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1. HIOSACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma oO1eo6pazoBarensHoro yueOHoro npeamera OYII 07
Xumus npenHasHadena st uzydenus xumuu B KCud AI'ACY, npu peannszanuu
o0pa3oBaTeIbHON MpOTrpaMMbl CpedHero oOiiero oOpa3oBaHUS B IIpejaesiax
OCBOCHUSI OCHOBHOU mnpodeccruoHaibHON 00pa3zoBaTenbHOM nporpammel (OITOIT)
CIIO na 6a3e OCHOBHOTO O0IIEro OOpa3oBaHMs MPH MOATOTOBKE CIEIHUAIHMCTOB
cpeanero 3BeHa ([1ITICC3).

PaGouas nporpamma yue6Horo npenmera OVYII 07 Xumusi cocraBieHa Ha
ocHoBe TpebOoBaHuil k pesynbraram ocBoeHus OOIl COO, mpeacTaBiIEHHBIX B
OI'OC COO, a Takke Ha OCHOBE XapaKTEPUCTHUKHU IUIAHUPYEMBIX PE3YJIbTAaTOB
JyXOBHO-HPABCTBEHHOT'O PAa3BUTHS, BOCIIUTAHUSA U COLMAIN3ALUNA 00yYaroluXcs,
NpeiCcTaBleHHON B  (eaepanbHOM NporpaMme BOCHUTAHUS W MOIJICKUT
HEMOCPEJCTBEHHOMY MNPUMEHEHUI0 TIpU pealu3aliid 0053aTeNbHON  4acTu
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHUsl.

PaGouas mporpamma mo XMMHUU OTpakaeT ocHOBHbIe TpeboBanus PI'OC
COO K JAMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yjbTaTaM OCBOCHHUS
oOpa3oBareibHbIX Mporpamm. [Iporpamma o xumuu Aa€T NpeaCTaBICHUE O IENIIX
oOy4YeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIONIUXCS CpPEACTBAMH y4eOHOTO
npenMera, YCTaHABJIMBAECT o0s3aTeNIbHOE peIMETHOE coJiepKaHue,
npenycMaTpuBaeT CTPYKTYPUPOBAHHE €ro MO pas3fesiaM U TeMaM Kypca, AaéTt
pacrnpezneneHue y4eOHbIX YacoB IO TEMAaTUYECKUM pasjeiaM Kypca u
MOCIEAOBATENIBbHOCTh  HUX  M3YYEHHS] C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM Y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEHM OOy4alolUuXcs; OINpeAessieT BO3MOXHOCTH IpeaMeTa s
peanuzanuu TpeOOBAaHUI K pe3ysbTaTaM OCBOEHHUS MPOrpaMMbl OCHOBHOT'O OOLIETr0
oOpa3oBaHus, TPeOOBAaHUN K pe3yibTaTaM OOy4YeHHUsS] XMMHUH, a TaKKe OCHOBHBIX
BUJIOB JESITEIIBHOCTH O0Y4arOIIUXCS.

Copmepxanne mporpaMmbl  «XHUMHs)»  HalpaBI€HO Ha  JOCTHIKCHHE
CICIYIOIINX LIEJICH:

*  (opmupoBaHne y OOy4YaIOIIMXCS YMEHHUS OIICHHBATh 3HAYUMOCTH
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XUMHYECKOI0 3HAHUS I KaKJIO0T'0 YEI0BEKA;

* ¢popMHpoBaHUE y 00yYarOUIUXCsl LEIOCTHOTO MPEACTABICHUS O MUPE U
PO XMMHMHM B CO3JaHUU COBPEMEHHON €CTCCTBEHHO-HAYYHOW KAapTUHBI MUPA;
yMEHUSI OOBACHATh OOBEKTHI W MPOLIECCHl OKPYKAIOIIEH J1eWCTBUTEIBbHOCTH:
IIPUPOAHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOU CPEAbl, — HCIIONb3YSA I
3TOI0 XUMUYECKUE 3HAHUS;

* pa3BUTHE y 00yUalOUIMXCsl yMEHUH pa3iandarh GakThl U OLIEHKH, CPABHUBATh
OLICHOYHBIE BBIBOJbI, BUIETh UX CBA3b C KDUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C
ONpEJICTICHHOW CUCTEMON  IIeHHOcTel, QopmynupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

* npuoOpeTeHne OOydYaroIMMKCS ONbITa Pa3HOOOPA3HOW JAESTENbHOCTH,
[IO3HaHUsSI M CaMOIIO3HAHMS; KIIIOUEBBIX HABBIKOB, HMMEIIIUX YHUBEPCAIBHOE
3HAUEHUE [JIS PaA3IMYHBIX BHUJIOB JIEATENLHOCTH (HABBIKOB pEIHICHHUS MpoOJeM,
OPUHATUS ~ pelIeHHuH, TOMCKa, aHaiau3a U o0paboTku  mHpopMaluuy,
KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, OE€3011aCHOTO

oOpalieHusl ¢ BEIeCTBAMH B ITOBCEIHEBHOM KU3HH ).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

XUMHSI — 3TO HayKa O BEIIECTBAX, UX COCTAaBE M CTPOEHHUM, CBOWCTBAX M
MpEBPALICHUAX, 3HAYCHUM XUMUYECKUX BEIIECTB, MATEPUAJIOB U MPOILIECCOB B
MPAKTUYECKOHN AEATEIbHOCTH YEIOBEKA.

Conepxanue 001eoOpa3oBaTeIbHON yU4eOHOW JUCHMIUIMHBI  «XHUMHS
HAIPaBJICHO HA YCBOCHHE OOYYAIONIMMUCS OCHOBHBIX MOHSATHI, 3aKOHOB U TEOPHUI
XAMWH; OBJIAJICHUE YMEHUSMH HAONIONAaTh XUMHYECKUE SIBICHUS, MPOBOJUTH
XUMHYECKUH SKCTICPUMEHT, TPOU3BOIUTH PACUETHI HA OCHOBE XUMHUUYECKHUX (POPMYIT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUH.

B npouecce u3ydeHuss XuMuM @y  OOydYalOlUXCS  Pa3BUBAIOTCS
MO3HABATEIbHbIE MHTEPECHl U UHTEUICKTyalbHbIE CIIOCOOHOCTH, MOTPEOHOCTU B

CaMOCTOATCIBbHOM an06peTeHH>1 3HQHUM 110 XMMHH B COOTBETCTBHUU C
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BO3HUKAIOIIUMHU  KU3HEHHBIMA  TMpoOJeMaMH, BOCIUTHIBaeTCA  OepekHOoe
OTHOIIEHUSI K MPUPOAE, MOHUMAHHE 370POBOr0 00pasa >KM3HU, HEOOXOIMMOCTH
NpeIyNpeXIACHUS SIBICHUM, HAaHOCSIIUX BPEI 3M0POBBI0 M OKpYXKAIOIIEH cpefe.
OHM oCBaMBaIOT MPHUEMBI TPAMOTHOTO, 0€30TTaCHOTO MCTOIB30BaHUS XUMUYECKUX
BEIIECTB M MaTepHajoB, MPUMEHSEMBIX B OBITY, CEIBCKOM XO3SiCTBE M Ha
MIPOU3BOICTBE.

Peanuzanusi neayKTUBHOTO TOAXOJa K HM3YyYEHHIO XHMHUHU CIOCOOCTBYET
Pa3BUTHIO TAaKUX JIOTHUECKUX ONEpaldii MBIIUICHUS, KaK aHalu3 W CHHTES3,
0000IIeHNe W KOHKpETH3allus, CpPaBHEHHWE W aHaJOTHs, CHCTEMaTH3alus W
KJaccuuKamus 1 zp.

N3yueHne XuMUM B KOJUIEIDKE, peasu3yIolieM 00pa3oBaTeIbHYIO POrPaMMy
cpeanero obmero obpasoBanus B npenenax ocsoenus CIIO Ha 6aze OCHOBHOTO
oOmiero oOpa3oBaHusi, UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT Mpoduiis
npo¢eCCUOHAIBHOIO 00pa30BaHMsI. JTO BBIPAKAETCS B COJEP)KaHUU OOy4YECHMUS,
KOJINYECTBE 4YacOB, BBIACISIEMbIX Ha M3Y4YEHHE OTIEIbHBIX TEM IPOrPaMMBbI,
riyOMHe KX OCBOEHHUS OO0y4arolMMHCA, OOBEME U XapakTepe HpPaKTHUUECKUX

SaH}ITI/Iﬁ, BHUJgax BHeay,HHTOPHOﬁ CaMOCTOSITEJIBHOM pa6OTI>I CTYACHTOB.

3. MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIVIAHE

YueOHbI TIpeaMeT «XHMHS» BXOAUT B COCTaB MPEIMETHOM o0O0JacTu
«EcrectBennbie Haykm» DPI'OC cpemnero oOmiero oOpa3oBaHUS W H3y4aeTCs B
obmeo6pazoBarenbHOM IukIe yuyeOHoro mirana OITOIT CITO na 6a3e OCHOBHOTO
o01mrero 06pa3oBaHus ¢ MOJyYeHUEM cpennero odmiero oopazosanus ([ITICC3).

B yue6npix mranax [IIICC3 mecto yuebHOTO TipenMeTa « XUMHUS» B COCTaBE
00X y4eOHBIX MPEAMETOB, OOS3aTENBHBIX JJII OCBOCHHUS TEXHOJOTHYECKOTO

poduis MpodheCCHOHATEHOTO0 00pa30BaHMS.

4. INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHS YYEBHOI'O
INPEIMETA



OcBoeHue cojJiepxkaHusg Y4eOHOTO TMpeaMera «XUMHs» 00ecleunBaeT
JOCTUKEHUE CTYIAECHTAMU CIEIYIOIIUX PE3YJIbTATOB:

® JIUYHOCHIHBIX:

JI8-chopMHUpPOBAHHOCTH ~ POCCHMCKOM  TPaKIAHCKONW  WACHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUSI K CBOEMY HApOJAYy, YYBCTBA OTBETCTBEHHOCTH IIE€peE.l
Ponunou, ropaoctu 3a cBoM Kpau, cBOXO PoiHy, CBOM SA3BIK U KYJIbTYPY, IIPOLILIOE
U HAcTosee MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

JI24-roTOBHOCTH K aKTUBHOM JIESITEIbHOCTH TEXHOJIOTMYECKOW U COLUATIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJHATH TAKYIO JIESITEIbHOCTD;

JI-26 TOTOBHOCTH M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BaHMIO Ha
MPOTSKEHUU BCEH KU3HU;

JI27-chopMUpPOBAHHOCTh DKOJIOTUYECKONW KYJIbTYPhI, IIOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM U COLMAJIBHOU
Cpelibl, 0OCO3HaHME TI00aIBLHOTO XapaKTepa HKOJIOTHIYECKUX MpoleM;

JI31-pacmmpenue onbiTa IESITEIbHOCTH YKOJIOTHYECKONW HAPAaBIECHHOCTH;

JI34-oco3HaHWe  UEHHOCTH  HAy4YHOW  JAESATEIBbHOCTH, TOTOBHOCTH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATENbHOCTD MHINBUIYAJIBHO U
B IpyMIIE.

* MemanpeomMemHbix:

MI1-camocTosiTenbHO  (HOPMYIUPOBATh H  aAKTyaJW3HPOBATH MPoOIEeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

M3-onpenensaty Ueau IESITENbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU HUX
JNOCTUKECHUS;

MI11-ctaButh U GpopMynupoBaTh COOCTBEHHBIE 33a/aud B 00pa3oBaTEIbHOMN
JNEATENBHOCTU U )KU3HEHHBIX CUTYaIUAX;

M12-BBIABIATH NTPUUYMHHO-CIIEICTBEHHBIE CBS3U U aKTYAJIM3UPOBATh 3a/1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs1 JOKa3aTeIbCTBA CBOMX

YTBEPKACHUM, 3a]1aBaTh MApAMETPbI U KPUTEPUU PELLICHUS;



M.44 cnocoOG¢cTBOBaTH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYAULIUU
B pa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO MOBBIMIATh CBOMl 00pa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHB;

M46-BnafgeTr HaBbIKAMHM I[O3HABATEJIbHOM pe(IeKCHUH KaKk OCO3HAHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTENBHBIX IIPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHHU;

MS51-chopMupoBaHHOCTH BHYTPECHHEN MOTHBALUH, BKJIIOYAIOLLEN
CTPEMJIEHUE K JOCTHKEHUIO LEIHU U YCIIEXY, ONITUMU3M, HHULIUATUBHOCTh, YMEHHE
NENCTBOBATh, UCXOI U3 CBOUX BO3MOKHOCTEMN;

® npeoMemHbix.

[11-copMupoBaHHOCTh MPEACTABICHUN: O XUMHYECKOW COCTaBISIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIY XMMUHU B IO3HAHUU SIBJIEHUW IPUPOJBI,B
(GopMHUpPOBaHUM MBILIUIEHUS M KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs] MPAKTUYECKUX 3a/1ay U 3KOJOTHYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U PUPOIAHOM CPELE;

[12-BaieHne cUCTEMO XUMUYECKUX 3HAHUM, KOTOpask BKIIFOYAET:

OCHOBOIIOJIAraroIMe MOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHA
oboiouka artoma, S-, P-, O-2JIEKTPOHHBIE OpPOWMTATM aTOMOB, HMOH, MOJEKYIa,
BaJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHb OKHUCIICHMs, XMMUYECKas CBSA3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBII 00BbEM, YITIEPOJHBIN CKeNeT, GyHKIMOHAIbHAS
IpyIIa, pagukal, HW30MEpHUs, H30MEpPHI, TOMOJOTMYECKUH psAL, T'OMOJIOIH,
YIJIEBOJOPOABI, KHUCIOPOA- W a30TCOJEpKalle COECIUHEHUs, OHOJIOrHYeCcKU
aKTUBHBIE BellleCcTBa (YriI€BOJbL, JKUPBI, OCIKH), MOHOMEp, IOJUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCAVHEHUSA, KPUCTAUINYECKass PELIETKA, TUIIBI
XUMHUYECKHUX peakuun (OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE, JK30-U
SHIOTEPMUYECKHE, pEeaKUWd HOHHOrO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOIIMTHYECKAS] AUCCOLMALSA, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOM pEeaKIHH, XUMHUYECKOE PAaBHOBECHE), TEOPHUM U 3aKOHBI
(Teopus XMMUYECKOTO CTPOCHUS opraHndeckux BemiectB A.M. bytiepoBa, Teopus

BJICKTPOJIMTHYECKON aucconuanuu, nepuoaudeckuid 3akoH J[.M. MeHneneena,
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3aKOH COXPAaHEHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BbIK XHUMUH,
(paKkTONOrMYECKUE CBEIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M 0O€30IacHOM
WCIIOJIb30BaHUU BaKHEUIITUX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YETIOBEKA;

[13-chhopMupOBaHHOCTh YMEHMM BBISIBISTH XapaKTepHbIE TMPU3HAKUA U
B3aUMOCBSA3b M3YUYCHHBIX MOHSATHM, MPUMEHATh COOTBETCTBYIONIME MOHSATUS TPHU
ONMCAHUU CTPOCHUS U CBOWMCTB HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB M HX
NPEBPAILICHUIN; BBISIBJIATh B3aUMOCBSI3b XUMHUYECKMX 3HAHMU C MOHSATUIMU U
MPEJCTABICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

[14-chopmMupoBaHHOCTh YMEHUN UCIIOJIB30BaTh HAMMEHOBAHUSI XUMHUECKUX
COCJIMHEHUN MEXIYHApPOJHOTO COI03a TEOPETUYECKON W TMPHUKIATHON XUMHUHU U
TPUBUAJIbHBIC HA3BaHWS BaXXHEUIIMX BEHIECTB (ITWICH, AalleTWUJICH, TJIUIEPHUH,
dbeHon, popManbIeTUI, YKCyCHas! KMUCJIOTA, TJIMIIMH, YrapHBIN ra3, YrJIeKUCIIbIN ras,
aMMHMaK, TalleHas W3BECTb, HEramieHas W3BECTb, IUTbEBas coJa W JPYTUX),
COCTaBIIATh (POPMYJIBI HEOPraHMYECKHMX W OPraHUYECKUX BEIECTB, ypPaBHEHHS
XUMHYECKUX PpEaKIuh, OOBSICHATH HX CMBICH; MOATBEPKAATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYOIIUMH IKCIIEPUMEHTAMH U 3aIUCIMU
YPaBHEHUN XHUMHUYECKUX PEAKIIUH;

[15-chopmMupoBaHHOCTh ~ yMEHHM  yCTaHABJIMBATh  IPUHAJIC)KHOCTH
U3YUYEHHBIX HEOPTraHMYECKUX U OPraHUYECKUX BEIIECTB K OMPEACICHHBIM Kilaccam
U TpyINInaM COEAWHEHUHN, XapaKTEepPU30BaThb UX COCTAB M BAXKHEWIIIME CBOWCTBA,
ONpENENATh BUABl XUMUYECKUX CBSI3€l (KOBaJEHTHAs, WOHHAs, METAJIMYEecKas,
BOJIOPOJIHAS), THUIIBI KPUCTAJUIMYECKUX PEHIETOK BEIIECTB; KIacCUPUIIMPOBATH
XUMHUYECKHUE PEAKIUY;

[16-BmaieHne OCHOBHBIMH METOJAMU HAYYHOTO I[IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBICHUH (HaOII0JIeHUE, N3MEPEHUE, DKCIIEPUMEHT, MOJICTHPOBAHNUE);

[17-cpopMupoBaHHOCTH YMEHHUW MPOBOJUTH PACUETHI IO XHUMHYECKUM
dbopmynaM U ypaBHEHUSM XMMHUYECKHX PEAKIUNA C MCIOJIb30BAHHEM (DU3NUYECKUX
BEJIMYMH, XAPAKTEPU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAaCCHlI,

obbeMa (HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;, HCIOJIH30BaTh
9



CUCTEMHBIE XUMHWYECKUE 3HAaHWUS I NPUHATUS PEIICHUH B KOHKPETHBIX
KU3HECHHBIX CUTyallMAX, CBA3AHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

[18-chopMupoBaHHOCTh YMEHUN TJIAHUPOBATH U BBIMIOIHATH XUMHYECKUN
AKCTIEPUMEHT (TIpEeBpaIlleHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUHU, TIOJIyUCHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU HA aJIbJICTU/IbI, KpaxmaJl,
YKCYCHYIO KHUCJIOTY; JeHaTypauus OCJKOB IMPU HarpeBaHWUM, IIBETHBIC pPEaKIIMU
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHAa, ONpeNeNsiaTh Cpeay BOJHBIX
PacTBOPOB, KAUECTBEHHBIE PEaKIIMK Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTMOH aMMOHMS; PelIaTh SKCIEPUMEHTANbHbIE 3aJjaud N0 TemMaM «MeTamney U
«Hemeranibl») B COOTBETCTBUM C TMpaBWIaMU TEXHUKH O€30MacHOCTH TIPHU
oOpalieHun ¢ BeHIeCTBaMH U JIAOOpPaTOPHBIM O0OpYAOBaHUEM; MPEICTABIATH
pe3yabTaThl  XMUMHYECKOTO0 JKCIepuMEeHTa B ¢GopMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakIuii W (QOpMyIupoBaTh BBIBOJbI HAa OCHOBE JTHUX
pPE3YIBTATOB;

[19-chopmupoBaHHOCTD YMEHUS aHAJIM3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIONy4aeMyl0 M3 PpPa3HbIX HUCTOYHHUKOB (CPEACTB MacCCOBOM
uHpopmaiuu, cetb IHTepHeT u apyrue);

I110-copMupoBaHHOCT, yYMEHHM COOJIONATh MpaBUIa AKOJOTHUUYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpPaHEHHMsI CBOErO 3J0pPOBbsi U OKpPY’KarOUIEH MNPUPOJHON CpEeIbl; YUUTHIBATh
ONACHOCTh BO3JCUCTBHUS HA KMBBIE OPTAHMU3MBI ONPEICIICHHBIX BEIIECTB, IOHUMAs
CMBICJI ITOKA3aTeNs MPEIEIbHON JOMYCTUMOW KOHLICHTPALUH;

[T11-g1st oOyuaromuxcsi C OrpPaHUYEHHBIMU BO3MOXXHOCTSMH 3/I0POBBSI:
c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO1aX
MMO3HAHHUSI BEIIECTB U XUMUYECKHUX SBJICHUM;

IT12-mms ciaenbIX W CIAOOBHASIIMX OOyYaromuxcs: CHOPMHUPOBAHHOCTH
YMEHUS UCTIONB30BATh pelbehHO TOUCHHYIO CUCTeMY oOo3HaueHu# JI. bpaitns ms

3aIMCH XUMUYECKUX (POpMyIL.

5. COAEPKAHUE YYEBHOI'O NIPEJIMETA
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HaumenoBanue
pa3/iesioB M TeM

Coaepkanue y4yeOHOro marepuaja " (opmbl OpraHM3anuu
AeATeJIbHOCTH 00YYAIOIIMXCS

Pa3znen 1. OcHoBBI CTPOCHUS BeUICCTBA

Tema 1. CTpoenne
ATOMOB XHMHYECKHX
3JIEMEHTOB
npupoaa
XHMMHYECKO# CBSI3H.
OcHoBHOE€
coJepiKaHue.

Bewecmeo. Amom. Monexyna. Xumuueckuu snemenm. Annomponusi.
CoBpemeHHast Mojenb CcTpoeHUs: aroma. CHUMBOJMYECKHH SI3BIK
XAMHH. XAMUYCCKUI 3JIEMEHT. DJIEKTPOHHAsT KOHPHUTypalus aToMa.
Krnaccudukanuss XUMHUYECKHX JJIEMEHTOB (S-, P-, O-3JIEMEHTHI).
BanenTtHble a5ieKTpoHBl. BaneHTHOCTb. DJIEKTpOHHAs IpuUpoAa
XMUMHUYECKOM CBSI3U. DJIEKTPOOTPULIATENbHOCTb. BUabl XUMHUECKON
CBA3M (KOBaJ€HTHAas, MOHHAs, MeTa/uIM4yecKas, BOJOpOJHAs) U
CHIOCOOBI e 00pa3oBaHUsI.

Ilpakmuueckaa paooma Ne . Pemienune pacuyéTHBIX 3a/1a4 HA
YCTAHOBJIEHHE CBSI3U MEXKIY CTPOEHHMEeM AaTOMOB XMMHUYECKHUX
3JIEMEHTOB M UCNOJIb30BAHME XUMHYECKOH CUMBOJIMKH.

Pemienne 3amaHnii Ha WCHOJB30BAaHUE XUMHUYECKOW CHMBOJIMKH U
Ha3BaHUW COEAMHEHUI MO HOMEHKJIATYpe MEKIyHapOIHOTO COHO3a
TEOPETUYECKON U MPUKIATHON XMMHUU U TPUBUATIBHBIX HA3BAHUU IS
COCTaBJICHUS XUMHUYECKHX (OPMYJ JBYXaTOMHBIX COEAMHEHUMN
(oxcumoB, Cynb(GUAOB, THAPUAOB U T.II.) U IPYTHX HEOPraHUUECKUX
COEJIMHEHUH OT/ICJIbHBIX KJIACCOB.

Tema 2.
IMepuoguveckuii
3aKOH W Ta0Jauua
JI.LA. MenaejieeBa

Quzuueckuit cmvicn Ilepuoouueckoeo 3axona J.U. Menoeneesa.
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX JJIEMEHTOB,
00pa3yeMbIX UMH TIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHHEM XHMHYecKoro snemeHTa B [lepuomuueckoit cucreme.
MupoBo33peHyeckoe U HaydHoe 3HaueHue I[lepuoanueckoro 3akoHa
H.N. Menpneneesa. [Ipornoser .M. MenaeneeBa. OTKphITHE HOBBIX
XMUMHYECKUX DJIEMEHTOB.

Pa3znen 2. Xumnuyeckue peakumnu

Tema 1. Tunsoi
XHMHUYECKHX
peakuuii

Kﬂaccuqbukauuﬂ u munvl XuUMU4YECKUX peakuuﬁ c yuacmuem
HeopeaHu4ecKkux eewecms. CocraBnenue ypaBHeHI/Iﬁ peaKI_[I/Iﬁ
COCAMHCHUA, PA3JI0XKCHUA, 3aMCIICHUS, 06M€Ha, B T.4Y. peaKHPII;'I
TOpE€HUA, OKUCICHUA-BOCCTAHOBJICHUSA. ypaBHeHI/IH OKHUCICHUA-
BOCCTAHOBJICHU . CreneHn OKHMCJICHHUA. Oxucnurelb u
BoccTaHoBUTEIb. CocTaBiieHHE U YpaBHHUBAaHUC OKUCIUTEIIBHO-
BOCCTAaHOBHTCIIBHBIX peaKuHﬁ MCTOJAOM JJICKTPOHHOI'O OajaHca.
OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu B Ipupoae,
IMPOU3BOJCTBCHHBLIX IIPOLCCCAX U )KU3HCACATCIbHOCTH OPraHiu3MOB.

Ilpakmuueckaa paboma Ne 2. BbinojiHeHHe PacuyeTHBIX 3aJaHHI
N0 YpPaBHEHMSIM XHMH4YecKHX peakuuil. KonnuecTBeHHbie
OTHOLLEHHUS B XUMUH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl M0 YpaBHEHUSAM XMMHUYECKUX peakiuil. Mojb Kak eIuHUIa
KOJIM4ecTBa BemiecTBa. MoJsipHas Macca. 3aKOHbI COXpaHEHUsI MacChl
U odHepruu. 3akoH ABoragpo. MouspHbIi  00BEM  Tra3oB.
OTHocuTeNnbHAs IUIOTHOCTh Ta3oB. PacueTrsl 1O  ypaBHEHHSIM
XUMHYECKUX peakuuid C HCIONb30BaHHMEM Macchl, oObeMa
(HOpMaJbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA.

Tema 2.
DJIEKTPOJIMTHYECKAS
AUCCOHUALNS U
HOHHBI 00MeH

Teopusi snexmponrumuyeckoti ouccoyuayuu. Homvl. Dnexmponumet,
Heanekmponumul. Peakuyun noHHOro oomena. CocraBlieHHE peakuuit
HMOHHOTO OOMEHa IyTeM COCTABJIEHUS X IMOJHBIX U COKpAIllEHHBIX
HNOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHus Ha
COCTaBJICHUE HOHHBIX peaknuid Teopus  BIEKTPOIUTUUYECKOMN
qucconpanuu. HMoHbl. OJIEKTPOJIUTBI, HEINEKTPONMTHL. Peakuun
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noHHOTOo OoOMeHa. CocTaBieHHE pPEaKUuii HMOHHOTO OOMEHa ITyTeM
COCTaBIICHUSI WX TIOJNHBIX W COKpAIICHHBIX HOHHBIX YpPaBHCHUHU.
KucnotHo-ocHoBHbIE peakiuu. 3aJaHusi Ha COCTABJIICHHE HOHHBIX
peaKuui.

Ilpakmuueckaa paboma Ne 3. DJIEKTPOJIUTHI U HE FJIEKTPOJIUTHI.
Hccnenopanne THIOB XMMHMYeCKHX peaknuii. VccienoBanue TUIIOB
(1o cocTaBy M KOJMYECTBY MCXOJHBIX U 0Opa3yrOIIMXCS BEIIECTB) U
IIPU3HAKOB XMMHUYECKUX peakiui. [IpoBenaeHue peaknuil HOHHOTO
oOME€Ha, OIpeleNeHHe Cpelabl BOJHBIX PpAacTBOPOB. 3aJaHMsl Ha
COCTaBJICHUE MOHHBIX PEAKIIMI.

Pa3nen

3. CTpoeHue U CBOICTBAa HEOPraHUYeCKHX BellleCTB

Tema 1.
Kuaacenpuxkanus,
HOMEHKJIATYpa U
cTpoeHHe
HEOpPraHUu4ecKHuX
BellecTB

Knaccugpuxayusa, nomenxknamypa u cmpoenue HeoOp2aHU4ecKux
seujecms. llpenmer Heopranuuecko xumun. Kiaccudukanus
HEOpraHn4yeckux BemecTB. [IpocTele ©  CIIOXKHBIE BEUIECTBA.
OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCHUIBI, THIPOKCHIBI,
KHUCJIOTBI,  COJK). B3auMOCBSi3b  HEOPraHMYECKHMX  BEIIECTB.
ArperatHble COCTOSIHMS BeriecTBa. Kpucramiueckue u amopdHbIe
BeIIeCTBA.  [HWIMBI  KPUCTAIMYECKUX  PEHIETOK  (aroMHas,
MOJIEKYJIsSIpHasi, HOHHAs, MeTaJuInyeckas). 3aBUCUMOCTh (PU3NUECKHUX
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOMN PEIIETKU. 3aBUCUMOCTh
XUMUYECKON aKTUBHOCTHU BEIIECTB OT BUJIa XUMHUUECKOU CBSI3U M TUTIA
KPUCTAJUTMYECKOM pemeTku. [I[puarnHsl MHOTOOOpa3us BEIECTB.

Ilpakmuueckaa paooma Ne 4. Pemenue 3agaHuii  mo
KJIacCH(PUKALNHM, HOMEHKJATYpe U XUMHYecKUM Gopmyaam
HeOpraHu4ecKux BemecTB. HomeHknaTypa HeopraHH4eCKHX
BEIIECTB: HA3BAHME BEILECTBA MCXOMAA M3 UX XUMHUECKON (HOPMYIIbI
WIM COCTaBJIEHME XUMHUYECKON (opMynbl HCXOAs U3 Ha3BaHUS
BemectBa 1o MmexayHapomgHoit (MIOITAK) wnm  TpuBManbHOU
HOMEHKIaType. Pemenne npakTuueckux 3aaHuii o kiaccupukanuy,
HOMEHKJIaType M XUMHYECKUM (opMysiaM HEOPraHUYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB.

Tema 2. ®u3uKo0-
XHMHYECKHe
CBOMCTBA
HEOpraHu4YecKHX
BelllecTB

H3y'-t€Hue qbu3uqec1<ux U XUMUYECKUX CBOUCME Memaiios U Uux
cnocoboes nOJIy4eHusl.

Merannel. 3HaueHHWE METANIOB M HEMETANIOB B npupoac u
KUBHCACATCIIbBHOCTH YCJIOBCKA U OPraHU3MOB. KOppOSI/IH MCETAJJIOB:
BHAbI KOPPO3HHU, CIIOCOOBI 3allUThbI METAJJIOB OT KOPPO3UH.

H3yuenue ¢pusuueckux u XuMuyeckux cOUCME HeMemanlos U Uux
CcnocoH08 noyyeHus.

Hemerannel. Tunwmunele cBoiictBa HemeramoB [V— VII rpynm.
Knaccupukanuss M  HOMEHKIATypa COEIMHEHHH HEMETaJuIoB.
KpyroBopoTs! OMOTreHHBIX 3JIEMEHTOB B IPUPO/IE.

Onpedeﬂeﬂue XUMUYECKUX CBOUCME HeopeaHuveCcKux eeuecmse.
3aKOHOMepHOCTI/I B H3MCHEHHH CBOICTB IPOCTBIX  BCUICCTB,
BOIOPOIHBIX COC,[[I/IHCHI/Iﬁ, BBICHIUX OKCUIOB U TUAPOKCUIOB.

Konumponvnaa  paboma  Nel. Crpoenme M CBOMCTBa
HEOPraHMYeCKHUX BelleCTB.

Tema 3.
HNnentuduxanus

Ilpakmuueckue paoomul No5, 6. NnenTuduxanus
HEOpPraHUYeCcKHUX BellecTB. Penienne skcrepuMeHTalbHbIX 337a4 10
XMMHYECKUM CBOMCTBAM METAJUIOB U HEMETAJLJIOB, TI0 PaClIO3HABAHUIO
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HEOPraHNIECKUX
BCeIIECCTB

U NOJIY4EHUIO COEAMHEHUI METaJUIOB U HEMETAILIOB.
WNnentudukanys HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAHUEM HUX
(U3UKO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX KAU€CTBEHHBIX PEaKInii.
KagecTBennsie peakiuu Ha cynb(ar-, KapOOHAT- U XJIOPHI-aHHOHBI,
Ha KaTMOH aMMOHHSL.

Ilpakmuueckue padomur Ne7, 8. CocraBileHHe YypaBHeHHil
XMMHYECKHX Ppeakuuid. YpaBHEHUS XHMHYECKUX PpEaKIUl ¢
y4acTHUEM IPOCTHIX U CJIOKHBIX HEOPraHUUECKUX BEIIECTB: METAJIOB
U HEMETAJJIOB; OKCHJOB METaUIOB, HEMETAJIOB M aM(OTEpPHBIX
9JIEMEHTOB; HEOPraHMYECKHX KHCIOT, OCHOBAHUA W aM(OTEepHBIX
TUAPOKCUOB; HEOPraHMYECKHX COJIEH, XapaKTepU3YIOIIMX HX
CBOMCTBA.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3a/JaHUN Ha
CBOMCTBA, COCTaB, IOJy4eHHME U 0€30MacCHOE HCIIOJIb30BAaHHE
BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MNpPaKTHUYECKON
JeSITEIbHOCTH YEJIOBEKA.

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelIeCTB

Tema 1.
Knaccupuxkaumus,
CTpPOEeHUEe 1
HOMEHKJIaTypa
OpraHM4YecKux
BeIlleCTB

Beeoenue. Ilpeomem, mecmo u 3HauyeHue OpP2aAHUYECKOU XUMUU 8
cucmeme ecmecmeeHHvlX HayK.

[TosiBneHne u pa3BUTHE OPraHMYECKON XUMUHN KAK HAYKH.
XUMHYECKOE CTPOEHHUE KaK MOPSI0K COEJMHEHHSI aTOMOB B MOJIEKYJIE
COrJJaCHO MX BaJEHTHOCTH. (OCHOBHBIE TIOJIOKEHHSI TEOpUU
XUMHUYECKOTO CTPOEHHUS OPraHMvecKux coequuennii A.M. bytieposa.
VYraepoaHslii CKeJeT OpraHuYecKOM MOJIEKYJbl. 3aBUCUMOCTH
CBOWCTB BEIIECTB OT XMMUYECKOTO CTPOCHMs MoJeKkyll. M3omepus u
HU30MEPBI.

[lonsatue o ¢yakuuoHanbHOW Tpynme. Pamumkan. [IpuHOMTIBL
KJlacCU(pUKAlMM  OpPraHUYEeCKUX coenuHeHuil. MexayHapoaHas
HOMEHKJIATYpa W  NPHUHLOMIBI  HOMEHKJIATyphl  OPraHUYECKHX
coenuHenuii. [lonstne 00 a3oTconmepkalMX  COEOUHEHMUSIX,
OMOJIOTMYECKH aKTUBHBIX BellecTBax (yrieBojax, jKupax, Oenkax u
Ip.), BBICOKOMOJIEKYJSPHBIX COEAMHEHUAX (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO).

Ilpakmuueckaa paooma Ne 9. CocraBjieHHe HOMEHKJIATYPHI
BelllecTB MO X ¢opmyJie, cocTaBjaeHHe (POPMYJIbI BelleCTB MO UX
Ha3BaHuo. HoMmeHkIaTypa opraHM4ecKUX COCTUHEHHM OTAEIbHBIX
KJaccOB  (HACHIIICHHBIC, HEHACBHIIIEHHBIE M  apOMAaTUYECKUE
YIIAEBOAOPOIbI, CIIUPTHI, (DEHOIBI, ANbJIETH/IbI, KETOHBI, KAPOOHOBBIE
KUCHOTHI ¥ Jip.) CocTaBlieHre MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(hopMyn OpraHMYECKUX BEIIECTB OTICIbHBIX KJIACCOB, UCIOIb3YS UX
HA3BaHMS [0 CHUCTEMAaTHYEeCKOW U TPUBUAIBHOW HOMEHKIATYype
(aTuneH, aneTwieH, rMuepuH, (eHon, (opmanbaeruia, YKCycHas
KHCJIOTA, TIHINH).

Ilpakmuueckan paooma Ne 10. Pacdersl npocreiimei ¢popmy.bl
opraHM4eckoii MoJekyabl. Pacuersl mpocteiimeil  Gopmysbl
OpPraHu4ecKO MOJIEKYJIbI, UCXOJI U3 JIEMEHTHOro cocTtana (B %).

Tema 2. CBoiicTBa
OPraHMYecKux
coeIMHEeHU I

Du3uKo-XuUMUHeCKUe  CEOUCMEA  NPEOCIbHbIX U  HeNnpeOeibHbIX
V211e8000p0008.

OcobeHHOCTH KiIaccCH(UKAIIMM W HOMEHKJIATYphl BHYTPH KJlacca;
TOMOJIOTHYECKUH psif U oOmas ¢opmyina; u3oMepus; (HU3NIECKHe
CBOWMCTBA; XMMHYECKHE CBOWCTBA; CHOCOOBI TOJIyYCHHS): —
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npeAesibHbIe YIIIEBOJOPO/bl (aJIKaHBl W LHUKIOAIKaHbI). ['opeHue
MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHUKOB TeEIUla B
MPOMBIIIICHHOCTH U ObITY. CBOMCTBAa NMPUPOAHBIX YIIIEBOI0OPOJIOB,
Hax0XJECHUE B IMPUPOJE U NPUMEHEHHUE aJKaHOB; HEIpENEIbHbIC
(ayIKeHbI, aJIKMHBI U aJKAJAUEHbI) U apOMAaTUYECKHUE YIIIEBOJOPOIbI.
['openue aneTuneHa kak UICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIaMEHU
JUIS CBAPKU U PE3KU METAJJIOB.

Dusuko-xumuyeckue ceoticmea KUCTIOPOOCOOEPIHCAUJUX u
a3omcooepiIcaux coeOuHeHu.

OcobenHoCcTH KiIaccCH(UKAIMK W HOMEHKJIATYphl BHYTPH Kjlacca;
TOMOJIOTHYSCKUN psa U oOmast gopmyna; u3oMmepus; PU3NIECKUE
CBOMCTBA; — KUCIOPOJCOIEPKAIINE COETUHEHHS (CIIUPTHI U (DEHOJIBL,
KapOOHOBBIE KHUCJIOTHI W A(UPBI, AIbAETHABl U KETOHBI, KHUPBI,
yIA€BOMAbI); —  a30TCOJEp)KallMe  COeAMHEHUs  (aMUHBI U
AMUHOKHCIIOTBI,  Oeyiku).  BBICOKOMOJEKYIspHbIE  COEIMHEHUs
(cuHTeTMYECKME M OWOJIOTHYECKH-aKTUBHBIE).  [IpakTudeckoe
MPUMEHEHHE JTWICHIJUKOJS, riuiepuHa, ¢enona. Ilpumenenue
(dbopmanpaerua, aleTaabAeruaa, YKCyCHOM KHUCIOThl. Mblla Kak coJin
BBICITUX KapOOHOBBIX KHCIOT. Motomue cBoicTBa Mbliia. MoHOMED,
MOJIUMEpP, CTPYKTypHOe 3BeHO. llommmepusanus J3TuiieHa Kak
OCHOBHO€ HAallpaBJICHHE €r0 UCIOJIb30BaHUSI.

Ilpakmuueckana padoma Ne 11. CocraBiieHue ypaBHeHHil
XMMHYECKHX peaKkuuii OpraHu4eckux coeauHeHui. CBoNCTBa
OpPraHUYECKUX COEOUHEHHM OTAENbHBIX KIAccOB (TpUBHAJbHAs U
MeXAyHapoJHas HOMEHKJAaTypa, XMMUYECKHE CBOMCTBa, CHOCOOBI
TOJTy4YEeHUS): TIpeieNbHbIE (JIKaHBI U IUKIIOAIKAHBI), HETPEICTbHBIC
(ayKeHbI, aJIKUHBI U AJKAJAMEHbI) U apOMaTHYECKHUE YIIIEBOJOPOIbI,
CcupThl U (EHOJIbI, KapOOHOBBIE KHCIOTHI U 3(PHUPHI, aTbACTUIIBI U
KETOHBl, aMHUHBl M  aMUHOKHCIIOTBI,  BBICOKOMOJEKYJISPHbBIE
COoelMHEHUs. 3aJaHusi Ha COCTaBJICHHE YPaBHEHUH XMMHUYECKUX
peakuuii ¢ y4JacTHeM OpPraHMYeCKHX BEIIECTB HAa OCHOBAHMM HX
COCTaBa U CTPOCHHSL.

Ilpakmuueckaa paooma Ne 12. TlosryyeHue dTH/IEHA U U3y4YeHHe
ero cBoiictB. [lpeBpamieHuss opraHMYeCcKHX BELIECTB IMpHU
HarpeBaHuu. MoienupoBaHue MOJIEKYI U XMMUUYECKUX MTPeBpaleHUI
Ha MpUMepe dTaHa, STUJICHA, alleTHIICHA U JIp.

Ilpakmuueckan paboma Ne 13. Omnpenejenne CBOHCTB
opraHuvyeckux coequHeHuii. CocTaBieHUE CXeM peakiuil (B ToM
qucle 1o MpeI0KEHHBIM [enoYyKaM MIpEeBpaLICHU ),
XapaKTePU3YIOIINX XUMHYECKUE CBOMCTBa OpraHNYeCcKUx
COEIMHEHUH OT/IeNbHBIX KIACCOB, CIIOCOOBI UX MOTy4YEHUs U Ha3BaHUE
OPraHMYECKUX COEAMHEHUN MO TPUBUAIBHOW WM MEXIyHAPOIHOMN
CHUCTEMAaTUYECKO HOMEHKIIAType.

Tema 3.
HNnentuduxanus
OPraHMYecKux
BeIlleCTB, HX
3HAYEHHE U
NpUMEHEHUE B
OBITOBOM U
NPOU3BOACTBECHHOM
JAeATeJIbHOCTH

buoopeanuueckue coeounenus. Ilpumenenue u 6uonozuveckas pons
yeneeo0os. OKUCIIEHUE YIIEBOJIOB — HCTOYHUK OSHEPIHMM >KUBBIX
opranu3MoB. O6nacTH THpUMEHEHHsT aMHHOKHUCIOT. IlpeBparieHus
OelKoB MUIIM B opraHuzMe. buomnornyeckue ¢QyHKUIUU OENKOB.
buonornyeckue ¢yHkuuu xupoB. Poib opraHuueckoil XUMHH B
peleHnu mpooeM MUIIeBoil 6e30MacHOCTH.

Ponv opeanuueckou xumuu 6 pewenuu npoonem 3HepeemuiecKol
besonacHocmu, 6 pazeumuu  MeOUYUHbl,  CO30AHUU  HOBbIX
MAmepuanos, HOBbIX UCMOYHUKOS 3Hepeuu  (anvmeprHamuerbvle

14




YeJI0BECKa

ucmounuxu suepeuu). ONacHOCTb BO3JEHCTBUS Ha )KUBbIE OPraHU3MBbl
OpraHMYECKHUX BEIIECTB OTHAENbHBIX KJIACCOB  (YIJIEBOAOPOBI,
CIHPTHI, (HEHOJBI, XJIOPOPraHUYECKUE IMPOU3BOJHBIC, ANBICTUIB U
Jp.), CMBICJI [TOKAa3aTelsl MPEAeSbHO TOMYCTUMON KOHLIEHTpALUU.

Konumponsnasa paboma Ne 2 no pasneny 4. CtpoeHue u cBoiicTBa
OpPraHu4YecKUX BelecTB

Pazgen 5. Kunerndyeckue u TEPMOAUMHAMHUYECCKUEC 3AaKOHOMEPHOCTH IIPOTCKAHUSA

XHUMHYIECCKHUX pealclmﬁ

Tema 1. Cxopocth
XHMHUYECKHX
peaxkuuii.
XuMnuyeckoe
paBHOBecHe

Ckopocmu xumuyeckux peakyuti. CKOpOCTb peaKIiH, €€ 3aBUCUMOCTb
OT Ppa3NUYHBIX (DAaKTOPOB: MPHUPOJBI PEATHPYIOMIMX BEIIECTB,
KOHIICHTPALMN PEarupyroNINX BEHIECTB, TEMIIEPATypbl U TUIOMIAAN
peakuuoHHONM mMoBepXHOCTH. TemoBble 3P EKTbl XUMHUYECKHX
peaxnmii. IK30-1 SHAOTEPMUIECKUE, PEAKITHH.

Xumuuecrkoe pasnogecue. OOpaTUMOCTb peakiuil. XHUMHUYECKOE
pPaBHOBECHE M €0 CMEIIEHUE MOJ ACHCTBUEM Pa3IMUYHBbIX (PaKTOPOB
(KOHLIEHTpaIMsl peareHTOB WM MpPOJAYKTOB peakluu, IaBJICHUE,
TeMIeparypa) JUisl CO3JIaHUS ONTUMAJIbHBIX YCJIOBHM HpPOTEKaHUS
xumudeckux npoueccon. [Ipunnum Jle [latense.

Ilpakmuueckan paboma Ne 14. BpluncieHHsI CKOPOCTH
XMMHYECKHX peakuuil. Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX
3a/IaHU Ha aHAW3 (DAKTOPOB, BIUSIONIMX HAa W3MEHEHUE CKOPOCTH
XUMHYECKOM  peakuwd, B T.4. C TMO3UUUHA  DKOJOTUYECKHU
1enecoo0pa3Horo MoBe/eHUsl B OBITY M TPYIOBOW NEATEIBHOCTH B
LIEJIIX COXPAHEHMS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHOU
CpeJbl.

Ilpakmuueckaa padoma Ne 15. YcraHOBJIeHHEe XHMHUYECKOI0
paBHOBecHsI B peakuHsiX. PernieHue NpakTUKO-OPUEHTHUPOBAHHBIX
3agaHuii Ha npumeHenne npuHuuna Jle-Illatense mus HaxoxaeHUA
HaIpaBJICHUS CMEIIECHUS PABHOBECHSI XUMHUECKOM PEaKIMK ¥ aHAIIU3
(hakTOpOB, BIUSIOMIUX HA CMEIICHIUE XUMHUYECKOTO PABHOBECHSI.

Pa3znes 6. PacTtBopbl

Tema 1. IlousiTue o
pacTBopax

Ilonamue o pacmeopax. PacTBopeHne Kak (U3UKO-XUMUYECKUI
npouecc. PactBopel.  CrocoObl  MPUTOTOBIEHUS  PACTBOPOB.
PactBopumocTs. MaccoBasi ot pacTBOpeHHOro BemiectBa. CMbICI
MoKa3arensl MpPeNesibHO  JOMYyCTUMOM  KOHIIGHTpAalM M €ro
UCIIOJIb30BaHUE B OIIEHKE SKOJOTMUYecKoi Oe3omacHOCTH. Pemienue
MPAKTUKO—OPUEHTUPOBAHHBIX PACUYETHBIX 3aJlaHUll Ha PacTBOPHI,
UCIIOJIb3yeMble B OBITOBOM M MPOU3BOJCTBEHHOM JEATEIHHOCTH
YeloBeKa.

Tema 2.
Hccaenosanue
CBOWCTB PacTBOpPOB

Ilpakmuueckasn paboma Ne 16. UcciienoBaHue CBOWCTB pacTBOPOB.
[IpuroToBiieHue pacTBOPOB 3a/laHHOM (MaccoBO, %) KOHIIEHTpALIUU
(c MpaKTUKO-OPUEHTHUPOBAHHBIMU BOTIPOCAMH) U OTIPEICTICHUE CPEIBI
BOJIHBIX PacTBOPOB. PelieHue 3a1ay Ha IPUTrOTOBIIEHUE PACTBOPOB.

Paznen 7. Xumus B ObITY M IPOM3BOACTBECHHOM NeATEJHLHOCTH Y€JI0BEKA

Tema 1.

Xumus B ObITY H
NPOHU3BOACTBEHHOM
AeATEeJIbHOCTH
YeJI0BeKa

Xumus 6 Obimy u NpoU38OOCMBEHHOU O0esmelbHOCIU Yelo8eKd.
Hoselimne 10CTHKEHUS XUMHUYECKOM HAyKW UM XUMHUYECKOH
TEXHOJOTHMH. Poip XUMHM B OOECIEUEHHH DKOJOTMYECKOH,
DHEPreTHYeCKOH M MUIIEBOW OE30MaCHOCTH, PAa3BUTHUU MEIUIUHBIL.
[IpaBuia morcka U aHaTN3a XUMUYECKOU HHGOPMAITIH U3 PA3TMYHBIX
WMCTOYHUKOB (HayyHass M y4eOHO-Hay4yHas JUTepaTypa, CpelCTBa
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MaccoBoi nHpopmanuu, cetb UHTEpHET).

Ilpakmuueckan padoma Ne 17. IlpeacraBieHue pe3yJibTATOB
pelieHus KeiicoB B popmMe MUHHU-I0KIAAa ¢ pe3eHTanuel. [lonck
U aHAJIU3 KEMCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB U TEXHOJOTUMN
¢ ydeToM OymayIieit mpohecCHOHaTbLHON NI TeLHOCTH.

HToroBasi kouTpoJisHas padora Ne3 o pasaenam S, 6, 7.

6. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJIMETA

Ne HAHMeHOBaHHe Pa3/iesioB H TeM Beero | Jekuus | CamocrosiTeJibHast
n/n pabora
Paszpgen 1. OCHOBBI CTPOEHHS BeLECTBA
1. Tema 1. CTpoeHue aToMOB XMMHUYECKHUX 11 1 10
AJIEMEHTOB W MPUPOJIA XUMUIESCKOU
cBs13u. OCHOBHOE COJIep KaHHeE.
2. Tema 2. Ilepnoanueckuit 3ak0H 1
tabmmma J[.1. MenneneeBa
Pa3nen 2. XuMn4ecKue peakunu
3. Tewma 1. Tunbl XuMu4eCcKNX peaxiuii 11 1 10
4, Tema 2. DeKTpoJIUTHYECKAS
JMICCOIIMAITNS M HOHHBI 0OMEH
Pa3nen 3. CTpoeHue U CBOIMCTBA HEOPraHUYECKHUX BElIeCTB
5. Tewma 1. Kimaccudukanms, HOMEHKJIaTypa 17 2 15
U CTPOEHHE HEOPraHMYECKHUX BEIIECTB
6. Tema 2. ®HU3uKko-XUMHUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIIEeCTB
7. Tewma 3. Unentudukarus
HEOPraHMYECKUX BEIIEeCTB
39 4 35
Pa3znen 4. CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelIECTB
8. Tema 1. Knaccudukanms, ctpoeHue u 17 2 15
HOMEHKJIaTypa OpraHMYeCKHUX BEIIECTB
9. Tema 2. CBoMCTBa OPraHMYECKUX
COEOUHEHUN
10. Tema 3. neHTuduKanus opraHuIecKux

BEILIECTB, MX 3HAUYCHUE U NTPUMEHEHNE B
OBITOBOM M IIPOM3BOICTBEHHOM
JESITENILHOCTH YEJI0BEKA

Pa3nen 5. Kuneruyeckue H TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA
XUMHMYECKHX PeaKIuid

11. Tema 1. CKOpOCTh XUMHUYECKUX PEAKIUH. 55 0,5 5
XHMMHUYECKOE PABHOBECUE

Paznea 6. PacTBopbl

12. | Tewma 1. IloHaTHe 0 pacTBOpax 11 1 10

13. | Tewma 2. MccrmemoBaHue CBOMCTB

pacTBOpOB

Pasnes 7. Xumust B ObITY M IPOU3BOJACTBEHHOM

ACATCJIBbHOCTH Y€/I0BCKA

14.

Tema 1. Xumus B ObITY U
IIPOU3BO/ICTBEHHOM JEATEIBHOCTH
YEJI0BEKa

5,5

0,5

5
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78 8 70
15. | Uroro 78 38 40

[Ipu peanuzanuu copepkanusi 001e00pa3oBaTEILHOIO YUYEOHOTO MpeIMeTa
«Xumus» B npenenax ocBoeHuss OIIOII CIIO na 0a3e OCHOBHOrO OOIIEro

o0Opa3zoBaHus ¢ MOJydYeHHeM cpeaHero oomero oopazoanus (IITICC3):

Bua yueOHoii paGoTbl O0bem yacoB

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl 78
O0s3aTes1bHasi ayANTOPHAsI yueOHAasi HATPYy3Ka (Bcero) 8
B TOM YHCJIE:

JICKITUT 8

MTPAKTUICCKHUEC 3aHITHS
71a00paTOPHBIE 3aHITHS
Camocmosmenvras paboma ooyuaowe2ocs 70

Koncynemayuu
Ilpomesrcymounas ammecmayus 6 ¢hopme nudgepeHnaIbLHOrO 3a4eTa

7.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanbHoO-mexHUu4ecKoll 6azvl, HEOOXOOUMOU 014

ocyuiecmejlieHuA 06pa303am €JIbHO20 npoyecca

. OcHalIeHHOCTDH CNeNuaabHbIX
Ne HauMeHoBaHMe cienHAJLHBIX IOMEIeHUH U . o
n/n MoMenleHu ISl cCaMOCTOATEIbHOM PadoThI HOMEINCHUHA H HOMe“mem/m AT
CaMOCTOSITEJIbHOI PadoThI
YyeOHast ayTuTOpHS 151 IPOBEACHUS 1. locka yueOHas
y4eOHBIX 3aHATHI: 2. PaGouee mecTo mpernogaBaTenst
414056, 3. KommuiekT yueOHoi mebenu Ha 25
AcTtpaxaHckasi 061acTb, Yell.
1 r AcTpaxaHs, 4. Harmsinasie mocoOus
p-H JIeHuHCKHi, 5. IlepeHOCHOM MyIbTUMEANITHBIMI
yi. Tatumesa, 1 18a, KOMIUJIEKT
4 srax, nomenienue Ne 408 6. Joctyn k uH(pOpMaIMOHHO-
KOMMYHHKAIIHOHHOM
ITomemenue ans camocrosiTenbHOM paboTsl: | 1. Kommuliekt yue6Ho# Mebenu Ha 50
414056, qell.
AcTtpaxaHckasi 0061acTb, 2. KoMmekT yueOHO-HarIsITHBIX
I AcTpaxasb, nocoOuit
2 p-H JlennHCcKwMiA, 3. Kommnbroteps! - 8 mir.
yi. Tatumesa, 1 18a, 4. CrauoHapHbI MYJIbTUMEANINHBIN
2 stax, noMmenieHue Ne 7 KOMIIIEKT
5. Hoctyn k nHGOpMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW CETU
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«HTepuer»

7.2. Pekomenoyemasn numepamypa
@) OCHOBHAaA yueOHan 1umepamypa:

1. Andunorenosa, M. B. Xumus: yueOHUK U NPAKTHUKYM ISl CPEIHETO
npodeccuoHansHoro oopazosanus / M. B. Andunorenona, A. B. baGkos, B. A.
[lonikoB. — 2-e u3x., uctp. u aon. — Mocksa: M3aarensctBo FOpaiit, 2022. — 291
C.

2. I'abpuensu O.C. Xumus 10 xnacc. (bazossiit ypoBenb)/ ['abpuensa O.C.,
OctpoymoB WN.T'., CnankoB C.A.— 4-e u3z., crep. — M.: «IIpocBemenue», 2023.
— 128 c.

3. l'abpuensa O.C. Xumus 11 kinacc. (bazossiit yposens)/ I'abpuensn O.C.,
OctpoymoB WN.T"., CnagkoB C.A.— 4-e uzn., ctep. — M.: «lIpocsemenue», 2023.
— 128 c.

4. Huxonwsckuit, A. b. Xumus: y4eOHHUK U TPAKTHKYM JJIsI CPEIHETO
npodeccruonanbHoro oopazopanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u norn. — Mocksa: M3natensctBo Opaiit, 2022. — 507 c.

5. Wleromuxuna, H. A. OOmas xumus: ydeOnuk mis CIIO / H. A.
leronuxuna, JI. B. Munaesckasi. — Cankr-IletepOypr: Jlanb, 2021. — 164 c.

0) OonoaHumenvHaA yueOHan Tumepamypa:

1. bnunos, JI. H. Xumus: yaeOnuk qis CIIO / JI. H. bnaunos, U. JI.
[lepdunona, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c¢. — ISBN 978-5-8114-7904-7. — Tekct: snexTpoHHbId // JlaHs:
aJIEKTpOHHO-OMOmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenus: 14.10.2022). — Pexxum noctyma

2. I'abpmensn, O. C., JlsicoBa, I'. I'. XuMus: KHUATA IS MPEIIOIABATEIIA:
yae0.-meTo. mocodue. — M. Axanemus, 2012. - 332 c.

3. I'abpuensna O.C. Xumus: yueb. mig ctya. npod. yue6. 3aBenennii / O.C.
I'a6puensan, U.I'. OctpoymoB. — M., 2016.- 256 c.

4. I'ycena, E. B. Xumus qis CIIO: yueGHo-MeToauueckoe nocodue / E. B.

I'yceBa, M. P. 3uranmmna, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
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— ISBN 978-5-7882-2792-4. — Texct: 3aeKTpoHHBIN // JlaHb: 3JI€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
obOpamenus: 14.10.2022). — Pexum goctyna

5. Kamyctuna A. A., Xampuenko WM. I'., JIluGanoB B. B. OO6mas u
Heopranuyeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanbuenko, B.B.
JInbanoB — Cankt-IletepOypr: Jlans, 2020. — 152 c.

6. UepnukoBa H. 0., MemepsikoBa E. B. Pemaem 3agaum mo xumuwu
camocTtosaTenbHo: yyeObnoe nocooue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Cankr-IlerepOypr: Jlans, 2022. — 328 c.

6) unmepHem-pecypcoi:
1. hvsh.ru — Xypran «Xumus B mIKOIE».
2. https://postnauka.ru/themes/chemistry — nekuuu 1Mo XMMHUH Ha CaiiTe

[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho-monynsipHbIii

POEKT «DJIEMEHTHI OOJIBIION HAyKn» ((PU3KKa, XMMUS, MaTeMaTHKa, aCTPOHOMHUSI,
HayKU O XU3HM, HAyku o 3emsie). HoBocTH HayKku, KHUTH, HAYYHO-TIOMYJISPHbBIE
CTaTbH, JIEKIIMH, SHIUKIOTEINH.

3. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3piunbiii caiiT o

CBOMCTBAaX XMMHUUYECKHUX BJIEMEHTOB.

4. http://’www.xumuk.ru CalT 0 XHMHH: KJIaCCHYECKHUE YYCOHUKH,

CIIPaBOYHUKH, SHLUUKIIONEANH, IOUCK OPraHUYECKUX U HEOPTAaHUYECKUX PEaKIIHil,
COCTaBJICHUE YPABHEHUN pEaKIIUU.
2) 31eKMPOHHO-OUDIUOMEYHbIE CUCHEMDL:

1. DnekTpoHHO-0MOMMOoTeYHas cuctema «IPRbooks» (http://www.iprbookshop.ru)

2. O6pa3oBarenbHO-U3MATENbCKHI TIeHTp «Akagemusi» (https://academia-library.ru)

8. OCOBEHHOCTH OPI'AHU3ALIMU OBYUYEHUA J1JISA UHBAJIM1OB
N Jinill C Or'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbBA

I[JIH o6yqa}01u1/1xcs1 N3 4YrCjla HHBAJIMAOB M JIMI C OI'PaHUYCHHBIMU
BO3MOKHOCTAMHK 3A0PpOBbsd Ha OCHOBAHHMHM IIMCBMCHHOI'O 3asBJICHHA y‘-IC6HBIfI

npeaMer «XUMHS» Pealu3yeTcs C y4eTOM OCOOEHHOCTEW NCUXOo(U3nYecKoro
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Pa3BUTHUSA, HHAUBUIYAIBHBIX BO3MOXHOCTEH W COCTOSIHUSI 370pOBbs (1anee —

WHJIMBUIYaJbHBIX OCOOCHHOCTEN ).

9. KOHTPOJIb 1 OHUEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

MMPOTAKCHUHN BCel JKH3HU,

CHOCOOHOCTH K
00pa3oBaHUIO W
camoo0pa3oBaHH
10

IHNPEIMETA
Pe3ysabTaThl 00y4eHus Kon IIpoBepsiemble | @OpMBI 1 METOABI KOHTPOJISI U OLlEHKH
(IMYHOCTHBIE, pe3y yMeHMS 1 pe3yabTaTOB 00yYeHus
npeAMeTHEIe, JbTa 3HAHUA Texymmii IIpomexyTouHas
MeTanpeaMeTHbIe) TOB KOHTPOJIb aTTecTanus
JIUYHOCHIHbIE
c(hOpMHUPOBAHHOCTb JI8 3HATH: Ipaxmuuecka | /ugpgpepenyuposanmuiil
POCCHUICKON  TpaKAaHCKOM TpaguIuu s paboma 3auem
WJEHTUYHOCTH, U [IEHHOCTH Yemuwiii onpoc
MaTpUoOTH3Ma, YBAXKEHHUS K MHOTOHAIIMOHAITh
CBOEMY HapoIy, 4YyBCTBa HOTO
OTBETCTBEHHOCTHU nepex poccuiickoro
PoauHoit, ropaoctu 3a cBoit rocyaapcrna,
Kpaii, cBoto Poauny, cBoit BKIIFOUYEHHBIE B
A3BIK U KYJBTYpY, MPOILIOE 00IIIeCTBEHHBIE
u HaCToOsIIIee WHUITNATHBBI,
MHOTOHAIIMOHAIEHOTO HaIpaBJieHHBIE Ha
Hapoza Poccun; WX COXpaHEHUE
TOTOBHOCTh K AaKTHBHOH | JI24 3HATH: Yemmuoui onpoc | Jfugppepenyuposanmwiii
JeSITeTbHOCTH SKOHOMHUYECKHE Tecmuposanue | 3auem
TEXHOJIOTUIECKON u OpUEHTHpPHI  Ha
COLIMAJIBHOMN OCYLIECTBIICHHUS
HaIpaBIIEHHOCTH, OCO3HAHHOTO
CITOCOOHOCTH BEIOOpa  cepnr
WHUITUHPOBATH, npoeccroHaIbH
MJIAHUPOBATH u Ol NIesITeThHOCTH
CaMOCTOSITEIIBHO BEITIONHSITH C y4eToM
TaKy¥O IeATEIbHOCTD; JIUYHBIX
YKU3HEHHBIX
IJIAHOB,
rorpedHoCTeH
cBOEH CEMBbH,
poccuiickoro
oO1recTBa
TOTOBHOCTb M CIIOCOOHOCTH | JI26 3HATh: Yemmuwuii onpoc | [ugppepenyuposannwiil
K 00pa30BaHUIO " Bcee atansl | Paboma c | 3auem
camMo00pa30BaHHIO Ha TOTOBHOCTH u | kapmotl
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c(hOpMHUPOBAHHOCTH J127 3HATH: IHpaxmuuecka | /ugpdpepenyuposanmuiil
9KOJIOTUYECKON  KYJIBTYPHI, OCHOBBI 5 paboma 3auem
MMOHMMAaHUE BITUSTHUS OepexIMBOro Tecmuposanue
COIUATBHO-3KOHOMUYECKUX OTHOIIICHUS K
MPOIIECCOB HA COCTOSIHHE MPUPOTHOMY
MPUPOIHOW M COIHATBHOM HaCIIeTUI0
Cpenbl, OCO3HaHUE CTpaHbl U MUpa
J100aIbHOTO xapakrepa
9KOJIOTHYECKHX TPOOJIEM U
reorpauIecKux
0CcOoOEHHOCTEH uX
MIPOSIBJICHHUS,
pacimpeHnue ombita | JI31 3HATH: Ipaxmuuecka | Jugpgpepenyuposanmuiil
JESITEIbHOCTH MPOSIBIICHUST 51 paboma 3auem
3KOJIOTMYECKOM 3KOJIOTMYECKOHN Yemmuwiil onpoc
HaTpPaBJICHHOCTH; KYJIbTYPBI

OepexHOro

OTHOILICHUS K

poaHoii 3emite,

MPUPOTHBIM

dorarcTBam

Poccun u mupa;

OCHOBBI

pa3zyMHOTO

MIPUPOIOTIONB30B

aHUs
OCO3HaHHE neHHocTu | JI134 3HATH: Yemmuoui onpoc | Jfugppepenyuposanmwiii
HayqIHOU JIeSITeTFHOCTH, HaBBIKA Tecmuposanue | 3auem
TOTOBHOCTh ~ OCYIIIECTBIIATH MEKIUYHOCTHOTO
MIPOEKTHYIO " JIEIOBOT'O
HCCIIEZIOBATENBCKYIO OOIIeHNS,
JeSITeTHbHOCTh COIIUATILHOTO
WHIBUIYAIBEHO U B TPYIIIE AMUJDKA;

TOTOBHOCTH K

OOIIIEHUTO u

B3aUMOJICHCTBUIO

C JIOJIbMH CaMOT0

pasHoro craryca,

STHHYECKOMH,

PpENUruo3HOM

MIPUHA]ICKHOCTH
Memanpeomemmsole:.
CaMOCTOSITENBHO MI YMETD: Hpaxmuyecka | Hugpghepenyuposannuiii
(hopmynrpoBaTh u CaMOCTOATEBHO | 5 paboma 3ayem
aKTyallu3UpPOBaTh thopmynupoBats u | Peghepam

HpO6J’ICMBI, KOTOPBIC MOT'YT

AKTYyaJIu3upoBaTh
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OBITh PpeIICHBI c IPOOJIEMBI,
HCTIOJIb30BaHUEM KOTOpBIE ~ MOTYT
reorpauyeckux  3HAHWIA, OBITH peIleHbl C
paccMaTpuBaTh ee UCTIONIb30BaHNEM
BCECTOPOHHE reorpaduyeckux
3HAHUH,
paccMaTpuBaTh ee
BCECTOPOHHE
OTIPECIATD uenu | M3 YMETH: Yemuwiii onpoc | Juppepenyuposannutii
JeSTebHOCTH, 3a1aBaTh omnpenensate uenu | Tecmupoganue | 3auem
napaMeTpbl ¥ KpUTEPUU HX JeSTeIbHOCTH,
JOCTHXEHUS; 3a/1aBaTh
napameTphbl u
KPUTEPUU ux
JOCTHKEHUS;
CTaBUTh U (opmynupoBath | M1 YMETH: Yemuwiii onpoc | Juppepenyuposannutii
COOCTBEHHBIE  3aJlaud B cocobHocTs W | Tecmupoganue | 3auem
o0pazoBaTenbHON TOTOBHOCTH K
NeSTEbHOCTH Y )KM3HEHHBIX CaMOCTOSITEIIHOM
CHUTYaIIUsX; y TIOUCKY
METOJIOB
peteHus
MPAKTUIECKUX
3anad,
NPUMEHEHHIO
PazINIHBIX
METOJIOB
MTO3HAHUS
BBISIBIIATD NpUIuHHO- | M2 YMETH: Ipakmuuecxa | Hughghepenyuposanmnuiii
CIICJICTBEHHBIC  CBSI3U U JIaBaTh OICHKY 51 paboma 3auem
aKTyalu3upoBaTh  3ajady, HOBBIM Yemnwoi onpoc
BBLIABUIATh  TUIOTE3y €€ CUTyanusM,
peleHus, HAXOIUTh OUCHHUBATE
MIPUOOPETEHHBII
apryMEHTBI TSt OLIBIT
JIOKa3aTeNhCTBA CBOMX
YTBEPKIICHUH, 3a7aBaTh
nmapaMeTppl M KpUTCPHH
PpeIICHHUS;
CIIOCOOCTBOBATH M44 YMETD: Yemmuwuii onpoc | [ugppepenyuposannwiil
(bopMHPOBAHUIO " camocrositensHo | Tecmuposanue | sawem
MPOSIBJICHUIO HIMPOKOH COCTaBIIATh IUIAH
SPYIUIAH B pa3HbIX pelieHus
o0acTsix 3HAHUH, pOOIEMBI c
MOCTOSIHHO TOBBIIIATE CBOU Y4ETOM
00pazoBaTeNbHBIN u MMEIOLIUXCSI
KyJBTYPHBIH YPOBEHB; pecypcos,
COOCTBEHHBIX

BO3MOXKHOCTEH H
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IIPEAIIOYTEHUN

BJIAJIETH HaBbIKamu | M46 VYMETH: Ipaxmuuecxa | Jupghepenyuposarnnwiii
Mo3HaBaTEeIbHON pedieKkcuu JaBaTb  OLEHKY | A paboma 3auem
KaK OCO3HAHUS HOBBIM Yemuwiii onpoc
COBEpPIIAEMBIX NIEUCTBUU HU CUTYaIUSIM
MBICITUTEIILHBIX TIPOIIECCOB,
ux pe3yIbTaTOR u
OCHOBaHMIA;
c(hOpMHUPOBAHHOCTb M51 YMETH: Ipaxmuuecka | Jugpgpepenyuposanmuiil
BHYTPEHHEH  MOTHBAIIUH, JaBaThb  OIEHKY | & paboma 3auem
BKJTIOUAIOIIEH CTpeMIIeHHE K HOBBIM Yemuwiii onpoc
JNOCTHXKEHUIO  LIeNU u CUTYaIUsIM,
yCIexy, OITUMHU3M, BHOCHUTH
WHUIUATUBHOCTh,  YMEHHE KOPPEKTHUBBI B
JICCTBOBATh, HCXOISA U3 JIESITebHOCTD,
CBOMX BO3MOXKHOCTEIA; OLICHUBATh
COOTBETCTBHE
pe3yabTaToB
HesIM
npeomemuuvle.
chopMHPOBAaHHOCTH 111 3HATH: Ipaxmuuecxka | Hughghepenyuposannuiii
IPE/ICTABIICHUI: O XUMHUYECKYIO 5 paboma 3a-uem
XUMueckon COCTaBJIAIONLYIO YVemuwiii onpoc
COCTABJIAOLICH . €CTeCTBEHHOHAYY
€CTeCTBEHHOHAYYHOU .
KapTHUHBI MHUPA, POIH HOH KapTHHEL
XUMUH B TTO3HAHWU SIBJICHUN MHupa, poiib
MIPUPOIBLB (POPMUPOBAHUH XUMUHU B
MBIIUIEHUS U KyJbTYPHI ITO3HAHUH
JUIHOCTH, €€ SIBITEHI
(hyHKITMOHATBHON PHPOTBT
TPaMOTHOCTH,
HEOOXOAMMOM /IS pelIeHus
MPaKTUIECKUX 3a/1a4 U
AKOIIOTUIECKH
000CHOBaHHOT'O OTHOIIICHHSI
K CBOEMY 37I0POBBIO U
NPUPOJHOU cperne;
BJIaJICHUE CHCTEMOM 112 3HATh: Hpaxmuyecka | Hugpghepenyuposannuiii
XUMHUYECKIX 3HaHUH, XHUMHYECKYIO s paboma 3auem
KOTOpas BKIIOHACT. CHMBOJIUKY: Vemmwiii onpoc
OCHOBOMONAralomue AHAKH Sawuma
MOHSTHSA (XUMUYECKAN XHMAIECKIX pedpepama
JJIEMEHT, aTOM,
3JIEKTPOHHAsT 000T0YKa SNICMCHTOB,
aToma, s-, p-, d- bopmybl
AIIEKTPOHHBIEC OPOUTAIN XUMHICCKUX
aToMOB, MOH, MOJIEKYIIa, BCIIICCTB u
BaJICHTHOCTb, ypaBHEHUSA
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3NEKTPOOTPUIIATEIILHOCTD,
CTCTICHb OKHCIICHMS,
XUMHYECKas CBSI3b, MOJIb,
MOJISIpHAs Macca,
MOJISIpHBIH 00BEM,
YTIIEPOAHBINA CKETIET,
(hyHKIIMOHAJIbHAS TPYIINA,
paauKan, u3oMepus,
HU30MEPDI, TOMOJIOTMYECKUIA
P, TOMOJIOTH,
YTIIE€BOAOPOIBI, KUCIOPOI-
U a30TCOJIepIKaIne
coeMHEH s, OMOIOrHYECKH
AKTHUBHBIC BEIIECTBA
(yrieBopbl, )KUPHI, OCIKH),
MOHOMEp, TTOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHEIS
COCMHEHUS,
KpUCTaJUTHYeCKasi perieTka,
THUITBI XUMHYECKUX PEaKIIH
(oxkucIUTENBHO-
BOCCTaHOBUTEIBHBIE, K30-U
SHIOTEPMHUIECKIE, PEAKITHH
HOHHOTO 00OMEHa), pacTBOP,
3IEKTPOIHUTHI,
HEDJIEKTPOJIHTHI,
3IEKTPOTUTHYECKAS
TVICCOIIMAIIFSL, OKHCITUTEND,
BOCCT@HOBHTENH, CKOPOCTb
XUMHUYECKON peakiini,
XUMHUYECKOE PABHOBECHC),
TEOPHUH W 3aKOHBI (TCOPHS
XIUMHYECKOTO CTPOCHUS
OpPTaHWYECKHUX BEIIEeCTB
A.M. bytnepoa, Teopus
SIIEKTP OIUTHYECKON
TIVICCOTIMATIHH,
nepuoauyeckuit 3axox .M.
MenneneeBa, 3aK0H
COXpaHEHHS MacChl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHM SI3bIK
XUMUH, (PaKTOIOTHIECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOydeHUH U
Oe30macHOM
WCIIOJb30BAHUH
BaXKHEHIITX
HEOPTaHUYECKHUX U
OpPTaHHYECKHX BEIIECTB B
OBITY ¥ TIPAKTUYECKON
JISSITEITbHOCTH YEIIOBEKA;

XUMHUYCCKUX
peaKuuid.

chOpMHUPOBAaHHOCTH
YMEHH BBISIBIISATh
XapaKTepHbIC MPU3HAKU U
B3aMMOCBSI3b H3YUCHHBIX

113

3HATD:
Baxnerimnme

IIOHATHA XUMUH:

XUMHUYECKU N

Yemuwiii onpoc
Tecmuposanue
Ilpaxmuuecka

Jughdepenyuposanmuwiil
3auem
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MOHATUH, IPUMEHSATD
COOTBETCTBYIOIIME OHATHUSA
MPYU ONMCAaHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX U
OpraHMYECKUX BEUIECTB U
HX MPEBPALLEHUI; BBISBIATD
B3aMMOCBSI3b XUMHYECKUX
3HAHUM C MOHATHUIMH U
MPEACTABICHUSMHU IPYTUX
€CTECTBEHHOHAYUYHBIX
MPEIMETOB;

3JIEMEHT, aTOM,
MOJIEKyJIa,
OTHOCHUTENbHbBIE
aToOMHas U
MOJIEKYJISpHAsI
Macchl, HOH,
XUMHYECKas
CB$I3b, BEIIECTBO,
KJIaccupUKaIys
BEIIECTB, MOJIb,
MOJISIpHAsI Macca,
MOJISIPHBII
o0beM,
XUMHYECKas
peaxius,
KJIaccupuKaIys
peakuuii,
3JIEKTPOIUT U
HE3JIEKTPOJINT,
3JEKTPOITUTHYECK
as

JIICCOTIHAIIFS,
OKHCITUTEND U
BOCCTAHOBHTEJb,
OKHCIIEHUE U
BOCCTAHOBJICHHE.
YMETh:
BBISIBJISTH
XapaKTepHbIE
IPU3HAKU U
B3aUMOCBSI3b
U3y4YCHHBIX
THOHSATHUH,
IIPUMEHSTh
COOTBETCTBYIOILU
€ ITOHATHS IPU
OIMCaHUU
CTPOEHHMSI U
CBOWCTB
HEOPraHMYeCKuX
1 OPraHUYECKUX
BEILECTB U UX
MpeBpallCHUN;
BBISIBIISITD
B3aMMOCBSI3b
XUMHAYECKUX
3HaHUM C
HOHSATHSMU H
IPEACTaBICHUSIM
U IpYTUX
€CTECTBEHHOHAYY
HBIX [IPEAMETOB;

5 paboma

chOopMHUPOBAHHOCTH
YMEHHH HCIONB30BaTh
HAUMEHOBAHUS XUMHYCCKUX
COEIMHEHUN
MEKIYHAPOHOTO COr3a

114

3HATG:
OcHOBHEBIE
3aKOHBI XUMUH:
COXpaHEHUS
MAaccChl BEIIECTB U

Illpaxmuuecka
5 paboma
Yemuwiii onpo
Paboma

[

C

Jughdepenyuposanmuwiil
3a-uem
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TEOPETUUECKON U SHEPruu, Kapmoii
NPUKIATHON XUMUU U MOCTOSIHCTBA
TPUBHAIIbHBIC Ha3BAHUS COCTaBa,
BaKHEUIIIUX BEILIECTB MEePUOTUICCKUN
(aTHIIEH, alleTUIIEH, 3aKOH; 3aKOH
[JIMLEPUH, (EHOIT, ABorazapo, 3aK0H
dbopmanbaerua, ykcycHas I'ecca,
KHCIIOTa, TTIUINH, YTapHbII XUMHAYECKOT O
ras, yrJIeKUCiblil Ta3, CTPOEHUS
aMMUaK, raiieHas U3BecCTb, Bbytneposa
HeramieHasi U3BeCTh, VYMETh:
MUTHEBAs COAA U APYTHUX), CocTaBnATh:
COCTaBIISITH (POPMYIIBI hopmybl
HEOPTaHWYECKUX U HEOPTaHUYIECKUX
OpPraHUYECKUX BEIIECTB, COCTMHEHUN
YpaBHEHUST XHMHYECKUAX U3YYCHHBIX
peakiuii, 00BACHATH UX KJIACCOB; CXEMBI
CMBICIT; TIOATBEPKAATH CTPOCHUS aTOMOB
XapaKTepHbIE XUMUUECKHE nepBeIx 20
CBOMCTBA BEIIIECTB snementoB [1C /1.
COOTBETCTBYIOIIMMU N. Menneneesa;
JKCTIEpUMEHTaMHU U ypaBHEHUS
3aNUCSIMU ypaBHEHUHN XUMHYECKUX
XUMHUYECKUX PEaKIIHiA; peaKIIHA.
c(hOpMHPOBAHHOCTH 115 3HATH: Ilpakxmuuecxka | Hughghepenyuposannuiii
yMeHI/Iﬁ yCTaHaBJIMBaTh OcCHOBHBIE ﬂpa60ma zauem
MIPUHAUIEKHOCTH KJIACCHI Yemuwiii onpoc
M3YY9EeHHBIX HEOPraHWYeCKUX
HEOPTaHWYECKHUX U ¥ OPTaHUYIECKUX
OpPTaHWYECKHX BEIIECTB K COEIMHEHUHN U UX
OIIpeNIeNeHHbIM KJIaccaM | XUMHYECKHE
rpymnmnam COeTMHEHUH, CBOWMCTBA.
XapaKTepU30BaTh UX COCTAB VYMETH:
U BaXKHEHIIMe CBONCTBA; MPUHAJIEKHOCTh
OIIPENEeNATh BUJIBI BEIIECTB K
XUMHYECKUX CBA3EH OIpeNeNeHHOMY
(xoBayeHTHAsI, NOHHA, KJIacCy
METaJNIMYecKast, COCTMHCHUI,
BOJIOPO/IHASA ), THITHI THUIIBI
KPUCTAILTHYECKUX PEIIETOK XUMHUIECKUX
BEIIECTB; peakuui,
KJIACCU(HUITHPOBATH BaJICHTHOCTD U
XUMHYECKIE PeaKIny; CTETIeHb
OKHICIICHUS
JJIEMEHTA B
COCJIMHEHUSX,
TUI XUMHUYECKON
CBSI3H B
COCJIMHEHUSX,
BO3MOYKHOCTh
MPOTEKAHUS
peakuuii HOHHOTO
oOMeHa.
BJIaJICHUE OCHOBHBIMU 116 3HATH: Yemmuwuii onpoc | Jluppepenyuposannwiil
MCTOAaMH HayqHOI'0 OcHoBHbBIE Tecmupoganue | 3auem
IIO3HAaHUA BEHICCTE M METO/IbI Hay4HOro | Paboma c

XUMUYCCKUX SBICHUMN
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(HaOnroieHUE, U3MEPEHUE, MO3HAHUS Kapmoii
OKCIICPUMEHT, BCILIECTB u
MOJIETTUPOBAHUE); XUMHIYECKIX
SIBJICHUI
(mabmronenue,
U3MEpeHHe,
3KCIICPUMEHT,
MOJIETTUPOBAHHUE);
YMETD:
OIPEAETSITh
CBA3b MEXY
COCTaBOM,
CTPOECHUEM u
CBOMCTBaMH
BELIECTB;
chopMHUpPOBAaHHOCTH YMEHUH | [17 3HATH: Ilpakxmuuecxka | Hughghepenyuposannuiii
MPOBOJINTH ~ PAcCUeThl IO (opmyusr A paboma 3a-uem
XUMHUYECKHM (OpMYIIaM 1 XUMHHCCKHIX Vemuuiii onpoc
BEIIECTB U
YPaBHEHUSM  XHMHYECKUX Paboma c
N ypaBHEHUS 3
peaknuii ¢ UCIoIb30BAHUEM XUMITICCKIX Kapmou
(m3nuecKux BEJIMYMH, peaxumii.
XapaKTepU3yIOIIX VYMETH:
BEIIECTBA c CocraBnAatp
KOJIMYECTBEHHOM CTOPOHBI: (opmyusr
MACChI, oGBeMa HEOPraHHECKHX
COEIMHEHU
(HOpMaTBHBIC YCIIOBHSI)
M3YYEHHBIX
ra3oB KOJINYeCcTBa .
2 KJIACCOB; CXEMBI
BEIIeCTBa,  HCIOJB30BAThH CTPOCHHSI ATOMOB
CHCTEMHBIE XIMHIYECKUE riepBbIx 20
3HAHUA IJIsL MIPUHATUSA snemenTos [1C /.
pelleHnii B  KOHKPETHBIX W. Menneneesa;
ABHEHUS
KU3HEHHBIX CUTYaIusX, M
XUMHUIECKUX
CBSI3aHHBIX C BEIIECTBAMU U N
peaKIuii.
WX IPUMEHEHUEM;
c(OpMUPOBAHHOCTh 118 YMETb: Ipaxmuuecxa | JQupghepenyuposarnnwiii
YMEHUH MJIaHUPOBATH U OnpenensiTs: 5 paboma 3auem

BBITTOJIHSTh XUMHUYECKHI
SKCTICPUMEHT
(mpeBpameHus
OpPraHUYECKHUX BEIIECTB MPU
HArpeBaHWH, MOJTYUYCHHE
STUJICHA ¥ U3YUCHHE €T
CBOMCTB, KAUECTBEHHBIE
peaKIyu Ha AJTbJCTH/IB,
KpaxMa, YKCYCHYIO
KHCJIOTY; ICHATYpaIus
OCITKOB NpU HATPEBAHHH,
LBETHBIC PEAKIIUU OEIIKOB;
MIPOBOJIUTH PEAKIIUU
HOHHOI'0 00OMeEHa,
OIIPENENATh CPeIly BOJHBIX

COCTaB BEIIECTB
10 ux popMynam,
MIPUHAIIKHOCTh
BEILIECTB K
OIpENEIIeHHOMY
KJaccy
COCTMHECHUM,
THIIBI
XHUMHUYECKUX
peakuuii,
BaJIECHTHOCTH U
CTCIICHb
OKHCJICHUS
JJIEMCHTA B
COCJIMHCHUSX,

Yemmnwui onpoc
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pacTBOpOB, KAYECTBEHHBIC
peakuuu Ha cynbdart-,
KapOOHAT- U XJIOpUA-
AQHHMOHBI, HA KATHOH
aMMOHHSL;, PeIIaTh
9KCTIIEPUMEHTAIIbHBIE
3aJa4uu 1Mo TeMaM
«Meras» U
«Hemeranns») B
COOTBETCTBHU C ITPaBUIAMHU
TEXHUKHU O€30MaCHOCTH MPU
0OpallleHUH C BEIIeCTBAMHU
1 1a00paTOPHBIM
000pyI0BaHHEM;
MPEACTABIISATH PE3YIBTATHI
XHUMUYECKOT0
SKCTIEpUMEHTa B hopMe
3aIMCH YPaBHEHUI
COOTBETCTBYIOIUX PEAKIIMI
1 GOPMYIUPOBATH BHIBOJIBI
Ha OCHOBE ATHX
PE3YNIbTaTOB;

TUI XUMHUYECKOMU
CBSI3U B
COCIMHCHUSX,
BO3MOKHOCTh
MPOTEKAHUS
peaKurii HOHHOTO
obmeHa.

chopMupoBaHHOCTh yMeHUs | 119 YMETH: Yemuoui onpoc | Jfugppepenyuposanmwiii
aHaJIM3UPOBAThH aHaJIM3UPOBAThH Tecmuposanue | 3auem
XUMHYECKYI0 HH(popMaIuro, XUMHYECKYTO Paboma c
MONTy4yaeMylo H3  Pa3HBIX UHpOpMAITHIO, Kapmou

HMCTOYHHUKOB (cpencts MONy9daeMylo W3

MacCOBOM nH(pOpMAITHH, Pa3HBIX

cerb VHTEpHET U IpyTHE); HMCTOYHHUKOB

chopmupoBaHHOCTh yMeHUH | 1110 YMETH: Ipaxmuuecxa | Hughghepenyuposanmnuiii
coOmoaaTh TIpaBrIa co0ronaTh 5 paboma 3ayem
3KOJIOTMYECKU npaBuia Yemmuwiii onpoc
1IeIeco00pa3Horo 9KOJIOTUIECKH

MoBeNeHUSI B OBITY W [Ienecoo0pa3Horo

TPYIAOBOH [EATETbHOCTH B TTOBEIEHUS B

LENAX COXpPaHEHHS CBOETrO OBITY U TPYIOBOI

3II0POBBSI U OKPYXKAIoIIen NESITETPHOCTH B

OPUPOTHOU cpensl; LEX

YYUTHIBaTh OITACHOCTh COXpaHEHUs

BO3ZIEWCTBAA HA  JKHUBBIE CBOETO 3IIOPOBBS

OpPTaHHU3MBI OIPENEIEHHBIX A OKpyXaromen

BEIIECTB, IMOHUMAs CMBICH MIPUPOTHON

TTOKa3aTens MpeebHOMI cpensl

JIOITYCTUMOM

KOHIIEHTPAIH;

s 00yJarommxcs c | I111 3nams: OCHOBHEIE

OrpaHUYEHHBIMHU

BO3MOXHOCTSIMH 37J0POBBSI:
chOpMHUPOBAaHHOCTh YMEHUS
MPUMEHATh  3HaHUS 00

OCHOBHBIX JAOCTYIHBIX

JIOCTYTTHBIE
METO/BI IIO3HAHUS
BEIIECTB "
XHUMHYECKUX
SIBIICHUI,
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METOJax IIO3HAaHHWs BEIICCTB
1 XUMHWYCCKUX SIBJ]GHI/Iﬁ;

JUTS CITCTIBIX H
CJTa0OBUISTINX
00yYaroIIMXC:
c(hOPMHUPOBAaHHOCTH YMEHHS
HCIIOIb30BaTh Pelibe(hHO
TOYCUHYIO CHCTEMY
oboznauenuii JI. Bpaiis
JUIS 3alIUCU XUMHWYCCKUX

dhopmy.

12

VYmemo:
UCITOJIb30BaTh
penbedHO

TOYCYH YO
CUCTEMY
obo3nauenuii JI.
Bbpaiins T
3aMKCH
XUMHYECKUX

hopmy.
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