MHWHHUCTEPCTBO OBPA3OBAHUSA U HAYKU
ACTPAXAHCKOW OBJIACTU
A INocynapctBenHOe OOMKETHOE 00pa30BaTEIbHOE YUPEKICHUE
AcTpaxaHCKoi 00J1acTH BBICIIETO 00pa30BaHUS
«ACTpaxaHCKUW rOCYTapCTBEHHBIN apXUTEKTYPHO —
CTPOUTENBHBIN YHUBEPCUTET

(TBOY AO BO ATACY)
KOJUIEJIK CTPOUTEJILCTBA Y DKOHOMUKU ATACY

PABOYASA ITPOT'PAMMA YUYEBHOI'O ITPEIMETA
OVIL07 XUMUA

cpeaHero mpodeCCHOHATBHOTO 00pa30BaHMS
08.02.01 CtpouTensCTBO M SKCIUTYaTaIMs 3IaHUN U COOPYKCHHU I

Kpanudukanust TeXHUK
HamnpapnerHocTh: CTpOUTETBCTBO M KWINIIHO-KOMMYHAJIBHOE XO3SICTBO

dopma 0OydeHHS 3a0UHas



OJOBPEHO PEKOMEHJIOBAHO
NPeSIMETHO-ITHKTOROHH Meroauueckiun coseToM
xoMHccuel Ne2 KCuD ATACY
xon Ne
[Mporoxon Ne 2 .oy o8
ot K 64 28
[Tpeaceaarens npeameTHo-
UHKIOBOH ROMHCCHH 2
. 2
C.B.Pacckasona
Cocininsin (i) \ A . /A. 10. Camoxsanosa/

Pabougag-nporpamma-paspaborana
Ha-ocHOBe @I OC-COO-crenHaIbHOCTH

i

08.02.01 CTpoHTeJALCTBO H IKCIIVATAIAS 31aHHI H COOPYKeHHI

CornacosaHo:;
Meromsicr KCud ATACY

3aneayoumii Gubmmorexoi
3amecturens aupexropa no 1P

3amecTuTesn anpexTopa o YP

Creupamer OOCuM CIIO

Penienzent
Kanamnat xuMHuecKux Hayk,
no1eHT Kadeapsl OyHIaMeHTaIbHON
MIPHUKIATHON XUMHIH
dIBOY BO
rocyaapcTBeHHBIIN
umenn B.H. Tatmmuesa»

«AcTpaxaHCKHH
VHHBEPCHTET

Ipararo OOCuM CI10:
Havameaux OOCuM CI10

Lesrf " 1.C. 3axapoal

(ﬁ J1.C. lNaspunosa/
W /H.P. Hosuxosa/

9:7// /éw IE.O. Ycpenrsox/

/M.B. Moponsekas/

S

NOANUCH

/0.C.Canomnena/

/7
: // / /AIL enspar/
C/



COJIEP)KAHUE

1. TIOACHUTEJIBHAS 3AITUCKA.......ccoooiiiiiicie Error! Bookmark not defined.
2. OBLIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA........cooiiiiiiiieieeee e )
3. MECTO YUYEBHOI'O ITIPEAMETA B YUEBHOM IIJIAHE........cccoooiiiiiiiiiiicce 7
4. TIIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O ITPEJAMETA................. 7
5. COHEPXAHUWE YUEBHOI'O ITPEJIMETA ......ooiiiiiie e 14
6. TEMATHUYECKOE IINTAHUPOBAHUE 10 YYEBHOMY MPEAMETY ......ccceevneeen. 20
7. YYHEBHO-METOJJUYECKOE U MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE
[NPOTPAMMBI YUHEBHOI'O ITPEIMETA ... .o 21
7.1. Onucanue MaTepuanbHO-TEXHUUECKON 0a3bl, HEOOXOMMOMN I OCYIIECTBICHUS
O00PA3ZOBATEITBHOTO TTPOIICCCA . veevrreeesssrreaesassnreaesasssseeesassnseeesasnneeeasansreeeesnnnreeeesnnnneeeesnnnnees 21
7.2. PEKOMEHITYEMAS JTUTCPATYP .. veeuvrreenrreesnnreesstetesssseesasseeassteeesssseessseeesasneessssneessneeesnnneens 22
8.OCOBEHHOCTHU OPI"AHU3ALIMW OBYYEHUA 1J1A MHBAJINI0B U JIUL] C
OI'PAHMYEHHBIMU BO3MOXHOCTAMMU 3JJOPOBDBS.......ooeviiiiiieieeec e 23

9. KOHTPOJIb U OLUEHKA PE3VJIbTATOB OCBOEHUSA YUEBHOI'O ITPEAMETA .23



1. HIOSACHUTEJIBHASA 3AITUCKA

Pabouas nmporpamma oO1ieo6pazoBarensHoro yueOHoro npeamera OYII 07
Xumus npegHazHadeHa g uzydeHuss xumuu B KCudD AI'ACY, npu peanuszanuun
o0pa3oBaTeIbHON MpOTrpaMMbl CcpeAHero oOiiero oOpa3oBaHUS B TMpejaesiax
OCBOCHUSI OCHOBHOU mnpodeccruoHaibHON 00pa3zoBaTenbHOM nporpammel (OITOIT)
CIIO na 6a3ze OCHOBHOTO O0IIEro OOpa3oBaHMs MPHU MOATOTOBKE CIEIHUAIMCTOB
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 XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3YJIbTAaTOB
JTYXOBHO-HPAaBCTBEHHOTO Pa3BUTHS, BOCIIUTAHUS M COLMATH3AINHA O0YyYarOIIIXCs,
NPEJCTaBICHHON B QeaepanbHONH MporpaMMe BOCIHTAaHUS W MOJJICKHUT
HEMOCPEJICTBEHHOMY TMPUMEHEHUI0 TIpU pealn3aluid  0053aTeNbHON  YacTu
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl.

PaGouas mporpamma mo XUMHUU OTpakaeT ocHOBHbIe TpeboBanus DPI'OC
COO K JAMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yjbTaTaM OCBOCHHUS
oOpazoBarteinbHbIX Mporpamm. [Iporpamma mo xumuu Aa€T MpeCTaBICHUE O IENIAX
oOy4deHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIONIUXCS CpPEACTBAMH y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNIbHOE peIMETHOE coJiepKaHue,
npeaycMaTpuBaeT CTPYKTypUpPOBaHHE €ro IO pasjieiaM U TemMaM Kypca, TaéT
pacrnpezneneHue Yy4eOHbIX YacoB IO TEMAaTUYECKUM pasleiaM Kypca u
MOCIEAOBATENbHOCTh  HUX  M3Y4YEHHS] C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOTrO mpolecca, BO3PACTHBIX
0COOCHHOCTEM OOYyYalIIUXCsA; OMNpeaAeiasieT BO3MOXKHOCTH TIpeaMeTa A
peanuzanuu TpeOOBaHUM K pe3ybTaTaM OCBOSHHS MPOrpaMMbl OCHOBHOTO 0OIIIEro
oOpa3oBaHus, TPeOOBAaHUN K pe3yibTaTaM OOy4YeHHUsS] XMMHUH, a TaKKe OCHOBHBIX
BUJIOB JICATEIBHOCTH 00YyJarOMINXCS.

Conepxanne TporpaMMbl  «XWMHS»  HANpPaBICHO HAa  JOCTHIKEHUE

CICIYIOIINX LIEJICH:



*  (QopmupoBanue y o0OydYaroOUMXCsl YMEHHsS OLIEHHBATh 3HAYUMOCTb
XUMHYECKOI'0 3HAHUS I KaKI0T'0 YEI0BEKa;

* ¢popMHpoBaHUE y 00yYarOUIMXCsl LEIOCTHOTO MPEACTABICHUS O MUPE U
pOJIM XMMHMHM B CO3JaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAapTUHBI MUPA;
yMEHUSI OOBACHATb OOBEKTHI U MPOLECCHl OKPYKAIOIIEH J1eWCTBUTEIBLHOCTH:
IIPUPOAHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOU CPEAbl, — HCIIONb3YSA I
3TOI0 XUMUYECKUE 3HAHUS;

* pa3BUTHE y 00yUaroOUIMXCcsl 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 OOy4YaloIIMMUCS ONbITa Pa3HOOOPA3HOW JAESTENbHOCTH,
IIO3HaHUs M CaMOIIO3HAHMS; KIIIOUEBBIX HABBIKOB, HMMEIIIUX YHUBEPCAIBHOE
3HAYeHHE MJIs Pa3jIMyYHBIX BHUJOB JAESITEIbHOCTU (HAaBBIKOB pELICHHsS IpPoOJeM,
OPUHATUS ~ pelIeHUd, TIOMCKa, aHaiau3za U o0paboTku  mHpopMaluy,
KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, O€3011aCHOTO

oOpalieHusl ¢ BEIeCTBAMH B ITIOBCEITHEBHOM KU3HH ).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

XuMHUs — 3TO HayKa O BEIIECTBAaX, UX COCTABE U CTPOCHHMH, CBOMCTBAX U
MpPEBPALICHUAX, 3HAYCHUM XUMUYECKUX BEIIECTB, MATEPUAJIOB U MPOLIECCOB B
MPAKTUYECKOHN AEATEIbHOCTU YEIOBEKA.

Conepxanue 001eco0pa3oBaTeIbHON yU4eOHOW JHUCHMIUIMHBI  «XHAMHS
HAIPaBJICHO HA YCBOCHHME OOYYAIONIMMUCS OCHOBHBIX MOHSATHI, 3aKOHOB U TEOPHI
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 ~ OOydYaloOlUXCS  Pa3BUBAIOTCS

IMO3HABATCIBbHBIC HMHTCPCChl U HHTCIICKTYAJIbHBIC CHOCO6HOCTI/I, HOTpe6HOCTI/I B
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CaMOCTOSITETLHOM TPHOOPETCHUS 3HAHWW 10 XWMHH B COOTBETCTBHH C
BO3HUKAIONIUMHU  JKU3HEHHBIMH  TMpoOJeMaMH, BOCIHTHIBAETCA  OEpeKHOE
OTHOIIICHUS K TPUPOJ]IC, MIOHUMAaHUE 310pOBOr0 o0Opasa >KW3HHU, HEOOXOIUMOCTH
MIPEAYNPEIKICHUS SIBICHUH, HAHOCAIIUX BPEI 370POBBI0 W OKPYKAIOIICH Cpere.
OHU OCBaMBaIOT MPUEMBI TPAMOTHOT0, O€30MTACHOTO MCIOJIb30BAHUS XUMHUCCKUX
BCIIECTB M MAaTEPHAIOB, NPHUMEHIEMBIX B OBITY, CEIBCKOM XO3SMCTBE M Ha
TIPOU3BO/ICTBE.

Peanuzanmsi IEITyKTUBHOTO IMOAXOJAa K HM3YYCHHIO XHMHH CIIOCOOCTBYET
Pa3BUTHIO TAaKWUX JIOTMYECKUX OIepaliii MBIIIICHUS, KaK aHajlu3 W CHUHTE3,
0000IIIeHNEe W KOHKPETH3allhs, CpPaBHEHWE U AaHAJIOTHs, CHUCTEMAaTH3alus W
KJaccupuKamus u ap.

W3ydeHne XuMuu B KOJUIEKE, peaTn3yroIIeM 00pa30BaTeIbHY 0 MPOrpaMMy
cpenHero obmero oopasoBanus B mpezenax ocBoeHuss CIIO Ha 6a3ze OCHOBHOTO
obmiero oOpa3oBaHHS, WMEET CBOM OCOOCHHOCTH B 3aBHUCHMOCTH OT TPOQUIIS
po¢eCCUOHATBHOTO 00pa30BaHMsI. JTO BBIPAKAETCS B CONEPKAHUU OOyUYCHWUS,
KOJIMYECTBE YacOB, BBIACISIEMBIX Ha H3Y4YCHHE OTICIBHBIX TEM IPOTPAMMEI,
rTyOMHE WX OCBOCHHUS OOYyYaloIMIMMHCSA, OOBEME W XapaKTepe MPaKTHUYECKUX

3aHATUH, BUJIaX BHEAYIUTOPHON CaMOCTOSTEILHOM pabOThI CTYICHTOB.

3. MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIVIAHE

YueOHbI TIpeaMeT «XHMHS» BXOAUT B COCTaB MPEIMETHOM 00JjacTu
«EcrectBennbie Haykm» DPI'OC cpemnero oOmiero oOpa3oBaHUS W H3y4aeTCsl B
obmeoOpazoBarenbHOM IuKIe yuyeOHoro mirana OITOIT CITO na 6a3e OCHOBHOTO
o01mero oopa3oBaHmsl C MOTyYeHUEM cpenHero odmiero oopazosanus ([1ITICC3).

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

npod st mpodeCCHOHATBHOT0 00pa3oBaHus.



4. IINTAHUPYEMBIE PE3VYJ/IBTATbI OCBOEHHS YYEBHOI'O
HPEIMETA

OcBoeHHe cojiepxkaHusg Y4eOHOTO TMpeaMera «XUMHS» O00ecleunBaeT
JOCTUKEHUE CTYJAECHTAMU CIEIYIOIIUX PE3YJIbTATOB:

® JIUYHOCHIHBIX.

JI8-chopMHUpPOBAHHOCTH ~ POCCHMCKOM  TPaKIAHCKOM  WACHTUYHOCTH,
NaTpUOTU3MA, YBAaXKEHHUSI K CBOEMY HapOAy, YyBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunon, ropaoctu 3a cBoM Kpal, cBOXO Po/iHy, CBOM A3BIK U KYJIBTYPY, POIILIOE
U HacTosilee MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

JI24-roTOBHOCTH K aKTUBHOM JIESITETLHOCTH TEXHOJIOTMYECKON U COLUATIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJTHATH TAKYIO JIESITEIbHOCTD;

JI-26 TOTOBHOCTH M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BaHMIO Ha
IIPOTSKEHUU BCEH KU3HU;

JI27-copMUpPOBAaHHOCTH JKOJOTUYECKOW KYJIbTYPhl, TOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM U COLMAJIBHOU
Cpelibl, 0OCO3HAaHME TI00aIBFHOTO XapaKTepa HKOJIOTHIECKUX MPoOIeM;

JI31-pacmmpeHue onbiTa IESITEIbHOCTH SKOJIOTHYECKOW HAPaBIECHHOCTH;

JI34-oco3HaHre  UEHHOCTHU  HAy4YHOW  JAESATEIBbHOCTH,  TOTOBHOCTH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATENIbHOCTD MHINBUIYAJIBHO U
B IpyIIIE.

® mMemanpeoMenHuIX:

MI1-camocTosiTenbHO  (HOPMYIUPOBATh H  aAKTyaJU3HPOBATH MpPoOIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

M3-onpenenars Lenu OeSITENbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUH HX
JOCTUKECHUS;

MI11-ctaButh U popMynupoBaTh COOCTBEHHBIE 33a/aud B 00pa3oBaTEIbHOMN
JNEATENBHOCTU U JKU3HEHHBIX CUTYaIUX;

M12-BBIABAATh NIPUUYNHHO-CIIEICTBEHHBIE CBS3U U aKTYAJIM3UPOBATh 3a/1a4y,



BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTHI JJIsI 1OKa3aTEIbCTBA CBOUX
YTBEPKIAEHUN, 3a7aBaTh IIAPAMETPbl U KPUTEPUH PELICHNS;

M.44 cnocoOGcTBOBaTH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYAULIUU
B pa3HbIX OOJACTSAX 3HAHUM, MOCTOSHHO MOBBIMIATh CBOM 00pa3oBaTEIbHBIA U
KyJbTYPHBII YPOBEHb;

M46-BnafgeTr HaBbIKAMHM [O3HABATEJNBbHOM pe(eKCUH KaKk OCO3HAHUs
COBEpIIAEMBIX JCHCTBUM M MBICIUTENBHBIX TIPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHU;

MS51-cchopMupoBaHHOCTH BHYTpPECHHEN MOTUBALUH, BKJIIOYAIOLIEN
CTPEMJIEHUE K JOCTHKEHUIO LEIHU U YCIIEXY, ONITUMU3M, HHULIUATUBHOCTh, YMEHHE
NENCTBOBATh, UCXO/I U3 CBOUX BO3MOKHOCTEMN;

® npeoMemHbIx.

[11-copmMupoBaHHOCTh MPEACTABICHUN: O XUMHYECKOW COCTaBISIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUH B [IO3HAHWUHU SIBJICHUI IPUPOBL,B
(OpMUPOBAHMU MBIIMIJICHUSI W KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHUs] MPAKTUYECKUX 3a/1ay U 3KOJOTHYECKH
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U PUPOIAHOM CPELE;

[12-Bafenue cucTeMOl XUMUUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:

OCHOBOIIOJIArAOIIME TOHATHUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
oboiouka artoma, S-, P-, O-2JIEKTPOHHBIE OpPOWMTATM aTOMOB, HMOH, MOJEKYIa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb OKUCIICHUS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOJHBIN CKeNeT, (yHKIMOHAIbHAS
IpyIIa, pagukal, W30MEpHUs, HW30MEpPHI, TOMOJOTMYECKUH psAN, T'OMOJIOIH,
YIJIEBOJOPOABI, KHUCIOPOA- U a30TCOJEpIKalle COECIUHEHUs, OHOJIOrHYeCcKU
aKTUBHBIC BellecTBa (YTJIE€BOABI, KUPBI, OCJIKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJICKYJIIPHBIE COCAVHEHUS, KPUCTAUINYECKAass PELIETKA, TUIIBI
XUMHUYECKUX peakuun (OKMCIIUTENBHO-BOCCTAHOBUTEIIBHBIE, JK30-U
SHAOTEPMUYECKUE, PEaKUUH HOHHOro OOMEHA), pacTBOpP, AJIEKTPOJIMTHI,
HEJJIEKTPOJIUTBI, SJIEKTPOIMTHYECKAS] AUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb,

CKOPOCTh XMMMUYECKON peakIuu, XMMHYECKOE PaBHOBECHE), TEOPUU M 3aKOHBI
8



(Teopus XMMUYECKOTO CTPOCHUS opraHndeckux BemiectB A.M. bytieposa, Teopus
AJIEKTPOJIMTUYECKON Auccouuanuu, nepuoaudeckud 3akoH J[.M. Menneneesna,
3aKOH COXPAHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XHUMUH,
(daKkTOIOTHYECKHE CBEJEHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYEHHUU U OE30MaCHOM
HCIIOJIb30BaHUU BaKHEHIITUX HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIBbHOCTH YETIOBEKA;

[13-chhopMupOBaHHOCTh YMEHHMM BBISIBISTH XapaKTepHbIE TMPU3HAKUA U
B3aMMOCBS3b M3YUYEHHBIX MOHSTHM, MPUMEHATH COOTBETCTBYIOIIUE MOHSATUS TPHU
ONMCAHUU CTPOCHUS YU CBOWCTB HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB M HX
MPEBPAILICHUI; BBISIBJIATh B3aUMOCBSI3b XUMUYECKMX 3HAHUU C MOHSATUIMU U
MPEJCTABICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

[T4-chhopmMupoBaHHOCTh YMEHUN UCIIOIBL30BaTh HAMMEHOBAHMSI XUMHUECKUX
COEJIMHEHUN MEXAYHApPOJHOTO COI03a TEOPETHYECKON W TMPHUKIATHON XUMHUHU U
TPUBHUAIbHBIE HAa3BaHMUS BAXXHEHIIMX BEIIECTB (ITHIICH, AalleTUJICH, TJIMIIEPUH,
deno, hopMaliberua, YKCyCHast KUCIO0Ta, TJIMIKH, YrapHbIU Ta3, YIJIEKUCIbIN ras,
aMMHMaK, TalleHas W3BECTb, HErauieHas HW3BECTb, IUTbEBas coJa W JPYTUX),
COCTaBIIATh (POPMYJNBI HEOPraHMYECKUX W OPraHUYECKUX BEIECTB, ypPaBHEHHUS
XUMHYECKUX PpEaKIui, OOBSICHATh HX CMBICH; MOATBEPKAATh XapaKTEpHbIE
XUMUYECKHUE CBOMCTBA BELIECTB COOTBETCTBYIOIIUMHU HKCIIEPUMEHTAMH U 3alUCSIMU
YPaBHEHUN XUMHUYECKUX PEAKIIU;

[15-cpopMupoBaHHOCTHP ~ yMEHHN  yCTAaHABIWBATh  MPUHAJJIC)KHOCTh
M3YyYEHHBIX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB K OMPEAECICHHBIM KJIACCaM
U TpyIlnaM COEAWHEHUHN, XapaKTepPU30BaThb UX COCTAB M BAXKHEWIIIME CBOWCTBA,
ONpENENATh BUABl XMMUYECKUX CBSI3€il (KOBaJEHTHAas, WOHHAs, METAJIMYecKas,
BOJIOPOJIHASI), THUIIBI KPUCTAJUIMYECKUX PEMIETOK BEIMIECTB; KIacCUPUIIUPOBATH
XUMHUYECKHUE PEAKIUH;

[16-BraieHne OCHOBHBIMH METOJAMHU HAYYHOTO I[IO3HAHUS BEIIECTB H
XUMHUYECKHX sIBICHUH (HaOII0ACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE);

[17-chopMupOBaHHOCTh YMEHHI MPOBOAUTH PACUETHl MO XUMUYECKUM

dbopMynaM M ypaBHEHHUSAM XUMHUYECKUX PEAKIIMH C MCIIOJIb30BAaHHEM (PU3UUYECKUX
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BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: MAaCCHI,
o0beMa (HOpMaJibHBIE YCIOBHS) Ta30B, KOJWYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIC XUMHMUECKUE 3HAHUS MJIA MPUHITHUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUIX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

[18-chopMupoBaHHOCTh YMEHUM TJIAHUPOBATH U BBIMOIHATh XUMHYECKUN
AKCTIEPUMEHT (TIpEeBpaIlleHUs OPTaHUYECKUX BEIIECTB IIPU HATPEBAHUHU, TIOJIyUCHUE
ATUJICHA U U3YyUYCHHE €0 CBOMCTB, KAYECTBEHHBIC PEAKIIUU HA allbJIETU b, Kpaxmall,
YKCYCHYIO KHUCJIOTY; JeHaTypauusi OCJKOB IMPU HarpeBaHWM, IIBETHBIE PEaKIIMU
OCJNIKOB; TPOBOJIUTH PEAKIIMM HOHHOTO OOMEHAa, OMpEeNeNsiaTh Cpeay BOJHBIX
PacTBOPOB, KAUECTBEHHBIE PEaKIMK Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA
KaTMOH aMMOHHUS; peliaTh dKCIEPUMEHTAIbHBIC 3a7a4M 10 TeMaM «MeTaiby |
«Hemeraniel») B COOTBETCTBUM C TpaBWIAMH TEXHUKH O€30MacHOCTH TIPHU
oOpalieHun ¢ BeIIeCTBaMH U JIAOOpPaTOPHBIM O0OpYAOBaHUEM; MPEICTABIATH
pe3yNbTaThl XMMHYECKOTO0 JKCIepUMEHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuil U (GOpMYIUpOBaTh BHIBOABI Ha OCHOBE JTUX
PE3YIBTATOB;

[19-chopmupoBaHHOCTD YMEHUS aHAJIM3UPOBATH XUMHUYECKYIO
UHPOPMAIIMIO, TIOTy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEACTB MacCOBOM
uHbopmaiuu, cetb IHTepHeT u apyrue);

I110-copMupoBaHHOCT, yYMEHHM COOJIONATh MpaBUIa HAKOJOTHUUYECKHU
11eJIeCO00pa3HOr0 TOBEJEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXpPAHEHHsI CBOETO 3/J0POBbsi U OKpY’KarOUIEd MNPUPOJHON Cpebl; YUUTHIBATh
OMacHOCTh BO3JEHCTBHS HA KMBbIE OPraHU3MbI ONPEICICHHbBIX BEIIECTB, TOHUMAs
CMBICJI TIOKa3aTelsl IpeIesIbHOW TOMYCTUMON KOHLIEHTPALINY;

[T11-g1st oOyuaromuxcsi C OTPaHUYEHHBIMH BO3MOXXHOCTSMH 3JI0POBBS:
c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSITh 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOIaX
MO3HAHUS BEIIECTB M XUMUYECKUX SIBICHUI;

[112-gns chenbix W cIaOOBUAAIINX OOydYaromuXcsa: CHOPMUPOBAHHOCTD
YMEHUS UCIIOIb30BaTh pesibe()HO TOUEUHYIO cucTeMy o0o3Hauenuit JI. bpaiins nis

3aIMCH XUMUYECKUX (POpMYIL.
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5. COAEPKAHUE YYEBHOI'O NIPEJIMETA

HaumenoBanue
pa3/iesioB M TeM

Coaepkanue y4yeOHOro marepuaja " (opmbl OpraHM3anuu
AeATeJIbHOCTH 00Y4Yal0IMXCS

Pa3nes 1. OcHOBBI CTPOEHHUS BelleCTBA

Tema 1. CTpoenue
aTOMOB XHMHY€CKHX
3JIEMEHTOB U
npupoaa
XHMHYECKO# CBSI3M.
OcHoBHOE€
coJiepKaHue.

Bewecmeo. Amom. Monexyna. Xumuueckuu snemenm. Annomponusi.
CoBpemeHHast Mojenb CcTpoeHUs: aroma. CHUMBOJMYECKHH SI3BIK
XAMHH. XUMUYCCKUI 3JIEMEHT. DJIEKTPOHHAsT KOHPHUTypalus aToMa.
Krnaccudukanuss XUMHUYECKHX JJIEMEHTOB (S-, P-, O-3JIEMEHTHI).
BanentHeie anekTpoHBl. BanleHTHOCTh. DJeKTpoHHas MpUPOJA
XMUMHUYECKON CBSI3U. DJIEKTPOOTPULIATENIbHOCTb. BUabl XUMHUECKON
CBA3M (KOBaJ€HTHAas, WOHHAs, MeTa/In4yecKas, BOJOpOJHAs) U
crocoObl ee 00pa3oBaHus.

Ilpakmuueckaa paooma Ne 1. Pemienune pacuyéTHBIX 3a/1a4 HA
YCTAHOBJIEHHE CBSI3U MEXKIY CTPOEHHMEM aTOMOB XMMHYECKHUX
3JIEMEHTOB M UCNOJIb30BAHUE XUMHYECKOH CUMBOJIMKH.

Pemienne 3amaHunii Ha WCHOJB30BAaHUE XUMHUYECKOW CHUMBOJIMKH W
Ha3BaHUW COEAVMHEHUU MO HOMEHKJIAType MEKIyHapOIHOTO COHO3a
TEOPETUYECKON U MPUKIATHON XMMHUU U TPUBUATIBHBIX HA3BaHUU IS
COCTaBJICHUS XHMHUYECKHX (OPMYJI JBYXaTOMHBIX COEAMHEHUHN
(oxcumoB, Cynb(GUAOB, THAPUAOB U T.II.) U IPYTHX HEOPraHUUECKUX
COEJIMHEHUH OTACJIbHBIX KJIACCOB.

Tema 2.
Iepuoguveckuii
3aKOH MW Tabauma
JI.LA. MennejieeBa

Qusuueckuit cmvicn Ilepuoouueckozco 3axona J.HU. Menoeneesa.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX JJIEMEHTOB,
00pa3yeMbIX UMH MPOCTHIX U CIOHBIX BEUIECTB B COOTBETCTBHH C
MOJIOKEHHEM XHMHYEecKoTo siemeHTa B [lepuomuueckoit cucreme.
MupoBo33peHyeckoe U HaydHoe 3HaueHue I[lepuoanueckoro 3akoHa
.M. Menpneneesa. [Ipornossr .M. MenaeneeBa. OTKphITHE HOBBIX
XMUMHUYECKUX DJIEMEHTOB.

Pa3znes 2. Xumnuyeckue peakunu

Tema 1. Tunei
XHMHUYECKHX
peakuuii

Knaccugpuxkayua u munvl Xumuyeckux peakyutl ¢ yuacmuem
Heopeanuyeckux eewjecmg. (CoCTaBlieHWE YpPAaBHEHUH peaklui
COCJIMHEHUS, DPA3JIOKEHUs, 3aMElleHHs, OOMEHa, B T.4. peaKiui
TOPEHUS, OKHUCICHHUSI-BOCCTAHOBJICHUSA. YPaBHEHUS OKHUCIICHUS-
BOCCTaHOBJICHHUSI. Crenenn OKUCJICHUS. Oxucnurens u
BoccTaHoBUTeNb. CoOCTaBlIeHHE U ypaBHUBAHHE OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN METOJIOM 3JIEKTPOHHOro OanaHca.
OKHUCAUTENHEHO-BOCCTAHOBUTEIbHBIC peaxkuuu B pupoe,
POU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACSITEIbHOCTH OPTaHU3MOB.

Ilpakmuueckaa paboma Ne 2. BbinojiHeHHe PacuyeTHBIX 3aJaHHI
N0 YyPAaBHEHUSIM XUMHMYeCKHX peaknuil. KoanuecTBeHHbIE
OTHOILIEHHUS B XUMHUH. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl 0 YpaBHEHUSAM XUMUYECKHUX peakiuui. Mosb Kak equHuIa
KOJIM4ecTBa BemiecTBa. MoJsipHas Macca. 3aKOHbI COXpaHEHUsI MacChl
U odHepruu. 3akoH ABoragpo. MouspHbli  00BEM  Tra3oB.
OTHocuTeNnbHAst IUIOTHOCTh Ta3oB. PacueTrsl 1Mo  ypaBHEHHSIM
XMMHYECKUX peakuuid C HCIOJIb30BaHMEM Macchl, oOBeMa
(HOpMaJIbHBIE YCIIOBHS) T'a30B, KOJIMYECTBA BEIIECTBA.

Tema 2.
DJIEKTPOJIMTHYECKAS

Teopusi snexmponrumuyeckoti ouccoyuayuu. Homvl. Dnexmponumet,
Heanekmpoaumsl. Peakuyn noHHOro ooMeHa. CocraBlieHUE peakiui
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JAUCCOLHALMSA U
MOHHLIA 00MeH

MOHHOTO OOMEHa IyTeM COCTABJICHHUS WX IOJHBIX U COKpAIEHHBIX
HWOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakuuu. 3ajaHus Ha
COCTaBJICHUE HOHHBIX peakuuid Teopus  BIEKTPOIUTUYECKON
muccounanuu. HoHbl.  DJIEKTPOJIUTHI, HEINEKTPONMTHL. Peakuuu
noHHOTo OoOMeHa. CocTaBieHHE pEaKUWii HMOHHOTO OOMEHa ITyTeM
COCTaBJIEHUS MX TOJHBIX W COKpAILEHHBIX HOHHBIX YpPaBHEHUHU.
KucnotHo-ocHOBHBIE peakuuy. 3aJaHus Ha COCTaBJIEHHE HOHHBIX
peaKuui.

Ilpakmuueckaa paboma Ne 3. DJIEKTPOJUTHI U HE FJIEKTPOJIUTHI.
Hccnenopanue THIOB XMMHMYeCKHX peakuuii. VccienoBanue TUIIOB
(o cocTaBy U KOJIMYECTBY MCXOJHBIX U 0Opa3yrOIIUXCS BEIIECTB) U
MIPU3HAKOB XUMHUYECKHUX peakuui. [IpoBeneHue peakuuii MOHHOTO
oOME€Ha, OmpeleNeHHe Cpeabl BOJHBIX pPacTBOPOB. 3aJaHMsl Ha
COCTaBJICHUE MOHHBIX PEAKIIMII.

Pa3pen

3. CTpoeHue U CBOICTBAa HEOPraHUYeCKHX BellleCTB

Tema 1.

Kuaacenpuxkanus,
HOMEHKJIATYpa U

CTpoeHue

HEOPraHu4YecKux

BeIIECTB

Knaccugpuxayusa, nomenknamypa u cmpoenue HeOp2aHU4eCcKux
seujecms. llpenmer Heopranuuecko xumun. Kiaccudukanus
HEOPraHMYeCKNX BemecTB. [IpocThie ©  CIOXXHBIE BEIIECTBA.
OCHOBHBIE KJIACChI CJIOKHBIX BEMIECTB (OKCHIBI, THIPOKCHIBI,
KHCJIOTBI, COJH). B3anuMOCBsI3b  HEOPraHWYECKHMX  BEIIECTB.
ArperatHble COCTOSIHHS BemiecTBa. Kpucrammueckne u amopdHbIe
BeIIEeCTBA.  [HWIMbI  KPUCTAIMYECKUX  PEHIETOK  (aroMHas,
MOJIEKYJIsSIpHasi, HOHHAs, MeTaJuIn4yeckas). 3aBUCUMOCTh (PU3NYECKHUX
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOHN PEIIETKU. 3aBUCUMOCTh
XMMHYECKON aKTUBHOCTH BEILIECTB OT BUAA XUMUYECKOM CBSA3U U THUIIA
KpUCTAJITNYECKON pemeTku. [TpuunHbpl MHOT0OOpa3usl BEIeCTB.

Ilpakmuueckaa paooma Ne 4. PemieHue 3agaHuii 1Mo
KJIacCH(PUKANNHM, HOMEHKJATYpe W XUMHYecKUM Gopmyaam
HeOpraHu4ecKux BemecTB. HomeHknaTypa HeopraHM4ecKHX
BEIIECTB: HAa3BaHUE BEILIECTBA MCXOJS U3 UX XUMHUYECKOH (HOPMYIIbI
WIM COCTaBJICHHE XUMUYECKOW (OpMyabl HUCXOAS M3 Ha3BaHHS
BemectBa 1o MexayHapoaHor (MIOITAK) wim  TpuBHambHOM
HOMEHKJIaType. Perenne npakTuueckux 3aaHuii o kiaccupukanuu,
HOMEHKJIaType M XUMHYECKUM (DopMysiaM HEOPraHUYECKUX BEILIECTB
pa3IUYHBIX KJIACCOB.

Tema 2. Pusuko-

XHMHUYECKHe
CBOIiCTBA

HECOPraHNIeCCKUX

BelIeCTB

H3yll€HM€ ¢M3MH€CKMX U XUMUYECKUX CBOUCME Memaiios U Uux
cnocoboe noJly4eHusl.

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

Uszyuenue ¢pusuyeckux u XumMuueckux C60UCME HeMemaulos U ux
Ccnoco608 noydenus.

Hemerannel. Tunumunele cBoiictBa HemeramoB [V— VII rpynm.
Knaccudukanus © HOMEHKIATypa COEAMHEHUN HEMETaIlJIOB.
KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B IPUPO/IE.

OnpedejzeHue XUMUYECKUX CBOUCE HeopeanHu4ecKux eewecme.
3aKOHOMCpHOCTI/I B HU3MCHEHHHM CBOICTB IPOCTBIX  BCUICCTB,
BOJOPOAHBIX COCHHHCHHﬁ, BBICHIUX OKCHUIOB U TUAPOKCUIOB.

Konumponvnaa  paboma  Nel. CtpoeHme M CBOMCTBa
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HECOPIraHNYE€CKUX BCIICCTB.

Tema 3.
HNnentunduxanus
HEOPraHU4YecKux
BellleCTB

Ilpakmuueckue paoomul Nos, 6. Npentuduxanus
HEOpraHu4ecKMX BelecTB. Pelenre s3xcrepuMeHTaIbHbIX 33/1a4 110
XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJJIOB, 110 PACIO3HABAHUIO
Y TIOJIy4EHUIO COEJUHEHUH METauIOB U HEMETAJUIOB.
HI[GHTI/I(bI/IKaIII/HI HCOPraHNM4CCKUX BCUICCTB C HCIIOJIB30BAHUCM HX
(U3NKO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX KAU€CTBEHHBIX PEaKIUii.
KauecTtBenHnsble peakuuu Ha cyiabdar-, kKapOoHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHUHA.

Ilpakmuueckue padomur Ne7, 8. CocraBileHHe YypaBHeHHil
XMMHYECKHX Ppeakuuid. YpaBHEHUS XHMHYECKUX PpEaKIUl ¢
y4acCTHUEM MPOCTHIX U CIIOKHBIX HEOPTraHUUECKUX BEIIECTB: METAJIOB
U HEMETaJVIOB; OKCUJOB METAJUIOB, HEMETaNIOB U aM(OTEepHBIX
JJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHUN M aM(OTEpHBIX
TUAPOKCUIOB; HEOPraHMYEeCKUX COJIeH, XapaKTepU3YIOIIMX HX
CBOMCTBA.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/JaHUN Ha
CBOMCTBa, COCTaB, IOJy4eHHE U 0€30MacHOe HCIIOJIb30BaHHUE
BAKHEHIINX HEOPraHUYECKUX BEIIeCTB B OBITY U MpPaKTHUYECKON
JeSITEeIbHOCTH YeJIOBEKA.

Pa3znes 4. CTpoeHue U CBOIICTBA OPraHN4YeCKHX BelIeCTB

Tema 1.
Knaccupuxkaumus,
CTpPOeHHUEe 1
HOMEHKJIaTypa
OpPraHMYecKux
BelleCTB

Beeoenue. Ilpeomem, mecmo u 3HauyeHue OpP2aAHUYECKOU XUMUU 8
cucmeme ecmecmeeHHvIX HAYK.

[TosiBneHre 1 pa3BUTHE OPraHUYECKON XUMUU KaK HAyKH.
XUMHYECKOE CTPOEHHUE KaK MOPSI0K COSTMHEHHSI aTOMOB B MOJIEKYJIE
COTJJaCHO MX BaJeHTHOCTH. (OCHOBHBIE TIOJIOKEHHSI TEOpUU
XUMHUYECKOTO CTPOEHHUS OPraHuvecKux coequHennii A.M. bytieposa.
VYraepoaHslii CKeJeT OpraHuYecKOM MOJIEKYJbl. 3aBUCUMOCTH
CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpOeHHUs Mojiekyn. M3omepus u
U30MEPBI.

[lonsatue o ¢ynkuuoHanbHOUW Tpynme. Pamukan. [IpuHOUIIBL
KJacCU(PUKAIMM  OpPraHMYecKUX COoequHeHuid. MexayHapoaHas
HOMEHKJIATypa W TNPUHIUIB  HOMEHKJIATYpbl  OPraHUYECKHX
coenuHenuil. [lonstne 00 a3oTconmepkalmMX  COEOUHEHMUSIX,
OMOJIOTMYECKH aKTUBHBIX BellecTBax (yrieBojax, jKupax, Oenkax u
1p.), BBICOKOMOJEKYISPHBIX COCAMHEHUAX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO).

Ilpakmuueckan paooma Ne 9. CocraBiileHHe HOMEHKJIATYPbI
BelllecTB MO X popmyJie, cocTaBiaeHue (POPMYJIbI BelleCTB MO UX
Ha3BaHuI0. HoMmeHkIaTypa opraHM4ecKUX COECTUHEHHH OTAETbHBIX
KJaccoB  (HACHIIICHHBIC, HEHACBHIIEHHbIE M  apOMAaTUYECKUE
YIIAEBOAOPOIbI, CIIUPTHI, (DEHOIBI, ANbJIETH/IbI, KETOHBI, KAPOOHOBBIE
KUCHOTHI ¥ Jip.) CocTaBlieHNE TOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(hopMyn opraHMYECKUX BEIIECTB OTICNIbHBIX KJIACCOB, UCTOIb3YS UX
Ha3BaHUs [0 CHUCTEMAaTUYECKOM U TPHUBUAIBHOM HOMEHKIATYpE
(aTuneH, aneTwieH, rMuepuH, (eHon, (opmanbAerui, YKCycHas
KUCJIOTA, TIHIHIH).

Ilpakmuueckaa paooma Ne 10. Pacdersl npocreiimei ¢popmy.bl
opraHM4eckoid MoJekyabl. Pacuersl mpocteiimeit  Gopmysbl
OpPraHu4ecKOl MOJIEKYJIbl, UCXOJI U3 JIEMEHTHOro cocTtana (B %).

Tema 2. CBoiicTBa

Duzuxo-xumudeckue  Ceolcmaed npe@eﬂbﬁbzx u Henpedeﬂbelx
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OpPraHuYecKux
coeIMHEeHUI

V211e6000p0008.

OcobenHoctr KiaccupUKAllMd U HOMEHKIATYyphl BHYTPU KIIacca;
TOMOJIOTHYSCKUN psaag U oOmas gopmyna; u3oMmepus; GU3NIECKUe
CBOWCTBAa; XHMHYECKHE CBOWMCTBA; CIOCOOBI TIOMYYCHHS): —
npeAesibHbIe YIIIEBOJOPO/bI (aJIKaHbl W LUKIOAIKaHbI). ['opeHue
MeTaHa Kak OJUH W3 OCHOBHBIX HMCTOYHHUKOB TeIUla B
POMBIIUICHHOCTH M ObITy. CBOHCTBA MPUPOTHBIX YIIIEBOIOPOJIOB,
HAaXOXJIEHUE B TPHUPOJEC U MPUMEHEHHE AIKAHOB; HEMpEeIeIbHbIC
(ayIKeHbI, aJIKUHbI U AJKAJAUEHbI) U apOMATUYECKHE YIIEBOJOPOIbIL.
lNopenue anerunena Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIAMEHH
JUIS CBAPKU U PE3KU METAJIJIOB.

Dusuko-xumuyeckue ceoticmea KUCTIOPOOCOOEPIHCAUUX u
a3omcooepiHcaux coeOuHeHu.

OcobGenHocTu Ki1accH(pUKAIMK ¥ HOMEHKJIATyphl BHYTPH KJlacca;
TOMOJIOTUYECKHH psii U ob0mast gopmyina; uzomepus; GU3NUECKUE
CBOMCTBA; — KUCIOPOJCOIEpKAIINE COeTMHEHHS (CIIUPTHI U (DEHOJIBL,
KapOOHOBBIE KHUCJIOTHI M A(UPBI, AIbAETHABl U KETOHBI, XHUPBI,
yIJA€BOMAbI); —  a30TCOJep)Kallhie  COeAMHEHUs  (aMUHBI U
AMUHOKHCIIOTBI,  Oeyiku).  BBICOKOMOJEKYIsIpHbIE  COEIMHEHUs
(cuaTeTMYECKME W OWMOJIOTHYECKH-aKTHBHBIC).  [IpakTmdeckoe
MPUMEHEHHE JTUJICHIIUKOJS, riuiepuHa, ¢enona. Ilpumenenue
(dbopmanpaerua, aleTaabAeruaa, YKCyCHON KHUCIOThl. Mblla Kak coJinu
BBICITUX KapOOHOBBIX KHCIOT. Motomue cBoicTBa Mbliia. MoHOMeED,
MoJIMMEp, CTPYKTypHOe 3BeHO. llommmepusanus J3TuiieHa Kak
OCHOBHOE€ HAIlpaBJICHUE €r0 UCIOJIb30BaHUSI.

Ilpakmuueckaa paooma Ne 11. CocraBiieHHe YypaBHeHHH
XHMMHYECKHUX Ppeakluil OpraHuvdeckux coeauHeHuii. CBoiicTBa
OpPraHUYECKUX COEIUHEHHH OTAENbHBIX KIAccOB (TpUBHAJIbHAs U
MEeXAyHapoJHas HOMEHKJAaTypa, XMMHUYECKHE CBOMICTBa, CHOCOOBI
MOJIy4eHUS): MpeAeNbHble (AIKaHbl U LUKIOAIKAHbI), HEelpeaeIbHbIe
(ayIKeHbI, aJIKUHBI U aJKAJAMEHbI) U apOMaTHYECKHUE YIJIEBOJIOPOIbI,
cnupThl U (GEHOJbI, KapOOHOBBIE KHUCIOTHI M 3(PUPHI, aTbIeTUIbl U
KETOHBbl, AaMHHbBI U  AMUHOKHCIOTHI,  BBICOKOMOJIEKYIISIPHBIE
COoeIMHEHUs. 3aJaHusi Ha COCTaBJICHHE YPaBHEHUH XMMHUYECKUX
peakuuii ¢ y4JacTHeM OpPraHMYeCKHX BEIIECTB HAa OCHOBAHMM HX
COCTaBa U CTPOCHHSL.

Ilpakmuueckan paboma Ne 12. IlojrydyeHne dTHIEHA U U3Y4YeHHe
ero cBoiictB. IlpeBpamieHuss opraHMYeCKUX BELIECTB MU
HarpeBaHuu. MoienupoBaHue MOJIEKYI U XMMHUYECKUX MTPEeBpaIICHUI
Ha MpUMepe dTaHa, STUICHA, alleTHIICHA U JIp.

Ilpakmuueckan paboma Ne 13. Omnpenejienne CBOHCTB
opraHnvyeckux coeanHeHui. COoCTaBlIeHHE CXEM peakluil (B TOM
yucIe o MPEeAJI0KEHHBIM LEMoYKaM MpeBpalieHuil),
XapaKTEPHU3YIOLIUX XUMUYECKUE CBOMCTBa OpPraHUYEeCKUX
COEIMHEHUH OT/IebHBIX KJIACCOB, CIIOCOOBI UX MOTyUYEHUs U Ha3BaHUE
OPraHMYECKUX COEAMHEHUH MO TPUBUAIBHOW WM MEXIYHAPOIHOMN
CHUCTEMAaTUYECKO HOMEHKJIAType.

Tema 3.
HNnentuduxanus
OpPraHuYecKux
BelllecTB, UX
3HAYeHHue U

Buoopeanuueckue coeounenus. [Ipumenenue u 6uonocuueckas poib
yeneso0os. OKUCIIEHUE YIIEBOJOB — HCTOYHHUK SHEPTHHM JKUBBIX
opranu3MoB. OO6nacTH HpUMEHEHHsT aMHHOKHUCIOT. IlpeBpamieHus
OelKoB MUIIM B opraHuzMe. buomnornyeckne ¢GyHKUIUU OENKOB.
buonornyeckue ¢yHkuumu kupoB. Poib opraHuueckoil XMMHHU B
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NpUMeHEHUE B
OBLITOBOH M
NPOU3BOJACTBEHHOI
JeTeILHOCTH
yeJI0BeKa

pereHnn mpoodaeM MUIIeBoil 6e30MacHOCTH.

Ponv opeanuueckou xumuu 6 pewenuu npoonem 3HepeemuiecKoll
bezonacnocmu, 6 pazeumuu  MeOUYUHbl,  CO30AHUU  HOBbIX
mMamepuanos, HOBbIX UCMOYHUKOS JHepeuu  (a1bmepHamueHvle
ucmounuku suepauu). ONacHOCTb BO3JEHCTBHS HA )KUBBIE OPraHU3MBI
OpPraHMYEeCKHX BEIIECTB OTACJIBHBIX KJIACCOB  (YIIIEBOIOPOJIHI,
CIIMPTHI, (beHOJII)I, XJIOPOPraHnvdCCKUEC IMPOMU3BOAHBIC, aJIBACTUIALI N
Ap.), CMBICH OKAa3aTelsl IPEAETIbHO JIOMYCTUMOM KOHIIEHTPALUH.

Konumponsnasa paboma Ne 2 no pasneny 4. CtpoeHue u cBoiicTBa
OpPraHU4YeCcKUX BelecTB

Paznen 5. Kunerndyeckue u TEPMOAMHAMHUYECCKUEC 3AKOHOMEPHOCTH IIPOTCKAHUSA

XUMHUYIECCKHUX peaKIII/Iﬁ

Tema 1. CxopocTb
XHMHUYECKHX
peaxkuuii.
XuMnuyeckoe
paBHOBecHe

Crkopocmb xumuyeckux peakyuti. CKOPOCTb PEAKIINH, €€ 3aBUCUMOCTh
OT pa3iaMuHbIX (AKTOPOB: MPHUPOJBI PpEArupyrolux BeEIIEeCTB,
KOHLIEHTPAllMK PEarupyroliux BeLeCTB, TEMIEpaTypbl U IUIOIIAIN
peakuuoHHONM mMoBepXHOCTH. TemoBble 3P EKTbl XUMUYECKHX
peakuuid. K30-U SHAOTEPMUUECKUE, PEAKIIHH.

Xumuueckoe pasnogecue. OOpaTUMOCTb peakUUi. XUMHUECKOE
paBHOBECHE M €r0 CMEIIEHUE MOJ ACUCTBUEM Pa3IMYHBbIX (PaKTOPOB
(KOHIIEHTpaIMsi peareHTOB WM MPOJAYKTOB peakluu, IaBJICHHUE,
TeMIeparypa) JUlsl CO3JIaHUS ONTUMAJIbHBIX YCJIOBHM HpPOTEKaHUS
xumudeckux npoueccon. [Ipunnun Jle [latense.

Ilpakmuueckaa paooma Ne 14. BbluuciIeHUsI CKOPOCTH
XMMHYeCKHX peakumii. Pemnienne mnpakTHKO-OPHUEHTUPOBAHHBIX
3alaHui Ha aHajau3 (PaKTOPOB, BIMUSIOMIUX HA W3MEHEHHE CKOPOCTU
XUMHYECKOM  peakuud, B T.4. C TMO3UUUH  DKOJOTUYECKHU
1enecoo0pa3Horo MoBe/eHUsI B OBITY M TPYIOBOW NEATENBHOCTH B
LIEJIIX COXPAHEHMS CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOTHOMN
CpeIbl.

Ilpakmuueckaa padoma Ne 15. YcraHOBJIeHHEe XHMHUYECKOI0
paBHOBecusi B peakumsx. PernieHue MnpakTUKO-OPUEHTUPOBAHHBIX
3amaHuil Ha npuMmeHenue npunuuna Jle-lllatenbe mist HaxoXAEHUS
HaIpaBJICHUS] CMEIICHUS PABHOBECHUS XMMHYECKON peaKIMK U aHAIHU3
(hakTOPOB, BIUSIONIMX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSL.

Pa3znes 6. PacTtBopnl

Tema 1. IlousiTue o
pacTBopax

Ilonamue o pacmeopax. PacTBopeHne Kak (HU3UKO-XUMUYECKUI
nporecc.  PactBopel.  CrocoObl  MPUTOTOBIEHHUS  PACTBOPOB.
PactBopumocTs. MaccoBasi 1ot pacTBOpEeHHOro BemiectBa. CMBbICI
MoKa3arensl NpPeNesibHO  JOMYyCTUMOM  KOHIIGHTpalMu M €ro
UCIIOJIb30BaHUE B OIIEHKE SKOJIOTMUYecKoi Oe3omacHOCTH. Pemienue
MPAKTUKO—OPUEHTUPOBAHHBIX PACYETHBIX 3a/JlaHUll Ha PacTBOPHI,
UCTIONIb3yeMble B OBITOBOM M MPOW3BOJCTBEHHOM JEATEIHHOCTU
YEJIOBEKa.

Tema 2.
Hccaenosanue
CBOWCTB PacTBOpPOB

Ilpakmuueckas paboma Ne 16. UccieoBanme cBOICTB pacTBOPOB.
[IpuroroBnenre pacTBOPOB 3aaHHON (MaccoBOH, %) KOHLIEHTpAILIUH
(C MPaKTUKO-OPHUEHTUPOBAHHBIMU BOTIPOCAMH) U ONPEETICHUE CPEbI
BOJIHBIX pacTBOpOB. PereHne 3aau Ha MPUTOTOBIICHHE PACTBOPOB.

Pasnes 7. Xumus B ObITY M IPOU3BOJACTBEHHOM e TEJIbHOCTH YeJI0BEKa

Tema 1.
Xumus B ObITY H

Xumus 6 Obimy U NPoOU38OOCMBEHHOU O0esmelbHOCIU Yelo8eKd.
Hoselimne TOCTHKEHUST XUMHUYECKOM HAYKH UM XUMHUUYECKOU
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NpPOU3BOJACTBEHHON | TexHojoruu. Ponp xXumum B 00ecClEUEHUH SKOJIOIMYECKOH,
AEATEeJIbHOCTH SHEPreTUYECKON M MHIIeBONH O€30MacHOCTH, Pa3BUTUU MEIUIIMHBI.
JeJI0BeKa [IpaBuna moucka u aHAJIM3a XUMHUECKOW HH(POPMAITH U3 pa3THIHBIX

MaccoBoi nHpopmanuu, cetb UHTEpHET).

WCTOYHUKOB (Hay4yHass M YydeOHO-HaydHas JuTeparypa, CpeAcTBa

Ilpakmuueckaa padboma Ne 17. IlpencraBienue pe3yabTaToOB
peuieHusi KeiicoB B popMe MUHH-T0KJIaAa ¢ Ipe3eHTanueii. [lonck
M aHaJIn3 KEUCoB O MPUMCHCHUH XUMHUYCCKUX BCIICCTB U TEXHOJIOTHHU
C ydeToM OyayIiei mpodecCHOHATBHON AeITeILHOCTH.

HTorosasi kouTpoJbLHas padora Ne3 nmo pasjaenam 5, 6, /.

6. TEMATHYECKOE IINTAHUPOBAHUME YYEBHOI'O IPEJIMETA

Ne HAMMEHOBaHUE Pa3/iesioB U TeM Bcero | Jekuus | CamocrosiTe/ibHasA
n/n pabota
Paspgen 1. OCHOBBI CTPOEHHS BeLECTBA
1. Tewma 1. CTpoeHre aTOMOB XUMHUYECKHX 11 1 10
AJIEMEHTOB ¥ TIPUPOIa XUMUYECKON
cBsi3i. OCHOBHOE COJIEpKAHHUE.
2. Tema 2. Ilepuoanueckuit 3aK0H 1
tabmmma J[.1. MenneneeBa
Pa3nen 2. XuMn4ecKue peakuuu
3. Tema 1. Turmbl XUMHYECKUX PEAKIIUIA 11 1 10
4, Tema 2. DnexTpoauTHyYecKas
JiCCOLIMAIMsl M1 HIOHHBIA 0OMEH
Pa3znea 3. CTpoeHue U CBOWICTBA HEOPTraHMYECKMX BelIECTB
5. Tema 1. Kimaccudukanms, HOMEHKIaTypa 17 2 15
U CTPOEHHE HEOPraHMYECKHUX BEIIECTB
6. Tema 2. ®U3MKO-XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIEeCTB
7. Tewma 3. Unentudukanus
HEOPraHMYECKUX BEIEeCTB
39 4 35
Pa3znen 4. CTpoeHue U CBOIICTBA OPraHN4YeCKNX BelIECTB
8. Tema 1. Knaccudukanms, ctpoeHue u 17 2 15
HOMEHKJIATypa OpPraHNYeCKHUX BEIIECTB
9. Tewma 2. CBolcTBa OPraHUYECKUX
COEeIMHEHUN
10. Tema 3. neHTuduKkanus opraHuIecKux
BEIIECTB, MX 3HAYCHHE U IPUMEHEHHUE B
OBITOBO 1 POU3BOJICTBEHHON
JESITEIbHOCTH YeJIOBEKa
Pa3nen 5. Kunernueckue 1 TepMOJIMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSA
XHUMHYECKHX PeaKIMi
11. Tema 1. CKOpOCTh XUMHUYECKUX PEAKIUH. 55 0,5 5
XHMMHUYECKOE PABHOBECUE
Pa3nes 6. PacTBopbl
12. | Tewma 1. IloHatue o pacTBopax 11 1 10
13. | Tewma 2. UccnenoBanue cBOWCTB
pacTBOPOB
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Paszjnen 7. Xumus B ObITY U NPOU3BO/JCTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

14. | Tewma 1. Xumus B ObITY U 55 0,5 5
MIPOU3BOICTBEHHOM JICATCIILHOCTH
YyeJIoBeEKa

15. | Hroro 78 8 70

[Ipu peanuzanuu copepkanusi 001e00pa3oBaTEILHOI0 YYEOHOTO MpeIMeTa
«Xumus» B npenenax ocBoeHuss OIIOII CIIO na 0a3e OCHOBHOrO OOIIEro

o0Opa3oBaHus ¢ MOJydYeHHeM cpeaHero oomero oopazosanus (IITICC3):

Bua yueoHoii paboTbl O0bem yacoB

O0bem o0pa3oBaTeIbHOI POrpaMMbl 78
O0s3aTe1bHasi ayANTOPHAs yueOHasi HATPy3Ka (Bcero) 8
B TOM YHCJIE:

JIEKIIMHA 8

MIPAKTUICCKHUE 3aHITHS
71a00paTOPHBIE 3AHITHS
Camocmosmenvhas paboma ooyuaowe2ocs 70

Koncynemayuu
Ilpomesrcymounas ammecmayus 6 hopme nudgepeHnaIbHOrO 3a4eTa

7.YYEBHO-METOJNYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanue mamepuanbHoO-mexHUu4ecKoll 6azvl, HEOOXOOUMOU 014

ocyuiecmejleHuA 06pa306am €JIbHO20 npouecca

. OCHAIEHHOCTD CHEeNUATIBHBIX
Ne HauMeHoBaHMe cienHAJLHBIX IOMEIeHUH U o .
n/n MoMenleHu Il cCaMOCTOATEIbHOM PadoThI ToMeIneHNH 1 HOMe“memm A
CaMOCTOSITEJIbHOI PadoThI
VYueOHas ayuTOpus AJisi IPOBEACHMUS 1. ocka yuebHas
y4eOHBIX 3aHSATHI: 2. Pabouee mecTo mpernoaaBarens
414056, 3. KommuiexT yuebHoi Mmebenu Ha 25
AcTtpaxaHckasi 061acTb, Yell.
1 r AcTpaxaHs, 4. Harmsinasie mocoOus
p-H JIeHuHCKHi, 5. IlepeHOCHOM MyNIbTUMEANITHBIMI
yi. Tatumesa, 1 18a, KOMILJIEKT
4 srax, nomerienue Ne 408 6. Hoctyn k nHOpMAIIMOHHO-
KOMMYHUKaIIMOHHOU
ITomemenue s camoctosiTenbHOM paboThl: | 1. Kommuiekt yue6Ho#t Mebenu Ha 50
414056, qell.
2 AcTtpaxaHckasi 0061acTb, 2. KoMIinekT y4eOHO-HarIsITHBIX
I AcTpaxassb, nocooui
p-H JIeHUHCKUH, 3. Komneroreps! - 8 mir.
yi. Tatumesa, 1 18a, 4. CrauMoHapHbIA MYJIbTUMEANINHBIN
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2 stax, noMmenienue Ne 7 KOMIIIEKT

5. octyn k nHGOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHON CETH
«HTepuer»

7.2. Pexomenoyemasn numepamypa
@) OCHOBHAaA yueOHan 1umepamypa:

1. AudunorenoBa, . B. Xumus: ydeOHUK M NPAKTUKyM JJII CPEIHETO
npodeccuonanprHoro oopazosanus / U. B. Audunorenona, A. B. babkos, B. A.
[TonkoB. — 2-e u3n., ucnp. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 291
C.

2. I'abpuensu O.C. Xumusa 10 xnacc. (bazossiit ypoBenb)/ ['abpuensa O.C.,
OctpoymoB WN.I'., CnankoB C.A.— 4-e u3z., crep. — M.: «IIpocBemenuey, 2023.
— 128 c.

3. l'abpuensa O.C. Xumus 11 knacc. (bazossiit ypoBens)/ I'abpuensn O.C.,
Octpoymos N.I'., CnagkoB C.A.— 4-e uzn., crep. — M.: «IIpocBenienue», 2023.
— 128 c.

4. Huxonwsckuit, A. b. Xumus: y4eOHHMK U TNPAKTUKYM JJIsI CPEIHETO
npodeccruonanpHoro oopazopanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepab. u non. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

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

0) OonoaHumenbHaAA yUeOHAA Tumepamypa:

1. baunos, JI. H. Xumus: yue6nuk mis CIIO / JI. H. baunos, U. JI.
[lepdunona, T. B. CokonoBa. — 2-e usn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c¢. — ISBN 978-5-8114-7904-7. — Tekct: snexTpoHHbidt // JlaHs:
aJIEKTpOHHO-OMOmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obpamienus: 14.10.2022). — Pexxum gocrtymna

2. I'abpmensn, O. C., JIsicoBa, I'. I'. XuMusi: KHHATA TSI MPETIOaBATEIIS:
yue0.-Metoj1. mocooue. — M. Akagemus, 2012. - 332 c.

3. I'abpuensa O.C. Xumus: yueb. misg ctya. npod. yue6. 3aBenennii / O.C.
I'a6puensan, U.I'. OctpoymoB. — M., 2016.- 256 c.
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4. I'ycesa, E. B. Xumus qyist CIIO: yueOHo-MeTonuueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmuna, /. . Kynukosa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texct: 3aeKTpoHHBIN // JlaHb: 3JI€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenus: 14.10.2022). — Pexxum noctymna

5. Kamyctuna A. A., Xampuenko M. I'., JluGanoB B. B. OO6mas u
Heopranudeckas xumus. [Ipaktukym / A. A. Kanyctuna, . I'. Xanpsuenko, B.B.
JInbanoB — Cankt-IletepOypr: Jlans, 2020. — 152 c.

6. UepnukoBa H. 0., MemepsikoBa E. B. Pemaem 3amauu nmo xumuu
camocTtosaTenbHo: yyeObnoe nocooue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Canxr-IlerepOypr: Jlans, 2022. — 328 c.

6) uHmepHem-pecypcoi:
1. hvsh.ru — Xypuan «Xumus B mIKOIE».
2. https://postnauka.ru/themes/chemistry — jexkmuu Mo XMMHH Ha caiTe

IToctnayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-momynspHbIi

NPOEKT «DJIEMEHTHI OOJIbIION HAayKu» (PU3MKa, XUMHsI, MaTeMaTHUKa, aCTPOHOMHSI,
HayKU O XU3HM, HAyku o 3emsie). HoBocTH Hayku, KHUTH, HAYYHO-TIOMYJISIPHbBIE
CTaTbH, JICKINH, SHIIUKIOTICUH.

3. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3prubiii caiiT o

CBOMCTBaX XMMHUYECKUX BJIEMEHTOB.

4, http://www.xumuk.ru CaiT 0 XHMHH: KIACCUYECKHE YICOHUKH,

CIIPABOYHMKH, SHIMKIIONEANM, IIOUCK OPTaHUYECKUX U HEOPTaHUYECKUX PEAKIIUH,
COCTaBJICHUE YPABHEHUN pEaKIIUU.
2) 31eKMPOHHO-OUdIUOMEYHbIE CUCHEMDL:

1. DnekrpoHHo-6nOMHMoTeuHas cuctema «IPRbooks» (http://www.iprbookshop.ru)

2. O6pa3oBareIbHO-U3MATENbCKHI TIeHTp «Akagemusi» (https://academia-library.ru)

8. OCOBEHHOCTH OPI'AHU3ALIMU OBYUYEHUA J1JISA UHBAJIM1OB
N Jnl C OrPAHUYEHHBIMHU BO3MOXHOCTAMMU 310POBbs

I[JIH O6yanOIHI/IXC$I N3 4YrCjla HHBAJIMAOB H JIMI C OI'PaHUYCHHBIMU
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BO3MOXHOCTSIMU 3/I0POBbSl Ha OCHOBAHMM IHCBMEHHOI'O 3asBJICHUS Y4EOHBIM
npeaMeT «XHUMHUS» peaTu3yeTcsli C y4eTOM OCOOEHHOCTEM NCUXO(pU3HUECKOro

Pa3BUTHUSA, HHAUBUIYAIBHBIX BO3MOXHOCTEH W COCTOSIHUSI 370pOBbs (1anee —

WHJIMBUIYaJbHBIX OCOOCHHOCTEN ).

9. KOHTPOJIb 1 OHUEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

IHNPEIMETA
Pe3yabratsl 00yueHust Kon IMpoBepsiemble | @oOpMBI U MeTOILI KOHTPOJIS M OLEHKH
(INYHOCTHBIE, pe3y yMeHUsl U pe3yJbTaTOB 00y4eHHs
NnpeAMeTHEIe, JbTa 3HAHUA Texymmii ITpomexyTouHas
MeTanpeIMeTHbIE) TOB KOHTPOJIb aTTecTarus
JIUYHOCHHbIE
c(hOpMHPOBAHHOCTH JI8 3HATH: Ilpakxmuuecka | Hughghepenyuposannuiii
POCCHIICKOH  TpaskJaHCKOU TpaguIuu A paboma 3auem
WUJEHTHYHOCTH, Y [IEHHOCTH Yemuwiii onpoc
MaTPUOTH3MA, YBaXKECHUS K MHOT'OHAIIMOHATb
CBOEMY HapoIy, 4YyBCTBa HOTO
OTBETCTBEHHOCTHU nepex poccuiickoro
PoauHolt, ropaoctu 3a cBoOit rocyJiapcTBa,
Kpa#i, cBoto PoaunHy, cBoit BKJIIOUEHHBIE B
SI3BIK M KYJIBTYPY, MPOILIOE 00IIIeCTBEHHBIC
u HaCTOSIIIee WHUINATHBEI,
MHOTOHAIIMOHAIEHOTO HaIpaBJicHHBIE Ha
Hapoza Poccun; WX COXpaHEeHHe
TOTOBHOCTh K aKTHBHOH | J124 3HATH: Yemmuoui onpoc | Jfugppepenyuposanmoiii
TeSITeTbHOCTH SKOHOMHUYECKHE Tecmuposanue | 3auem
TEXHOJIOTUIECKON u OpUEHTHpPHI  Ha
COLIMAJIBHOMN OCYILIECTBIICHHUS
HaIpaBIIEHHOCTH, OCO3HAHHOTO
CHOCOOHOCTH BEIOOpa  cdephl
WHUITUHPOBATH, npoeccroHaIbH
IJIAHUPOBATH u Ol JNIesITeThHOCTH
CaMOCTOSITEIBHO BEITIONHSTH C y4eToM
TaKy¥o IeATEIbHOCTD; JIUYHBIX
YKU3HEHHBIX
TUTAaHOB,
norpedHOCTEH
cBOEH CEMBbH,
poccuiickoro
oO1recTBa
TOTOBHOCTb M CIIOCOOHOCTH | JI26 3HATH: Yemmuwuii onpoc | Jluppepenyuposannwiil
K 00pa30BaHHIO 5 Bce atansl | Paboma c | 3auem
camMo00pa30BaHUIO Ha TOTOBHOCTH u | kapmou
MPOTSKEHUH BCEH JKH3HU; CIOCOOHOCTH K
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00pa3oBaHUIO H

camMo00pa3oBaHH
10
c(hOpMHUPOBAHHOCTH J127 3HATH: IHpaxmuuecka | Jugpgpepenyuposanmuiil
9KOJIOTUYECKON  KYJIBTYPHI, OCHOBBI 51 paboma 3auem
IMOHMMAaHUE BITUSTHUS OepexIMBOro Tecmuposanue
COIMANTbHO-9KOHOMHYECKHX OTHOIIICHUS K
MPOIIECCOB HA COCTOSIHHE MIPUPOTHOMY
MPUPOIHOW M COIUATBHOM HaCIIeTUIO
Cpenbl, OCO3HaHHWE CTpaHbl U MUpa
1J100aIbHOTO xapakrepa
9KOJIOTHYECKHX TPOOIIEM U
reorpa)uIecKux
0CcOoOEHHOCTEH uX
MIPOSIBJICHHS,
pacimpeHue ombita | JI31 3HATH: Ipakxmuuecxka | Hughghepenyuposannuiii
JEeSITeIbHOCTH MIPOSIBIICHUST 51 paboma 3auem
3KOJIOTMYECKOI 3KOJIOrMYECKOH Yemmuouii onpoc
HaIpPaBICHHOCTH; KYJIbTYPBI
OepexHOro
OTHOILICHUS K
POIHOM 3eMIie,
MIPUPOTHBIM
dorarcTBaMm
Poccun u mupa;
OCHOBBI
pa3zyMHOTO
MIPUPOJIOTIONB30B
aHus
OCO3HaHHE meHHocTu | J134 3HATH: Yemmuoui onpoc | Jfugpgpepenyuposanmwiii
HayqIHOU JIeSITeTFHOCTH, HaBBIKA Tecmuposanue | 3auem
TOTOBHOCTh ~ OCYIIIECTBIIATH MEKIUYHOCTHOTO
MIPOEKTHYIO " JIEIIOBOT'0
HCCIIEIOBATENBCKYIO o0IIeHns,
JeSITeTHbHOCTh COIIUATILHOTO
WHIUBUIYAIBHO U B TPYIIES AMUDKA;
TOTOBHOCTH K
OOILIIEHUTO u
B3aMMOJIECHCTBUIO
C JIIOJIbMH CaMOT0
pasHoro craryca,
STHHYECKOMH,
PpENUruo3HOM
MPUHA]IKHOCTH
Memanpeomemuole.
CaMOCTOSITENIBHO MI YMETbD: Ipaxmuuecka ‘ Jlughdepenyuposanmuwiil
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(hopMyIHpoBaTH u CaMOCTOSITENBHO | 5 paboma 3auem
aKTyaJlIU3UpPOBATh tdhopmynupoBats u | Peghepam
mpoOIeMbl, KOTOPbIE MOTYT AKTyaJIH3UPOBATH
OBITh PpeIICHBI c IPOOJIEMBI,
HCTIOJIb30BaHHEM KOTOpBIE  MOTYT
reorpa)u4ecKux  3HAHUH, OBITh pEIICHBI C
paccMaTpuBaTh ee UCIIONIb30BaHNEM
BCECTOPOHHE reorpaduyecknux
3HAHUH,
paccMaTpuBaTh ee
BCECTOPOHHE
OTIPEIICTATh uenu | M3 YMETH: Yemuwiii onpoc | uppepenyuposannutii
JeSTebHOCTH, 3a]aBaTh ornpenensaTy uenu | Tecmupoganue | 3auem
napaMeTpbl ¥ KpUTEPUU HX JeSTeIbHOCTH,
JOCTHXEHUS; 3a/1aBaTh
napameTphbl u
KPUTEPUHU uX
JOCTHKEHUSI;
CTaBUTh M (opmynupoBath | M1 YMETH: Yemuoui onpoc | Jfugppepenyuposanmwiii
COOCTBEHHBIE  3aJlaud B cocobHocTs W | Tecmupoganue | 3auem
o0pazoBaTenbHON TOTOBHOCTh K
NeSTEbHOCTH M )KH3HEHHBIX CaMOCTOSITEIIbHOM
CHUTYaIIUsX; y TIOUCKY
METOJIOB
peleHus
MPAKTUIECKUX
3anad,
MIPHUMEHECHUTO
Pa3INIHBIX
METOJIOB
MTO3HAHUS
BBISIBIIATD npuyuHHO- | M12 YMETH: Ipaxmuuecka | Hughghepenyuposanmnuiii
CIIC/ICTBEHHBIC  CBSI3U U JlaBaTh OLICHKY 51 paboma 3auem
aKTyaJH3upoBaTh  3ajauy, HOBBIM Yemmnwoui onpoc
BBLIABUIATh  TUIOTE3y €€ CUTyanusM,
peleHus, HAXOIUTh OLCHHBATR .
MIPUOOPETEHHBII
apryMEHTBI TSt OLIBIT
JIOKa3aTeNhCTBA CBOMX
YTBEPKICHUIA, 3a/1aBaTh
mapaMeTppl M KpUTEPHUH
PpeIlICHUS;
CIIO0COOCTBOBATH M44 YMETD: Yemmuwuii onpoc | Juppepenyuposannwiil
(bopMHPOBAHUIO " camocrostensHo | Tecmuposanue | sawem
MPOSIBJICHUIO HIUPOKOH COCTaBIIATh IUIAH
SPYAULIAA B pa3HBIX penieHus
o0JracTsix 3HaHUM, POOIIEMBI c
MIOCTOSIHHO TIOBBIIIATH CBOU y4eTOM
00pazoBaTenbHBIN u HMEOLIHUXCSI
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KyJIBbTYPHBIA YPOBEHB;

pecypcos,
COOCTBEHHBIX
BO3MOXKHOCTEH H

IIPEAIIOYTEHUN
BJIAJIETH HaBbIKamu | M46 VYMETH: Ipaxmuuecka | Jugpgpepenyuposanmuiil
MO3HABaTENbHOM pediiekcuu JaBaTh  OLEHKY | A paboma 3auem
KaK OCO3HaHU HOBBIM Yemuwiii onpoc
COBEpPIIAEMBIX JIEUCTBUU HU CUTYaIUSIM
MBICITUTENBHBIX TPOIIECCOB,
170 pe3ylbTaToB "
OCHOBaHMI;
c(hOpMHUPOBAHHOCTh M51 YMETH: Ipaxmuuecka | Jugpgpepenyuposanmuiil
BHYTPEHHEH  MOTHBAIIUH, JaBaThb  OIEHKY | & paboma 3auem
BKJTIOUAIOIIEH CTpeMIIEHHE K HOBBIM Yemuwiii onpoc
JNOCTH)KEHUIO  IIENU " CUTYaIUsIM,
ycriexy, OIITUMHU3M, BHOCHUTH
WHUIUATUBHOCTh, YMEHHE KOPPEKTHUBBI B
NeiCTBOBATh, HCXOMs U3 JIesITeTTHHOCTB,
CBOUX BO3MO)KHOCTEH; OlICHUBATH
COOTBETCTBHE
pe3yabTaToB
eIsIM
npeomemmuule:.
chopMHPOBAaHHOCTH 111 3HATH: Ipakxmuuecxka | Hughghepenyuposanmuiii
HPCIICTaBHCE{HfII o XUMHUYECKYIO 5 paboma 3a-uem
XUMHHCCKON COCTaBISIONIYI0 | Yemuwlil onpoc
COCTABJIAOIICH . €CTeCTBEHHOHAYY
€CTeCTBEHHOHAYYHOU .
KapTHUHBI MHUPA, POIH HoH KapTHHEL
XAMHH B TIO3HAHUH ABJICHHIMA MHpa, poJb
MIPHUPOILLB (POPMUPOBAHUH XUMUHU B
MBIIUICHUS U KyJIbTYPBHI ITO3HAHUH
JUIHOCTH, €€ ABIICHME
(hyHKITMOHATBHON HPHPOBI
TPaMOTHOCTH,
HEOOXOAMMOM /IS pelIeHus
MPaKTUIECKUX 3a/1a4 U
AKOIIOTUIECKH
000CHOBaHHOT'O OTHOIIIEHHSI
K CBOEMY 37I0POBEIO U
MIPUPOTHON CperIe;
BJIaJICHUE CUCTEMOM 172 3HATH: IHpaxmuyecka | Hugpghepenyuposannuiii
XUMHNYCCKUX 3HaHPII>i, XI/IMI/I‘ICCKYIO A pa50ma 3auem
KOTOpas BKIIOHACT. CHMBOJIHKY: Yemmuuwuii onpoc
OCHOBOIIOJIararoIye
TTOHSITHS (XI/IMI/I‘IHCICKI/Iﬁ JHaxH Sauguma
3JIEMEHT, aTOM, XUMHUHUCCKUX pecpepama
3JIEKTPOHHAs 000JI0UKa SNICMCHTOB,
aToma, s-, p-, d- popmybl
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3NIEKTPOHHBIC OPOUTAITU
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb,
3IEKTPOOTPUIIATEIILHOCTD,
CTEIICHb OKHCIICHHS,
XUMHYECKas CBSI3b, MOJIb,
MOJIsIpHas Macca,
MOJISIPHBIH 00BEM,
YTIEPOAHBINA CKETIET,
(hyHKIIMOHAIbHAS TPYIINA,
paauKai, u3oMepus,
HU30MEPDI, TOMOJIOTMYECKUIA
P, TOMOJIOTH,
YTJI€BOJOPOJIbI, KHCIOPO-
Y a30TcozieprKaliye
coeMHEH s, OMOIOrHYECKH
AKTHUBHBIC BEIIIECTBA
(yrieBopibl, )KUPHI, OCIKK),
MOHOMEp, TIOITHMEP,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC
COCMHEHUS,
KpHCTaJTNYecKas perieTka,
THUITBI XUMHYECKUX PEaKIIH
(oxkucnIHUTENBHO-
BOCCTaHOBHUTENBHBIE, 9K30-U
SHAOTEPMHUYECKHE, PEAKIIUN
HOHHOTO 00OMEHa), pacTBOP,
3IEKTPOIHUTHI,
HEDJIEKTPOJIHTHI,
3MEKTPOIUTHYECKAS
TVICCOTIMAIIFSL, OKHCITUTEND,
BOCCT@HOBHTENH, CKOPOCTb
XUMHUYECKON peaKiini,
XUMHYECKOE PAaBHOBECHC),
TEOPHUH W 3aKOHBI (TCOPHS
XIUMHIYECKOTO CTPOCHUS
OpPTaHUYECKHUX BEIIEeCTB
A.M. bytnepoa, Teopus
3JIEKTPOIUTHUECKON
TIVICCOTIMATIHH,
nepuoanyeckuit 3axox .M.
MenneneeBa, 3aK0H
COXpaHEHHS MacChl),
3aKOHOMEPHOCTH,
CUMBOJNYECKUHN S3BIK
XUMUH, (PaKTOIOTHIECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOydeHUH U
0e30macHOM
WCIIOJb30BAHUH
Ba)KHEHIINX
HEOPTaHUYECKHUX U
OpPTaHHYECKHX BEIIECTB B
OBITY U TIPAKTUYECKON
JIESITEITbHOCTH YEIIOBEKA;

XUMHUYCCKUX
BEILIECTB
YpaBHEHHUA
XUMHUYCCKUX
peaKuuid.
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c(hOpMHUPOBAaHHOCTH
YMCHUU BBISBIIAT
XapaKkTepHbIe MPU3HAKU U
B3aMMOCBSI3b U3YUECHHBIX
MOHSITUH, TPUMEHSTh
COOTBETCTBYIOIIUEC TTOHSTHS
IIpU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPTAaHUYECKUX U
OpPraHUYECKHUX BEIIECTB U
UX TPEBPAICHHI; BBISIBISATH
B3aMMOCBSI3b XUMHUUECKUX
3HAHUM C OHATUAMU U
MIPECTaBICHUSIMHE IPYTUX
€CTECTBCHHOHAYIHBIX
MIPEIMETOB;

113

3HATb:
Baxneiimue
TIOHSATHS XUMHUU:
XUMHYCCKUM
3JIEMEHT, aTOM,
MOJIEKYJIa,
OTHOCHUTENNbHBIE
aToOMHas 1
MOJIEKYJISIpHAS
MacChl, HOH,
XHMHUYECKas
CBSI3b, BEIIECTBO,
KJIaccupUKaIyst
BEILIECTB, MOJIb,
MOJIIpHAs Macca,
MOJIIPHBII
o0beM,
XHMHUYECKast
peakmws,
KJIaccupuKarys
peakuuii,
SJIEKTPOIUT U
HEDJIEKTPOJIUT,
SIIEKTPOTUTHIECCK
as

JIUCCOITHAITHSI,
OKHCIIUTEIb 1
BOCCTaHOBUTEJIb,
OKHCJICHUE U
BOCCTaHOBJICHHE.
VMETh:
BBISBIISITH
XapakTepHbIE
MPU3HAKHU U
B3aHMOCBSI3b
HA3y4YEHHBIX
THOHSATHUH,
MPUMEHSTD
COOTBETCTBYIOLLU
€ HOHATHUS IpU
OIHCAHUH
CTPOCHUS U
CBOMCTB
HEOPTraHUYECKUX
U OpraHUYECKUX
BEIIECTB U UX
MPEBPALLIECHU;
BBISBIIATH
B3aHMOCBSI3b
XHUMHYECKUX
3HAHUU C
TIOHSTHSIMA B
MIPECTaBICHUAM
U JpyTux
€CTECTBEHHOHAYY
HBIX [IPEIMETOB;

Yemmuwuii onpoc
Tecmuposanue
Ipaxmuuecka
5 paboma

Jugppepenyuposanmwiil
3auem
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c(hOpMHUPOBAHHOCTH 114 3HATD: IHpaxmuuecka | /ugpdpepenyuposanmuiil
YMEHHUH UCIIONB30BATh OcHOBHBIE 5 paboma 3a-uem
HaHMEHOBAHWA XHMUIECKHX 3aKOHBI XUMUU: Yemuwiii onpoc
COCIMHEHUN COXpaHEHUS Paboma c
MEXKTyHapOJHOTO COI03a MacChl BEIIECTB U .

TEOPETUUECKON U DHEpruu, kapmou

NPUKIATHON XUMUU U MOCTOSIHCTBA

TPUBHAIILHBIC Ha3BAHUS COCTaBa,

BaKHEHUIIINX BEIIECTB MEPUOANYECKUI

(3THNEH, aleTusIeH, 3aKOH; 3aKOH

[JIMLEPUH, (EHOIT, ABorazapo, 3aK0H

dbopmanbaerua, ykcycHas I'ecca,

KHCIIOTA, TTIUIIH, YTapHbII XUMHAYECKOT O

ras, yriieKUuciblii ras, CTpOEHUS

aMMUaK, raiieHas U3BecTb, Byrnepona

HeramieHasi U3BeCTh, VYMETh:

MUTHEBAs COAA U APYTHX), CocTaBnATh:

COCTaBIISITH (POPMYITBI hopmyibl

HEOPTaHWYECKUX H HEOPTaHUIECKUX

OpPTaHUYECKUX BEIIECTB, COCTMHEHUN

YpaBHEHUS XUMHYECKAX H3YYICHHBIX

peakuii, 00BICHATH UX KJIACCOB; CXEMBI

CMBICIT; TIOATBEPKAATH CTPOCHUS aTOMOB

XapaKTepHbIE XUMHUUECKUE nepBeIx 20

CBOMCTBA BEIIIECTB snementoB [1C /1.

COOTBETCTBYIOIIMMU . Menneneesa;

JKCIIEpUMEHTaMH U ypaBHEHUS

3aMrcsAMHU ypaBHEHUN XUMHUYECKUX

XUMHUYECKUX peaKInii; peakiui.

c(hOpMHPOBAHHOCTH 115 3HATH: Ipakxmuuecka | Hughghepenyuposanmuiii
yMeHI/Iﬁ yCTaHaBJIUBAThb OcCHOBHBIE ﬂpa60ma zauem
MIPUHAUIEKHOCTH KJIACChI Yemnwiii onpoc
M3Y9EeHHBIX HEOPTaHHYECKIX

HEOPTaHWYECKUX H
OpPraHUYICCKHUX BEMIECTB K
OTIpeIeIIEHHBIM KlaccaM 1
rpynnaM COeIUHEHUH,
XapaKTepH30BaTh UX COCTAB
¥ Ba)KHEHIITHE CBOMCTBA;
OIIPENEeNATh BHJIBI
XHMHYECKUX CBS3CH
(KoBaJICHTHAs, HOHHAS,
MeTallIn4ecKas,
BOJIOPOJTHAS ), THITBI
KPUCTAILTMYECKUX PEIIETOK
BCILIECTB;
KJIACCU(UITHPOBATH
XUMHYECKHE PeaKIny;

W OpTaHUYIECKUX
COCIMHEHUM U X
XAMUYECKHE
CBOICTBA.
VYMEThD:
MIPUHAIIKHOCTh
BEILIECTB K
OIIpeNeIeHHOMY
KJIACCy
COCTMHCHUM,
THIIBI
XHUMHUYECKUX
peakuuii,
BaJIEHTHOCTH U
CTENEHD
OKHCJIEHUS
JJIEMEHTA B
COEIMHEHUSX,
THIT XMMHYECKOMN
CBSI3H B
COCTMHEHUSX,
BO3MOKHOCTh
MPOTEKaHUs
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peaKurii HOHHOTO
oOMeHa.

BJIaJICHUE OCHOBHBIMHU 116 3HATH: Yemuwiti onpoc | ugppepenyuposannutii
MCTOAaMH HayqHOI'0 OcHoBHBIE Tecmuposanue | 3auem
TIOSHAHMA BEIICCTB 1 METO/IbI Hay4HOro | Paboma c
XUMHYCCKUX SBIICHHM .
MO3HAHHUS Kapmotu
(HaOroieHuEe, U3MEPEHHUE,
SKCIIEPUMEHT, BCIECTR =
MOJIeNINPOBAHHE); XUMHHCCKHUX
SIBJIEHU I
(nabmronenue,
U3MEpeHHe,
3KCIIEPUMEHT,
MOJICTTUPOBAHHUE);
YMETD:
OIPEIETSITh
CBA3b MEXIY
COCTaBOM,
CTpOCHUEM U
CBOMCTBaMH
BENIECTB;
chopMHUpPOBAaHHOCTH YMEHUH | [17 3HATH: Ilpakxmuuecxka | Hughghepenyuposannuiii
IIPOBOIUTL  pacdersl 110 (opmyusr A paboma 3a-yem
XUMHUYECKHM (DOpMylaM H XUMHICCKHIX Yemuwiii onpoc
BEIIECTB U
YpaBHEHUSM  XUMHUYECKUX Paboma c
. ypaBHEHUS .
peaxmuii ¢ UCIoNb30BaHNEM e — Kapmou
(hu3mgecKux BEITUYHH, peaxuuit.
XapaKTepU3yIOIIUX VYMETH:
BEIIIECTBA c CocraBiAath
KOJTMYECTBEHHOH CTOPOHEI: opmyusr
MaccCHI, o0Bema HCOPTaHMYCCKUX
COeIMHEHU
(HOpMaTBHBIC YCITOBHSI)
HA3YYEeHHBIX
ra3os, KOJIM4YecTBa KITACCOB; CXEMBI
BCIOICCTBA, HCIIOJIB30BaTh CTPOEHUSI aTOMOB
CHUCTEMHBIE XUMHUYECKUE niepBbIx 20
3HAHUA hinié:e NIPUHATHS snementos I1C JI.
pelleHHi B KOHKPETHBIX W. Menpeneesa;
KU3HEHHBIX CUTYaIusX, YPaBHCHUA
XUMHUIECKUX
CBSI3aHHBIX C BEIIECTBAMU U .
peaKIuii.
WX IPUMEHEHUEM;
c(OpMUPOBAHHOCTh 118 YMETb: IHpaxmuyecka | Hugpghepenyuposannuiii
yMeHI/Iﬁ IJIaHUPOBATH U OHpeHeHﬁTB: ﬂpa6oma zauem

BBINIOJTHATH XUMHUUECKUH
IKCTIEPUMEHT
(mpeBpameHus
OpraHWYeCKHX BEIIECTB IPH
HarpeBaHuM, NOJTydeHHE
STHJICHA ¥ U3YyYEHHE €T
CBOMCTB, Ka4eCTBEHHBIC
peaKuru Ha albIErubl,
KpaxMaJl, YKCYCHYIO

COCTaB BEUIECTB
o ux popmynam,
HPUHAIEKHOCTD
BEIIECTB K
OIpeeTICHHOMY
KJaccy
COCIMHEHUM,
THIIBI
XUMHUYECKUX

Yemuwiii onpoc
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KUCIIOTY; JICHATYpaIHs
OCJIKOB IPH HarpeBaHHH,
I[BETHBIC PEAKIIMU OCITKOB;
MPOBOJUTH PEAKLIUH
HOHHOI'0 0OMeHa,
ONPENENATh CPey BOAHBIX
pacTBOpOB, KAYECTBEHHBIC
peaknuu Ha cynbdar-,
KapOOHAT- U XJIOPUJI-
AHHOHBI, HA KaTHOH
aMMOHUA, pelIaTh
OKCIICPUMECHTAJILHBIC
3a]a49u 10 TeMaM
«Meraus» U
«Hemeranns») B
COOTBETCTBUM C ITpaBUJIaMH
TEXHUKHU 0€30MaCHOCTH TIPU
00pallleHUH C BEIIeCTBAMHU
1 J1JabOpaTOPHBIM
000pyIOBaHUEM;
NIPEACTABIATh PE3YJIbTATHI
XUMHNYECKOTI' O
9KCTIIEpUMEHTa B hopMe
3aIMCH YpaBHEHUI
COOTBETCTBYIOIUX PEAKIIUI
1 GOpMyIUPOBATH BBIBOJIBI
Ha OCHOBE 3THX
PE3yIbTATOB;

peakuuii,
BaJICHTHOCTh U
CTCIICHb
OKHCJICHUS
JJIEMCHTA B
COCJIMHCHUSX,
TUI XUMHUYECKOMN
CBSI3H B
COCJIMHCHUSX,
BO3MOKHOCTh
MPOTEKAHUS
peaKurii HOHHOTO
oOMeHa.

chopMHUpOBaHHOCTh yMeHUS | 119 YMETH: Yemmuouii onpoc | Jfugppepenyuposanmoiii
aHAIN3UPOBATH aHaJIM3UPOBAThH Tecmuposanue | 3auem
XUMHYECKYI0 WH(OopMaIuio, XUMHAYECKYIO Paboma c
MONTy4aeMyl0 H3  Pa3HBIX nH(popmaruio, Kapmou

HMCTOYHHUKOB (cpencts ory4yaemMyo 3

MacCOBOH nH(pOpMAaITHH, Pa3HBIX

cerb UHTEepHET U IpyTHE); HACTOYHHUKOB

chopmupoBaHHOCTh yMeHUH | 1110 YMETH: Ipaxmuuecka | Hughghepenyuposannuiii
coOmoIaTh MpaBwiia COOFOIaTh A paboma 3ayem
SKOJIOrMYECKU npaBuja Yemmnwui onpoc
1IeIeco00pa3Horo HKOJIOTUIECKH

MOBeNEHUSI B  OBITY W [IeIecoo0pa3Horo

TPYIOBOM NEATETbHOCTH B TTOBEICHUS B

LENAX COXpPaHEHHS CBOETrO OBITY U TPYIOBOI

3I0POBBSl WU OKPYXKAIoIIen JIESITETFHOCTH B

MIPUPOTHON Cpenbl; EIsIX

YYUTHIBaTh OITACHOCTh COXpaHEHUs

BO3JIEWCTBAA HA  JKHUBBIE CBOETO 3/I0POBBS

OpPTaHHU3MBI OIPENEIEHHBIX U OKpyXaromei

BEILIECTB, IOHWUMAsl CMBICI MIPUPOTHON

MoKa3ares MpeAeIbHOM cpensl

JIOITYCTUMOM

KOHIISHTPAIH;

hiat: e 00yJarommxcs c | I111 3namv: OCHOBHEIE
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OrpaHUYCHHBIMHA
BO3MOKHOCTAMHA 300pPOBbA:

JIOCTYTIHbIE
METO/Ibl TIO3HAHUS

cOPMHUPOBAHHOCTH YMEHUS BEIIICCTB u
MPUMEHITh  3HaHUSA 00 XUMHAYECKUX
OCHOBHBIX HOCTYITHBIX HBHCHHﬁ;
METO/aX MO3HAHUS BEIIECTB
U XUMHWYCCKUX ﬂBHCHI/IfI;
JUISL CHEITBIX U 1112 Yuems:
CI1a0OBUALINX HCII0JIb30BaTh
00y4aroIMXCs: perbedHo
c(OpPMUPOBAHHOCTh YMEHHUS TouEHYIO
HCIIOIb30BaTh PelibehHO
TOYEUYHYIO CUCTEMY cacremy
obo3nauenuit JI. bpaiis obosHayenmit JL.
JUTS 3aIIMCH XUMHUYECKUX Bpaitns IS
dhopmyi. 3amnmucu
XUMHUYECCKUX
hopmy.
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