIX M IIETOYHO3EMENbHBIX METajulaxX, rajoreHax,
MHEPTHBIX (OJIarOPOJHBIX) razax. OJIEMEHTbI, KOTOpble O0pa3yloT aM@OTEepHbIE OKCHABI U
TUAPOKCHUIBI.

ITepuognuecknii 3akoH. OtkpeiTHe Ilepumonnueckoro 3akona. Ilepmonmyeckas cucrema
xuMuyeckux annemeHToB JI. M. MenneneeBa. KopoTkonepuoanas u JUIMHHONEpUOIHAS (OPMBI
tabmuiel «llepuoanueckas cucrtema xumudeckux snemeHToB Jl. M. MenneneeBa». [lepuonast u
rpynnsl (A- u b-rpynmnsr).

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oromsl. PaguoakTMBHOCTB. DJIEKTPOHBI.
DNeKTpoHHAash OpOMTallb. DHEPreTHYECKHe YPOBHU M IOMYpPOBHU aroma: S-, P-, d-opOurtamnu.
ONeKTpOHHbIE KOH(MUTYpalu W 3JIEKTpOHHO-Tpaduueckue (opmysnsl aToMoB. Puznueckuit
CMBICI TOPSIIKOBOIO HOMEpa, HOMepa Mepuojia U rpynnsl seMeHTa. CTpoeHue 3JeKTPOHHBIX
oOonouek aromMoB mepBbIXx 20 Xumuueckux sneMeHTOB Ilepmoauueckoit cucremsr J[. W.
MenzeneeBa: pacnpeleseHue 3JIEKTPOHOB II0 JHEPreTUYECKUMM YpPOBHSM, IOLYpPOBHSAM U
opOutansim. @uznueckuii cMpica [leproanyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHUS PAINyCca aTOMOB XUMUYECKUX JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 rpynmnam u nepuojam. MzMeHeHne KMCIOTHO-OCHOBHBIX CBOWCTB
COECIMHEHUI XMMHUYECKHX 3JIEMEHTOB B IEPUOJAX U Ipynnax. XapaKTepUCTHKAa XUMUYECKOTO
3J€MEHTa 10 ero nojoxenuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3nauenue [lepuonnyeckoro 3akona u [lepuonuyeckoll CUCTEMBI XUMHUYECKUX JIEMEHTOB
JUIsl pa3sBUTHS HayKu U npakTuku. J[. . Mennenees — y4eHbll U IpayKJaHUH.

ONEeKTPOOTPULIATEIBHOCT ~ XMMHMUYECKHUX  JIEMEHTOB. XHUMHYECKas CBs3b. Buisl
XUMHYECKON CBSI3U: KOBAJICHTHAS IOJSAPHAs CBSA3b, KOBAJICHTHAs HENOJSIPHAs CBSA3b, MOHHAS
CBsI3b. MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHON U MOHHOH CBSA3U. DJIEKTPOHHBIE U CTPYKTYpHbBIE
¢dopmybl BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckne u amopdubie BemecTBa. THIBI KPUCTALIMYECKUX PEIIECTOK: MOHHASI,
aTOMHAas1, MOJIEKYJISIDHAS ¥ UX XapaKTEPUCTHUKHU.

Crenenp okucnenus. OrmpeneneHue CTeNeHeld OKUCIEHUsT aTOMOB B OWHApHBIX
coenquHeHUsAX. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl OKUCIEHHS U
BOCCTaHOBJEHMs. OKHCIUTENM U BoccTaHOBUTENM. CoOCTaBiI€HHE YPAaBHEHMHM IPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH U pacCTaHOBKA B HUX KO3()(UIUEHTOB METOJOM
3JIEKTPOHHOTO OajaHca.

OKCepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U HEMETALJIOB,;

MOJIEJIMPOBAaHUE CTPOEHHUS MOJIEKYJ IIPU MOMOIIY PUCYHKOB, MOJEIEH, IEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYJI;

IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOMIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiy pa3ioKeHUs, COCTUHECHHUS ).

Me:xnpeamernbie CBA3H

Peanuszanus MEXNpEeAMETHBIX CBA3EH NPU U3yYEHUU XMMHHU B § KJIACCE OCYIIECTBISAETCS
yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MMOHATHH, TaK U MOHSATHH, IPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO01e ecTecTBEHHO-HAY4HbIE MOHATHUS: sIBIEHUE (Ipollecc), Hay4yHbIH (akT, rumnoresa,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KIacCU(pUKaINs, NePUOJIUIHOCTb, HAOIIOIEHUE, SKCIICPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJETb.

®usnka: SBICHUS MPUPOAbI, (PU3NYECKUE SBJICHMS, BEIIECTBO, TeJIO, (U3HUECKHE
BEJIMYMHBI, €JUHMLBI M3MEpEeHHUs, 00bEM, Macca, arperatHbleé COCTOSHHUE BEILECTBa, aTOM,
QJIEKTPOH, IPOTOH, HEWTPOH, MOH, MOJIEKYJa, CTPOCHHME Ta30B, JKHUIKOCTEM U TBEPIBIX
(KpHUCTaNIMYECKUX ) TEJI, JIEKTPUUECKHH 3apsi]l, KOJTUYECTBO TETJIOTHI.

buonorus: Ouocdepa, porocuHTE3, MpPoOIIECCH 0OMEHA BEIIECTB.

['eorpadusa: armocepa, ruzapocdepa, MuUHEpalbl, TOPHBIE TOPOJIBI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

Texnonorusi:  TexHochepa, MPOU3ZBOJCTBO, XHUMHUYECKHE  TEXHOJIOTUH,  CBIPhE,
KOHCTPYKLMOHHBIE MaTepUabl.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YT JIYBJIEHHbBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTAaThl OCBOCHHUS MPOTPaMMbI OCHOBHOTO 0O0mmiero o0Opa3oBaHus
JOCTUTAIOTCS B X0Ji¢ O0yUYCHHsI XUMHH B €MHCTBE Y4eOHOW M BOCIIUTATEIHLHON AEATEIbHOCTH
o0pa3oBaTeNbHOIl  OpraHu3allid B  COOTBETCTBUHM C  TPAJAMLIMOHHBIMU  POCCHUICKUMU
COLIMOKYJIBTYPHBIMU W JTyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMHM, TNPUHSATHIMH B OOILECTBE
IpaBUJIaMd M HOPMaMHU MOBEJIEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COIMANTN3AIH 00yYarOIIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYalOUIMXCS PYKOBOACTBOBAThHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMHd U pPACHIMPEHUE OIbITa JESATEILHOCTH Ha ee
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HAyuyHOMY U
HUCTOPUYECKOMY HACIIEUI0, MTOHUMAaHUE 3HAUCHUS XMMHYECKONH HAyKU U TEXHOJIOTMH B KH3HU
COBPEMEHHOT0 00IIeCTBa, B pa3BUTHH SKOHOMHKHU Poccru u cBOero pernona;

2) rpaKIaHCKOI0 BOCIIUTAHMSA:

IIPEJICTABICHUE O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTUBE, TMPOSIBIICHHE KOMMYHHKATUBHOW KYyIbTYphl B Pa3sHOOOpPa3HOH COBMECTHOMN
JESITEIbHOCTH;

CTpeMJIEHHE K B3aUMOIOHUMAHHIO U B3aMMOIIOMOIIH B MpoIecce YYeOHOH U BHEYIeOHOM
JeSITEIIbHOCTH;

TOTOBHOCTH OIICHMBAaThb CBOE€ IIOBEIEHUE M IIOCTYIIKM CBOUX TOBapHILEH C MO3HULIHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) popMmupoBaHNS LHEHHOCTH HAYYHOI'O O3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XUMHYECKOH  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M HEOOXOIUMBIE IJIsi TTOHMMAaHUS
CYIIIHOCTH HAYyYHOU KapTUHBI MUDA;

OCO3HAHHWE LIEHHOCTH HAyYyHOTO TIO3HAHMS JJs PAa3BUTHUS KaXJOro 4YeloBeKa U
MIPOU3BOIUTENIBHBIX CHJI O0IECTBA B LIEJIOM, POJIM M MECTa HayKu «XHUMHSD» B CUCTEME HayUHBIX
MPEACTABICHUI O 3aKOHOMEPHOCTAX Pa3BUTUSA NPHUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJIHON
Y TEXHOJIOTHUYECKOH CPEON;

MO3HABaTe/IbHAass MOTHBALMSI U UHTEpec K OOyuYeHUIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpPa30BAHUIO, K HCCIEIOBATENIbCKON NIEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HampaBIeHUS U YPOBHS JaIbHEUIIETO O0YUYEeHHUS;

4) BocnuTaHUsl KyJbTYPbl 310POBbSI:

OCO3HAHHWE IEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0pOBBIO,
yCTaHOBKAa Ha 3J0pOBbIII 00pa3 KHU3HU, OCO3HAHWE TOCJIEICTBUNH M HENpUSITHE BPEIHBIX
OpUBbIUEK (YHOTpeOJIEHUs] alKOrojsl, HApKOTHKOB, KYpPEeHMs), HEOOXOAWMOCTH COOIOACHUS
npaBul 6€30MaCHOCTU TMPU OOPAICHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B YYEOHBIX M KU3HEHHBIX
CUTYaIusX;

5) TPy10BOT0 BOCIIMTAHMS

(dopMHpOBaHUE 1IEHHOCTHOTO OTHOMICHUS K TPYAOBOM IESATEIbHOCTH KaK €CTECTBEHHOM
NOTPeOHOCTH YEJIOBEKa M K MCCIEI0BATENbCKON IEATEIbHOCTH KaK BHICOKO BOCTPEOOBAaHHOHM B
COBPEMEHHOM OOIIECTBE;



pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMUEH, B TOM YHCIe K Mpodeccusm
Hay4YHOU c(heprl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaIn3aluu B 3TOi cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOILICHHS K IMPHUPOJAE KaK MCTOYHUKY >KU3HU Ha 3emie,
OCHOBE €€ CyLIECTBOBaHHS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYyphl: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIIKOB M OLEHKM HX BO3MOXHBIX IOCJIEICTBUU [JI1 OKPYXAKOLIEH Cpeabl; OCO3HAHUE
JI00aNbHOTO  XapakTepa OJKOJIOTUYECKUX TMpoOJeM M MyTed HX peHIeHHs; CIOCOOHOCTh
MPUMEHATh 3HAHMS, MOJIY4YaeMble NPU U3YYEHUU XHUMHHM, Ui PEIICHUsS 3a7ad, CBSI3aHHBIX C
OKPYXKAIOIIEH CPeNoil; AKTUBHOE HENIPUITHE JECUCTBUM, IPUHOCIIIUX BPEJ OKPYKAIOLIEH CpElE;
OCO3HAHHE CBOCH POJIM KaK TpakJaHWHA M MOTPEOUTEINS B YCIOBHUSIX B3aMMOCBS3H MPUPOIHOM,
TEXHOJIOTMYECKON M COLMAIBHOM Cpel; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKON AESTEIbHOCTH
3KOJIOTUYECKOW HAIpaBJIEHHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaThl OOYYaroIUMXCs, OCBOMBIIMX IPOrpaMMy [0 XHUMHUHU
OCHOBHOT'O 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCLUMIUIMHAPHBIX  (MEXIPEAMETHBIX)  IOHATHH,  OTpa’KarOLIUX
MaTepuaibHOE €IMHCTBO MHpa U MPOIeCcC MO3HAHUS (BELIECTBO, CBOMCTBO, SHEPIUsl, SIBICHUE,
Hay4HbIl (akT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOopHs, HaOIIoleHue, H3MepeHue,
UCCIIeIOBaHKE, SKCIIEPUMEHT U pyTHue);

OBJIAJICHHE YHUBEpCaIbHBIMU Y4eOHBIMH NENUCTBUSIMHU (mo3HaBaTeIbHBIMU,
KOMMYHHMKATUBHBIMU, PETYJISATUBHBIMH), BAKHBIMU ISl TOBBIIEHUS 3()()EKTUBHOCTH OCBOEHUS
colepkaHus ydeOHOro mpeamera, (GOPMHPOBAHUS KOMIETEHIMM, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yUaroIUXCs B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJIBb30BaTh B YUEOHOM, I03HABATEILHON U COLIMATILHOM MTPaKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AencTBUA:

YMEHHSI HCIOJB30BaTh IPHEMBbl JIOTHYECKOI'O MBIIUIEHUS IPH OCBOEHUU 3HAHUU:
pPacKpbIBaTh CMBICH XMMHMYECKHX TMOHSTUH (BBLAENATh HX CYIIECTBEHHBIE IMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTMMHU HMOHATHAMM); aHAJTU3UPOBaTh, CPABHUBAThH, 0000IIATH,
BBIOMpPATh OCHOBaHMA JUIS KJIACCU(PHUKAIMM M CHUCTEMAaTHU3allMU XHMHYECKHUX BEIECTB U
XUMHYECKHX peaklWi; yCTaHaBIMBAThb HPUYMHHO-CIEICTBEHHBIE CBS3M MEXIy OOBEKTaMu
U3YYEHHUSI, CTPOUTH JIOTUYECKUE PpaACCYKICHHUS (MHIYKTHBHbBIC, IEAYKTHBHbBIC, 110 aHAJIOTUN);
npelaraTb KpUTEPUU M BBISIBIATH OOIIME 3aKOHOMEPHOCTH W TNPOTHUBOPEUUS B HM3y4daeMbIX
npoueccax M SBIEHUSX; MPOBOJUTH BBIBOABI M 3AKIIOUEHMS; YMEHUS NPUMEHATH B IPOLIECCE
MO3HAHUS MOHATHUS (MPEIMETHbIE U METaNpeAMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3yEMbIe B XUMHHU, MPEOOPa30BbIBATh MOJEIbHBIE NMPEACTABICHUS — XUMHUYECKUN 3HaK
(cMMBOJ 37I€MEHTa), XUMUYecKas GopMya U YpaBHEHHE XUMUYECKON PEaKIMU — MPU PEeLICHUN
y4eOHBbIX 3a/1a4; C Y4eTOM 3THUX MOJENBHBIX MPEICTABICHUA XapaKTepH30BaTh H3ydyaeMble
XUMHUYECKHE BEUIECTBA U XUMUUECKHE PEaKIUU.

Ba3oBble ucciaenoBatenbckue AeiicTBUS (MeTOAbI HAYYHOIO IO3HAHUSI BelleCTB U
sIBJIEHUI):



YMEHHS PUMEHSATh METOIbl HAYYHOTO MO3HAHUS BEUIECTB U SBJICHUN HA SOMIIUPUUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW T[MO3HABATEIBbHOW M MPOEKTHO-UCCIIEIOBATEIIbCKON
JIeSATEeIbHOCTH;

YMEHHS HCIIOJIb30BaTh IOCTABICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBaTh (HAKThI, BBIABIATH U (POPMYIHMPOBATH
podsieMy, ONpeleNsTh LEedb U 3a/auyd, COOTBETCTBYIOLIUE PEUICHUIO MPOOJIEMBI; MpeaIarath
ONHUCATENbHYI0O WIM OOBSCHHUTEIBHYIO THIIOT€3Y M OCYLIECTBISATh €€ MPOBEPKY; YMEHUs
MIPOBOAMTH U3MEPEHUS HEOOXOIUMBIX ITapaMeTpPOB, BEIUUCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble M MBICIECHHBIE), CAMOCTOSATEIBHO MPOrHO3UPOBATH PE3YJbTAThI,
dbopMyIpoBaTh 0000IIEHNST U BBIBOJBI MO PE3YJIbTaTaM MPOBEICHHOTO OIbBITA, UCCICIOBAHUS,
COCTaBJIATH OTYET O MPOJICIAHHON pabdoTe;

PabGora ¢ unopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHKAX MH(pOpManuu (HaydyHO-TIOMYIIsIpHAas
JaUTepaTypa XHMHUYECKOIO COJAEp:KaHMs, CIIpaBOYHble T1ocoOus, pecypcel HHTepHeTa);
AHAJIM3UPOBATH HH(i)OpMaIII/IIO nu KPUTHYCCKU OLICHUBATh €e AOCTOBCPHOCTDH u
HENPOTUBOPEUYUBOCTh, OTOMPATh M MHTEPIPETUPOBATH UH(DOPMALIHIO, 3HAUUMYIO ISl PELICHUS
y4ueOHOM 3a/layi; YMEHHUs MPUMEHATh pa3jMuHble METOJbl M (POPMYIHMPOBATH 3aMpOChl MpU
noucke U oToope nHpopManuu, He0OXOAUMOMN JUTS BBITOJHEHHUS YYeOHBIX 33/1a4; UCTIOIb30BATh
I/IH(l)OpMaLII/IOHHO KOMMYHHUKATHUBHBIC TCXHOJOIMM W Pa3JUYHBIC IIOMCKOBLIC CHUCTCMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (opMy mpencTaBieHUuss HHPOpPMAIUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIULIbI, PUCYHKH U Apyrue GOopMbl); YMEHUS UCIOIb30BaTh HAYUYHBIN
SI3BIK B KQUECTBE CPEACTBA pabOThI C XMMUYECKOH MH(OpMAIIHE; TPUMEHITh MEKIIPEIMETHBIC
(pu3nyeckue U MaTeMaTHYECKHUE) 3HAKU U CUMBOJIBI, ()OPMYJIBI, aO0OpeBHATYPBI, HOMEHKIIATYPY,
HCIIONIb30BATh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATJISITHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBHUA:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHONM KOMMYHUKAIIUHN):

NPECTaBIATh IOJyYEHHBIE PE3yJbTaThl MO3HABATEIbHOM JEATENIbHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; IyOJUYHO BBICTYNATh C TMpe3eHTalueil pe3ysbTaTOB BbIMOIHEHUS
XUMHYECKOT0 IKCIEPUMEHTa (MCCIIe10BaTeNbCKON 1a00paTOpHON MM MPAaKTUYECKON padoThl,
y4eOHOT0 MpOEeKTa); B X0J€ Auayiora U (MiIM) AUCKYCCHU 3a/JaBaTh BOIPOCHI MO 0OCYKIaeMOn
TE€Me U BbICKa3bIBaTh HJEU, (POPMYIMPOBATH CBOU NPEIJIOKEHHUS OTHOCHUTEIHHO BBITOJIHEHHS
IIPEJI0KEHHON 3a1a4H.

2) yMeHHusl y4eOHOro COTpyAHMYECTBA (TPyNIOBasi KOMMYHUKALINSA):

y4acTBOBaTh B TPYNMNOBBIX (popmax pabOTHI: TUIAHUPOBATH OPraHU3AIMIO COBMECTHOM
paboThI, OMPENENATh CBOIO POJb, PACHPENCIATh 3alaud MEXAY WIEHAMH TPYIIIbI; BBITOIHATH
CBOIO 4acTh pabOThI, KOOPAMHUPOBATH CBOU JEHCTBUA C ASUCTBUSAMH JAPYTHX YWICHOB KOMAaH]bI,
ONpeAeNiATh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON pabOThl; peniath BO3HUKAIOILIUE
npoOsieMbl Ha OCHOBE yueTa OOUIMX HHTEPECOB M COTJIACOBaHMS MO3UIMUI, ydyacTBOBaTh B
00CyX/1eHur, 0OMEHEe MHEHHUSIMU, «MO3TOBOM IITypMe» U IpyTUX (popMax B3aMMOAEHCTBHSL.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

OBJ'Ia)IeHI/Ie YHUBEPCAIbHBIMU y‘-IG6HI)IMI/I PETYIATHBHBIMU }IGP’ICTBHSIMPl BKJIFOYACT
Pa3BUTHC CaMOOPraHu3anu, CAMOKOHTPOJIA, CAMOKOPPCKIIUH, B TOM YHUCJIC:



YMEHHs pemniatb ydyeOHble U HCCIEeO0BaTElIbCKUE 3a7aud: CaMOCTOSITENIbHO BBIOMPATH
croco0 perieHusi yuyeOHOW 3agaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHs, BHIOMPATH
HauOosee MOAXOASAIINNA C YYETOM CaMOCTOSTEIbHO BBIJECJIECHHBIX KPUTEPHUEB), IUIAHUPOBATH
CBOIO paboTy IMpH pelIeHrnH Y4eOHOI UM HMCCIeIoBaTeNIbCKON 3a7aun; Ha OCHOBE MOJYUYEHHBIX
pe3ynbTaToB (HOpMyIHpPOBaTh OOOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE pa3BUTHE
IIPOLIECCOB; AHAJIU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JACUCTBHUA C IUIAHUPYEMBIMHU
pe3ysibTaTaMH, OCYILECTBISATh CAMOKOHTPOJb  JESATEIBHOCTH; KOPPEKTUPOBATH  CBOIO
JESITEIbHOCTh Ha OCHOBE CaMOAHaJIN3a U CAMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3yibTaThl OCBOSHHS MPOTPaMMBbl IO XHMHUH OCHOBHOTO OOILEro
00pa3oBaHus Ha YIrIyOJICHHOM YPOBHE MMEIOT OOIIee COIEepKaTeNbHOE SAPO C MPEIMETHBIMU
pe3ynbTaraMu 0a30BOTO YPOBHSI, COTJIACOBAHBI MEXAY COOOH, YTO IMO3BOJISET PEaTH30BBIBATDH
yrayOJIeHHOE HW3yYeHUE KaKk B paMKax OTJACIBHBIX KJIACCOB, TaK W B paMKax peallu3aiuu
UHAUBUAYAIbHBIX 00pa30BaTENIbHbIX TPACKTOPHM, B TOM YHUCJIE HCIOJB3YysS CETEBOE
B3aUMO/IeHCTBHE opranu3amuu. [1o 3aBepieHnn peann3aniy IporpaMMbl YTTyOJIeHHOTO YPOBHS
00y4YarouIMecs: CMOTYT JIeTajlbHee OCBOUTh MaTE€pPHall, OBJIAJIETh PACIIMPEHHBIM KPYTOM ITOHSTHH
¥ METOZIOB, PELIATh 3a/1aui 00JIee BBICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHBIC pe3yJIbTAaThl BKIIOYAIOT: OCBOCHHE OOYYAIOMIMMHUCS HAyYHBIX 3HAHHM,
YMEHHH U CHOCOOOB AEHCTBUH, crielM(PUUECKUX I NPeJAMETHOH 00aacTH «XHMUS»; OCHOBEBI
HAayY4HOT'O MBIIUICHUS; BU/bI ACSTEIBHOCTH T10 TOJyYSHUIO HOBOTO 3HAHMS, €T0 MHTEPIIPETAINH,
Hp€06pa3OBaHI/IIO U NPUMCHCHUIO B PA3JIMYHBIX y‘~I€6HI)IX N PCAJIbHBIX JXKU3HCHHBIX YCJIOBUIX;
o0ecreunBarOT BO3MOYKHOCTD YCIEIIHOT0 00YUYEeHHs Ha CIIEIyIOIIEeM YpOBHE 00pa30oBaHMsL.

K koHity oOyuyenuss ¢ 8 knacce y oOydaromierocss OynyT cOpMHpPOBaHBI ClEIyIOIIHE
IpeIMETHbIE PE3YJIbTaThl U3YUEHUSI XUMHUH Ha YIIyOJIEHHBIM YPOBHE:

PAacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX IOHSATHH: aTOM, MOJEKYJA, XUMUYECKHUU
JJIEMEHT, METANlJ, HEMETalll, a/uIOTPOIHs, IPOCTOE BEILECTBO, CIOKHOE BEILIECTBO, CMECH
(omHOpONHAS M HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAasi M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEHIECTBA, MOJIb, MOJSPHas Macca, MaccoBas JOJS XUMHUYECKOTO JJIEMEHTa B
COEIMHEHUH, MOJIIPHBI 00BbEM, OTHOCUTEIIbHAS MJIOTHOCTh I'a30B, OKCHUJI, KUCJIOTa, OCHOBAaHUE,
COJb, aM(OTEpHBIH OKCHJ, aM(OTEpHbI T'MJIPOKCHA, XUMHUYECKas peakius, Kiaccudukanus
peaKIMii: peakluu COeIMHEHUS, PEaKIMH PA3JIOKEHHsI, PEaKLMU 3aMEelICHUsI, peaKkIu1 oOMeHa,
9K30- U SHAOTEPMUYECKUE PEAKINH; TEIIOBOM 3(PeKT peakiuu; SApo aToMa, 3JIEKTPOHHBIN
CJION aTtoma, aToMHasi opOuTaib, pauyCc aromMa, XMMHYECKas CBS3b, MOJSIpHAs U HEMOJsIpHas
KOBAJICHTHAsl CBA3b, MOHHAs CBA3b, MOH, KaTHOH, aHHWOH, PacTBOP, MACCOBas JOJs BEIIECTBA
(IpolieHTHAs KOHIEHTpallksi) B PacTBOpE, MOJSpPHAs KOHIEHTpAallMs BELIECTBA B PacTBOPE;
ANEKTPOOTPHULATEIBHOCTD, CTENEHb OKHCIEHUS, OKUCIUTENIN W BOCCTAHOBUTEIHU, OKHCIICHHE U
BOCCTaHOBJIEHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU, METO]] JIEKTPOHHOTO OaslaHca;

WJUIFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHMYECKMX IIOHATHM WM IPUMEHATb OTH
MIOHATUS IIPU ONIMCAHUM BEILECTB U UX IIPEBPALLCHUM;

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUIsl COCTaBIEHUs (hOpMYIT BEIIECTB U YpaBHEHUN
XUMUYECKHUX PEAKLINN;

OTNpeNeNiATh BAJIEHTHOCTh AaTOMOB OJJIEMEHTOB B OWMHApHBIX COCIMHEHUAX, CTEIEHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTUHEHHUSX, IPUHAIICKHOCTD BEIIECTB K ONPEACICHHOMY



KJIaccy coeAuHeHUuW 1o ¢dopMmysaM, BHABl XHMHYECKOW CBS3M (KOBAJICHTHOW M WOHHOW) B
HEOPTaHMYECKUX COCAMHCHHUSIX;

pacKpblBaTh CMBICI 3aKOHOB COXPAaHEHMsSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ITepuoanueckoro 3akona [{. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM T€OPHUH, 3aKOHA ABOTajipo
U ero CIEICTBUHM, TMPEACTaBIEHUH O HAy4YHBIX METOJax IIO3HaHHS, B TOM YHCIE
OKCMIEPUMEHTATBHBIX W TEOPETUYECKHMX METOAAaX HCCICIOBAaHUS BEIISCTB W HM3yYCHUs
XUMHYECKHUX PEAKIUK;

JEMOHCTPUPOBATh MOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX
3JIEMEHTOB OT uX nosoxenus B [lepuoauueckoii cucreme:

OMKCHIBATL M  XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoamueckoid  cHCTEMBI
XUMHUYECKHUX JJICMCHTOB: pa3linyarh MOHATUS «TJIaBHAs MOATpymma (A-rpynmna)» U «mododHas
noarpynna (b-rpynmna)», «Manbie nepuoab» U «00JbLINE TEPUOIBDY;

COOTHOCUTh O0O3HaueHUs, KOTOophle HMelTcs B Tabnuue «llepuoanueckas cucrema
xuMuyeckux aviemMeHToB /J[. 1. MennpeneeBa», ¢ YHUCIOBBIMM XapaKTEpUCTUKAMHU CTPOEHUS
aTOMOB XMMMYECKHUX DJEMEHTOB (cocTaB M 3apsja  fa1apa, oOlLlee YHCIO JIIEKTPOHOB U
pacnpeziefieHue X MO0 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b IMOJOXKEHHS 3JeMeHTa B [lepuonnyeckoil cucteme ¢ pacmpeneieHueM
AJIEKTPOHOB TI0 SHEPTETUYCCKUM YPOBHSM, ITOJYPOBHSM M OPOUTAIIIM aTOMOB TIEPBBIX YETHIPEX
NIEPUOJIOB;

KJIaCCU(UIIUPOBATh XMMHUYECKHUE JJIEMEHTHI, HEOPraHWYECKHE BEIeCTBa, XMUMHUYECKUE
peaxiuu (1o YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

XapaKTepU30BaTh (OMUCHIBATH) (PU3HUECKUE U XUMUICCKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCJIOPOJAA, BOAOPOJA, BOAbI, OOIIME XMMHUYECKHE CBOWCTBA OKCHJAOB, KHUCIOT,
OCHOBaHMUW H CONlel, TEHETHUYeCKYI0 CBSI3b MEXKIy HHUMH, TMOATBEpXkAas MpUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHiA;

OIHCHIBATh POJIb KHCIOPOJa, BOJOPOAA M BOJBI B NMPHUPOJHBIX TPOIECCAX, B KUBBIX
OpraHW3Max, WX TPHUMEHEHHWE B Pa3JIMYHBIX OTPACISIX MPOMBIILICHHOCTH, BO3MOXKHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSCHAT, W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa W
CTPOCHHUS, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYSCKUX MPEBPAIICHUHN B PA3INIHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJBHYIO JOJI0 XUMHYECKOIO 3JIEMEHTa B COEAMHEHUH, MAacCOBYIO JIOJIIO
XUMHYECKOT0 dJIEMEHTa 1Mo GopMylie COeAUHEHHS, HaXOAUTh MPOCTEHIIyI0 (GOopMyIly BelIecTBa
[0 MacCOBBIM WJIM MOJBHBIM JOJSM 3JEMEHTOB, MAacCOBYIO JOJI0 BELIECTBa B pacTBOpE,
MOJISIPHYIO KOHIIGHTPAIlMIO BEIIECTBA B PAaCTBOpPE, MPOBOAUTH paCUYeThl MO YypaBHEHHUSIM
XUMHUYECKON peaKilnu;

MPUMEHSTh OCHOBHBIE OIEpaIlMi MBICIUTEIbHOW NEATENbHOCTH — aHalu3 U CHHTE3,
cpaBHEHHE, OO0O0OIIEeHHe, CHUCTEMATHU3aINI0, KIACCU(UKAIMIO, BBIIBIEHWE MPUYUHHO-
CJICJICTBEHHBIX CBS3CH — JIUISI U3YYCHUS CBOMCTB BEIIECTB M XHMHUECKUX PEAKIIHH, €CTeCTBEHHO-
HAy4YHBIE METOJbl TO3HAHWUS — HAONIOJIEHUE, U3MEpPEHHE, MOJCIUPOBAHHE, JKCIEPUMEHT
(peasbHBIN ¥ MBICIIEHHBIN) — JIJIs1 OCBOSHHS Y4eOHOTO COICpKAHMUS;

PacKphIBaTh CYITHOCTH MPOIECCOB OKUCIICHHS U BOCCTAHOBJICHUS, COCTABIISITH YPaBHEHUS
MPOCTHIX OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN (METOIOM JIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBS3M MEXIY pEalbHO HAOMIOJAeMBbIMU XUMHYECKHUMH SIBICHUSIMHU U
MpoIecCaMy, MPOUCXOASIIMMU B MAaKpO- U MHUKPOMHUPE, OOBSICHATH MPUYMHBI MHOTOOOpa3us
BEIIECTB, COOTHOCUTh XUMUUECKHE 3HAHUSI CO 3HAHUSMU IPYTUX YUEOHBIX MPEIMETOB;

cobmomath mpaBmiia Oe3omacHOW paboThl B JIAOOPATOPUH TIPH  HMCTOJIB30BAHUH
XUMHYECKOH Tocyabl M 00OpyAOBaHHSA, a TakkKe IMpaBuia OOpalleHHs C BEIIeCTBAMHU B



COOTBETCTBUU C MHCTPYKLHUAMHU BBIITOJIHEHUS TaOOPATOPHBIX OIBITOB M MPAKTUYECKUX pabOT 1Mo
MOJYYCHHIO M COOMpaHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KHCIOPOJA), IPUTOTOBICHUIO
pacTBOpPOB C ONPEAECIECHHOW MAacCOBOM JIOJEW PACTBOPEHHOI'O BELIECTBA, PEUICHUIO
SKCIIEPUMEHTANBHBIX 3a71a4 10 TeMe «OCHOBHBIE KJIACChI HEOPTraHUUECKUX COSAMHEHUID;

JEMOHCTPHUPOBATH BJlaJIeHHE OCHOBAMU XUMHUYECKOW IPaMOTHOCTH, BKIIIOUYAIOIIEH YMEHUs
0e30macHOr0 OOpalleHus ¢ BEIIECTBAMH, MCIOJIB3YEMbIMH B IMOBCEJIHEBHON XU3HU, a TAKKe
3HAHHE MTPABWII TTOBEICHUS B IENSIX COCPEKECHUS 3I0POBbS U OKPYKAFOIICH CPEIbI.



