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OSACHUTEJIBHASA 3AIINCKA

OBIAA XAPAKTEPUCTUKA YUEGHOI'O ITPEJIMETA |

OO01ast xapaKTepuCTHKa

PabGouass mporpamma ydeObHOro mpeamera «PemeHue 3agad  MOBBIMICHHOMN
CJIIO)KHOCTU B Kypce xumum» s 10 — 11 kmaccoB cocTaBiieHa Ha OCHOBAHUM:
[IporpamMmbl A7I€KTUBHBIX KypcoB. Xummus. 10-11 xmaccel. / aBT.- coct. T.A.
[Mumapésa .- M. :llpoda, 2007.-79 c.,- ) DnexktuBHbie Kypcbl (aBrop T.B.
babaea). Hacrosmas Pabouas mporpamma yueOHoro npeameta «Pernienue 3aiay
MOBBIIICHHON CIIOKHOCTU B Kypce Xumum» (gaiee — pabouas mporpamma)
pa3paboTaHa B COOTBETCTBMHM C IMPOTPaMMOM MO XUMHHU HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHusi pazpaboTraHa Ha ocHoBe DenepasbHOrO 3aKOoHa OT
29.12.2012 Ne 273-@3 «OO0 o6OpazoBanuu B Poccuiickoit ®eneparumn»,
TpeOOBaHMI K pe3yibTaTaM OCBOeHHS (enepanbHON  00pa3zoBaTEIbHOU
nporpamMmbl cpeaHero obmero oopaszopanus (POII COO), npencraBieHHBIX B
denepaibHOM rocyJapcTBEHHOM oOpasoBareiabHoM cranaapre COO, ¢ yuérom
Konnenuuu npenoaaBanusi yaeOHOro npeamera «XuMus» B 00pa3zoBaTEIbHBIX
Opra’u3anusax Poccniickon ®enepannu, pean3yoInX OCHOBHBIE
oOpa3oBaTenbHbIE MPOTPaMMBbI, U OCHOBHBIX MOJOKEHHH «CTpaTeruu pa3BUTHUS
BocnuTanusi B Poccuiickoir @enepanmu  Ha nepuon a0 2025 romay
(Pacnopstxenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.), nporpamMmmoit
ANEKTUBHOTO Kypca «DKCIEepUMEHTalbHOE pemieHre 3anady no xumum» O.C.
["abpuensna, T.E. Jlernunoit/ Xumus. [IporpaMmbl 31€KTUBHBIX KypcoB. — M.:
Hpoda, 2018 r./lanHas mporpaMma SBISETCS MPEAMETHO-OPUSHTUPOBAHHOM,
HaIpaBJICHHOM Ha pa3BUTHE MMO3HABATEIBHOIO UHTEPECA K XUMHH, PACIIUPEHUE U
yIIyOJIeHUEe 3HAHWM YyYalluxcs MO JIAaHHOW JMCIUILUIMHE, 00Jiee KaueCTBEHHYIO
noAroToBKy yvammuxcs kK EI'D mo xumuu.Penienne XxuMuuecknx 3a1ayd — Ba)KHas
CTOpPOHA OBJIAJICHUS] 3HAHUSIMU OCHOB HAyKW XMMHUHU, OHO MO3BOJISIET PEan30BaTh
CIeNyIoONMe  JWIAKTHYEeCKUe  MpuHIUNBl  oOydeHms:l)  oOecrieueHue
CaMOCTOSITEIbHOCTU M aKTUBHOCTH Y4alllUXCsi;2) JOCTHKEHUE MPOYHOCTH 3HAHUI
U yMEHUH;3) OCYIIECTBICHUE CBS3UM OOYYCHHS C JKHU3HBIO;4) pearn3arus
MOJINTEXHUYECKOTO O0yYEHHUsS] XUMUH, NPOPECCUOHATILHON OpUEHTAIMU. Y MEHUE
pelaTh pacyeTHbIE 3a/a4M SIBISETCS OJHHUM M3 IMOKAa3aTeliel YPOBHS pPa3BUTHS
XUMHUYECKOTO MBIIUICHHUS] IIKOJIbHUKOB, TIYOMHBI W TOJHOTHI YCBOEHHUS UMHU
y4eOHOro mMaTepuana, HaJu4yusl HaBbIKOB IPUMEHEHUsI MPUOOPETEHHBIX 3HAHUH B
HOBBIX CHUTyallMsX. 3aJayd IMOBBIIICHHONW CIIOXKHOCTH BKJIIOUAIOT Pa3JIMYHbIC
COUETaHUsl TEOPETUYECKOTO MaTepuasa, SBIIIOLIErOCs OCHOBOM pa3IuYHBIX
BUJIOB 3a/iady, MPEIyCMOTPEHHBIX MPOrPaMMOM; TPEOYIOT YMEHHS JIOTHYECKU



CBSI3BIBATh BOEJIMHO OT/AEIbHBIE XMMHUYECKUE SBICHUS U (PAKThI; CTUMYIUPYIOT
Oonee yriyOJeHHOE U3yUeHHEe TEOPETUUECKUX BOIIPOCOB U MPAKTUUECKUX 3HAHUHN
XUMUN.AKTYyaJlbHOCTh JTaHHOW MPOTrpaMMbl COCTOUT B TOM, 4YTO OHa JaeT
BO3MOXKHOCTh 00YyYaroluMcs TMOBTOPUTh OCHOBHBIE XHMHYECKUE IOHSATHUSA,
0000INTh 3HAHUS TO OOIIeH, HEOPraHUYEeCKOM U OpPraHMYEeCKOW XHMHH.
[Iporpamma TOCBSIIIEHA PACCMOTPEHUIO OTAEJIBHBIX TEM, BAaXKHBIX JUIS
YCHEIIHOTO0 OCBOEHUSI METOI0B PELIEHUS 3a]1a4 MOBBIIIEHHOM CJI0KHOCTH.

HEJN NU3YUEHUA YUEBHOI'O ITPEJIMETA [[Pemienue 3aa4u nNOBBIIIIEHHOM
CJIOKHOCTH B Kypce XUMUH | |

[enu; — popmupoBaHue HEOOXOAUMBIX YMEHUI U HAaBBIKOB JIJISl PELICHUS
pacyeTHBIX 3aJ]a4; KOPPEKLMsI U yIriIyOJIeHHEe UMEIOUINXCS XUMUUECKUX 3HAHUM,
JUKBUAALMS POOENIOB, 00yYeHHE PELICHUIO 3a/1a4, CUCTEMAaTU3allusl 3HAaHUH,
BbIPa0OTKA LIETOCTHOIO B3IJIA/1a HA XMMHIO, YCBOCHHE MaTepuraia MOBBIIIEHHOTO
YPOBHSI CJIO)KHOCTHU.3a/1auu: MO3HAKOMHUTb C OCHOBHBIMH MPUEMAaMH U METOAAMU
pelIeHus 3a71a4; YIIIyOUuTh 3HaHUS YYaIIUXCs [0 XUMHH, HAYYUTh UX
METOJIMYECKH MPABUIBHO U MPAKTUYECKU F3PPEKTUBHO peniaTh 3a/1auH;
UCIIOJIb30BATh PELICHHE 3a/1a4 KaK MpeyIor s MO0y KASHUS K
CaMOCTOSITEIbHOMY TOMCKY MH(OPMaLIMU C UCTIOIb30BAaHUEM Pa3IMUHbIX
MCTOYHUKOB (POPMHUPOBATH YMEHHS M HABBIKU PEILICHUS CIOKHBIX 3a7a4
(KOHKYPCHBIX M OJMMIIUAJAHBIX). PA3BUBATh TBOPUECKYIO AKTUBHOCTD yUalUXCS

MECTO YUYEBHOI'O IIPEAMETA ] B YUEBHOM IUJIAHE

Mecro kypca [Iporpamma paccuntana Ha 68 4acoB M OPUEHTHUPOBAHA HA
obOyuaroruxcs 10 - 11 kiaccoB.3aHsATHS TPOBOJATCS B TEUEHUE BCETO YYEOHOTO
roja o 1 gacy B Heznento (34 yaca 3a roa/68 yacoB 3a jaBa roja). dopma 3aHITHI
ypoOYHasi, BKJIIOYaeT B ce0s1 MHAUBUIYAIBHYIO U TPYIIIOBYIO paboThl.Pabouas
porpamMma 3JIEKTUBHOTO Kypca OpUEHTHPOBaHA HA UCIIOJIb30BaHUE Y4eOHO-
METOJAMYECKOTO0 KOMILUIEKTA!



COAEPXKXAHUE YYEBHOTI'O IPE/IMETA |

10 KIIACC

Tema 1. 3agaum Ha BBIBOA MOJEKYJAPHOH (GOPMYJIBI OPraHMYecKOro
BeulecTna. (5 yacos)

BeiBog MonekyssipHOMl (hOpMyJbl BEHIECTBA HAa OCHOBE MAacCOBBIX JOJIEH
AJIEMEHTOB, OTHOCUTEIHOW TNIOTHOCTH 'a30B, [0 MACCOBBIM JOJISIM U IUIOTHOCTH
BEIIECTBA, O OTHOCHUTEJLHOM IIOTHOCTH €ro MapoB U Macce, O0beMYy WIU
KOJIMYECTBY BEIIECTBA IMPOJYKTOB CrOpaHHs, Ha OCHOBE oOmel QopMyIibl
TOMOJIOTUYECKOTO PsI/Ia OPraHUYECKUX COETMHEHMM.

Tema 2. Aaxkanbl. (4 yaca) CrpoeHHe, HOMEHKJIATypa U CBOMCTBA AJIKAHOB.
[Ipuponusie rassl. Pacuersl mo ¢gopMmynam ajakaHOB U YpPaBHEHUSM PEAKIUU C
Y4aCTHEM AJIKAHOB.

Tema 3. AikeHbl, AJIKHHBbI, AJIKAJHEHBbI. (5 4aCOB)

HomeHkiiarypa M u30MepHUsi HENpPEAENbHBIX YyriaeBogopoaoB. CBolicTBa H
NOJIYYCHHUE aJIKEHOB, AJIKJMEHOB, AJIKUHOB. PacdeTsl 0 ypaBHEHHSIM pEakLMi ¢
Y4aCTHEM HENPEEIbHBIX YIIEBOJLOPOIOB.

Tema 4. ApomaTnuyeckue yrieBoaopoasbl. (3 yaca)

HowmenknaTtypa u uzomepus apeHOB, CBOMCTBA U MOJy4YeHUE apeHOB. PacyeTsl no
YpaBHEHUSIM PEaKLUid C y4aCTUEM APEHOB.

Tema S. Cnuprsl 1 ¢enounl. (3 yaca)HomeHknaTypa, CBOMCTBA U NOJIyYEHUE
cUpTOB U (peHosoB. PacyeTsl 0 ypaBHEHUSIM peakluil ¢ y4acTUEM MpeAeTbHbIX
OJTHOATOMHBIX CIIUPTOB U (HDEHOJIOB.

Tema 6. Anbaernabl U KeToHbl. (3 ywaca)HoMeHnknaTypa, cBOMCTBa, OJIyYEHUE
aJbJIETUIOB U KETOHOB. PacueTsl o ypaBHEHUSIM pPEeaKIU.

Tema 7. KapOonoBbie kuciaorsl. (3 4aca)Homenknmatypa u CBOMCTBa
KapOOHOBBIX KUCIOT. [TonyueHune kapOOHOBBIX KUCIOT. PacyeTsl 0 ypaBHEHUSIM
peaKIuu.

Tema 8. Caoxubie 3¢pupnl. Kupbl. (3 uaca)HomeHknartypa, CBOICTBa,
nojiyueHue  CciIokHbIX 3¢upoB. Homenknatypa, CBoiCTBa, TOJIy4YeHHE
JKUPOB.PacueTsl 0 ypaBHEHUSIM PEAKLIUM.

Tema 9. YrueBoasbl. (3 yaca)CBoilCTBa U MOJydYeHUE YrieBOJAOB. Pacuersl 1o
YpPaBHEHHUSIM  peakuud €  y4yaCTUEM  MOHOCAXapHJoB,  JIHCAXapUJIOB
UIIOJIUCAaXapUI0B.

Tema 10. AzoTocoaepxuinue opranudeckue coeannenns. (3 yaca)CpoiicTsa,
MOJIyYEHHUE, PAaCUEThl 110 YPABHEHHSIM PEAKLUMN C y4aCTHUEM HHUTPOCOEIWHEHUHU.
CBoiicTBa, MOJIyYEHHUE, PACUEThl MO YPABHEHMSIM PEAKIHMI ¢ yYaCTUEM aMHUHOB,
AMUHOKHUCIIOT U OEJIKOB.



11 KJIACC

Tema Ne 1: «Ilepuoguvyecknii 3aKOH M NEPUOANYECKAS CHCTEMA XUMHUYECKHUX
3jieMeHTOB /.. MenpesieeBa. crpoeHue aroma» (3 yaca).

Kparkue cBeneHusi 06 O0COOCHHOCTSX OTKPBITUSI M CYIIHOCTH IEPUOAUYECKOM
3aKOHE, CTPOCHUUM 3aKOHOMEPHOCTSX NEPUOJUYECKONM CHUCTEMBI XUMHYECKHUX
sanemenTtoB .M. MengeneeBa. CrpoeHue aromMa. AJTOPUTM  pEIICHUSA
YOPOKHCHWA Ha COCTABJICHHE OHJIEKTPOHHBIX M Tpaduueckux KOHGUTyparun
aTOMOB MJM HOHOB XHMMYECKHUX JJEMEHTOB. JSIBiaeHHE U30TONMHMU, €&
ocooenHocth.Pacuérnnlie 3amaun:]. Berancienns Ha HaX0XKJICHUE XUMHYCCKUX
AJIEMEHTOB B MEPUOAMYECKOM CHUCTEME XUMHYECKMX dnemeHToB J[.H.
MenzeneeBa 1o:* M3BECTHOMY CTPOCHUIO aTOMa;® MOJHOM WM COKpalIEHHOU
ANEKTPOHHON KoHpurypanuu (dhopmyie) aroMa;s QPU3HMUYECKUM U XUMHUYECKUM
CBOMCTBAM DJJIEMEHTOB;®* KOJMYECTBEHHOMY COCTaBY €ro COCIMHEHMIL.2.
Briuncnenust cpeiHel aTOMHOM MaccChl 3JIEMEHTA MO W3BECTHOMY HM30TOIHOMY
COCTaBy.3. Brruncnenuns W30TOIHOTO cocTaBa XUMHUYECKHAX
71eMeHTOB.CeMUHAPCKHE 3aHATHS:

l.Pemienne 3agau no teme «llepmogmueckuii 3aKOH W TEPUOJIUYECKAST CHCTEMA
xumuieckux sneMmenToB .M. MenneneeBa. Ctpoenue aromay (2 daca).

Tema Ne 2: «Xumunueckasi ¢popmyJa» (8 yacon).Xumuueckass Gopmyna u eé
XapaKTepUCTUKU. AJITOPUTM PACUYETOB MO XUMHUYECKUM (dopmynam. Buasbl
xumuueckux opmyi. CoctaBiieHre rpapuuecKux, CTPYKTYPHBIX U DJIEKTPOHHBIX
dbopmMyJl HEOpraHWYECKMX M OpraHuyeckux BemiecTB. KojmuecTBo BelecTsa.
Mons. Monsipuas macca. Hucino ABoraapo. 3akoH ABOrajapo u CIEICTBUSL U3
Hero.llonsiTne 00 SKBUBaJEHTE M DKBUBAJICHTHOW Macce OKCHIOB, KHUCJIOT,
OCHOBaHMHN M cojiel. YpaBHeHue MenpaeneeBa-KiraiiiepoHa U €ro npruMEHEHHE
IIPY PELLICHUH PACUETHBIX 3a7ay.

Pacuérnbie 3apaum:4.  Beiuucienuss 1no  XuUMHYECKHUM  opMmysiam
HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB, a TAaK)KE€ FOPHBIX MOPOJI, MUHEPATIOB
U PYyJ:* OTHOCUTEJIbHBIX W UCTUHHBIX MOJIEKYJISIPHBIX MAacC;® MAacCOBBIX JIOJIEH U
MPOIIEHTHOTO COJICPKAHUSI XUMUUYECKUX AJIEMEHTOB;* MAaCCOBOTO COOTHOIIECHUS
AJIEMEHTOB;* OTHOCUTEJIBHOW MJIOTHOCTU Ta3000pa3HOro BEHIECTBA MO JIPYrOMY
BEIECTBY.S. BbIuncieHus, CBSI3aHHBIE C BBIBOJOM XHUMHYECKUX (HOpPMYT
HEOPraHUYECKUX U OPTraHUYECKUX BEUIECTB, a TAK)KE FOPHBIX MOPOJ, MUHEPATIOB
U pyd TMO:* MAaCCOBbIM JOJISIM DJIEMEHTOB;®* MPOLEHTHOMY COJEPKAHUIO
AIIEMEHTOB;* MAaCCOBOMY COOTHOUIEHHUIO 3JIEMEHTOB;* OTHOCUTEIBHOMN MIOTHOCTU



ra3oo0pa3Horo  BemlecTBa IO  JAPYroMy  Ta3000pa3HOMY  BEIIECTBY;®
KOJIMYECTBEHHOMY COCTaBy (KOJMYECTBY BEIIECTBA, KOJWYECTBY YACTHII, MAcce
Wi 00bEMY) MPOAYKTOB TOPEHHS] M U3BECTHOW Macce (KOJMYECTBY BEIECTBA,
KOJMYECTBY YacTUll Wi OO0BEMY) HUCXOTHOTO BeliecTBa.6. BbruucieHus mo
XUMHYECKUM  (opmyiaMm,  CBSI3aHHbIE  C  TOHSATUSIMHU:  KOJMYECTBO
BEILECTBA,MOJISIPHASI Macca, KOJIMYECTBO YacTHI], YUCIO ABOrajapo, MOJSPHbBINA
00bEM. Perienrie KOMOMHMPOBAHHBIX 3a/1a4, CBA3AHHBIX C ATUMU MOHATUAMU.T.
Boeluncnenus, CBA3aHHbIE C 3aKOHOM ABOrajgpo M CJIEACTBUSIMU M3 HEro.S8.
BrlunciieHne SKBUBAJIEHTHBIX MAacC OKCHUJIOB, KHCIJIOT, OCHOBAHUN W COJEN.9.
Briuncrnenusi, cBA3aHHbIE ¢ ypaBHeHHEM MenaeneeBa-Knaiinepona.
CemuHapckue 3aHATHSA:2. PemeHne pacyéTHbIX 33724 110 TOTOBBIM XMMUYECKUM
dbopmynam u Ha ux BbIBOA (1 uac).3. Pemienue pacy€THbIX 3a7ay Ha MOHSITHE
«KOJINYECTBO BEUIECTBa», 3aKOH ABoraapo u ciueactsus u3 Hero (1 wac).4.
Pemenne KOMOMHMPOBAHHBIX PACUETHBIX 33]a4, CBA3aHHBIX C KOJIMYECTBEHHBIMU
pacuétamu 1o xumudeckum dopmynam (1 gac).5. Pemienne pacu€THbIX 3a7a4 Ha
MOHATHE «IKBUBAJICHT» M HCIOJb30BaHUE ypaBHeHUs MenpeneeBa-Knaitnepona
(1 wgac).llpakTnueckue padorTbi:l. Pemenue pacu€THbIX 3amady 1O TeMe
«Xummnueckas hopmynay (1 gac).

Tema Ne 3: «Xumuuyeckoe ypaBHeHue» (8 4acoB).XHMHUYECKOE ypaBHEHUE U
€ro XapakTEpPUCTUKH. BUIbI XMMUYECKUX YpPAaBHEHUH. 3aKOH COXPaHEHUs Macc
BEILIECTB. 3aKOH COXPAHEHUS W MpEBpalleHus dHEPrun. 3akoH [ ei-JIroccaka unm
3aKOH OOBEMHBIX OTHOIICHUH. 3aKOH PKBUBAJEHTOB. AJITOPUTM pELICHUs 3a/1a4
Mo XUMHUYECKOMYy ypaBHeHHIo. TeruoBoi sddextr peaxiuu. 3akoH [ecca.
[TonsiTue 00 PHTANBIHH.

Pacuérnbie 3agaum:10. Berumcierne Maccel (00bEMa, KOJIMUYECTBA BEIIECTBA
WM KOJIMYECTBA 4YACTHI[) OJHOrO W3 HCXOJHBIX BEUIECTB WM MPOAYKTOB
peaKklMK, €CIu HM3BECTHA OJHAa KOJMWYECTBEHHAs XapaKTEPUCTHKA JIIOOOro W3
YYaCTHMKOB XMMH4Yeckoro mpouecca.ll. Boluucnenne maccel (00bEMA,
KOJIMYECTBa BEIIECTBA WJIM KOJWYECTBA YaCTHI]) MPOAYKTA(OB) pEaKIUH, €CIIU
OJIHO M3 HCXOJHBIX BEIIECTB MMeeT npumecH.l2. BeluucieHwe KoaudecTBa
npuMeceil (B MacCOBBIX JOJISIX WJIM B IMPOIEHTax) B OJHOM U3 HCXOJHBIX
BelecTB. | 3. BoluncieHnue BbIXo/1a MPOAYyKTa peakiuu (B MaCCOBBIX JIOJSX WU B
NPOLIEHTAaX) MO OTHOUIEHUIO K TEOPETHYECKH BO3MOXKHOMY.l4. Bpruncienue
Macchl (00bE€Ma, KOJIMYECTBA BEIECTBA WM KOJUYECTBA YACTHUIl) OJHOTO WIIU
JBYX YYaCTHHUKOB XHMMHUYECKOIO IPOLECCa, €CIU JaH MPAKTUYECKHU BBIXOA
MpPOAYKTa PEaKUMW MO OTHOLIEHUID K TEOPETHYECKH BO3MOYKHOMY.IS.
Bbluncnenus mo ypaBHEHHIO XMMHUYECKOM pEaKIuu, €CIU OJHO M3 HCXOJHBIX
BEIIECTB MPOPEArupoBajo TMOJHOCTHIO, a Jpyroe JaHo B U30bITKe.16.



Beruucnenne maccol (00b€Ma, KOJIMYECTBA BEIIECTBA MIJIM KOJIMYECTBA YACTHUI) 11O
CXE€M€ IIOCJIEA0BATEIbHBIX MpeBpalleHuid (0T 2 10 5 peakuuu) WM 10
napajuIeIbHO MPOTEKAIOUIUM peakiusM (oT 2 1o 4 peakuuil).17. Beiuuciaenus no
TEPMOXMMHYECKUM  ypaBHeHUsAM.CeMHUHApCKHe  3aHATHA:6. Pemenue
pacu€THBIX 3a7a4 (B TPU-IIATh IEUCTBHUI) IO XUMUYECKOMY ypaBHeHHIo (1 dac).7.
Pemenne KOMOMHUPOBAHHBIX PACUYETHBIX 3a7ad (B MATH-IECATH ICHCTBUIN) TIO
XUMUYECKOMY ypaBHeHHMIO (2 4aca).8. PemieHne pacu€THeIX 3agad IO
TepMoxuMuuecknuM ypaBHeHusiM (1 wac).llpaktuueckue 3aHsTusA:2. Pemienue
pacu€THBIX 3aj7a4 Mo TeMe «XUMHUeckoe ypaBHeHue» (1 dac).

Tema Ne 3: «PacrBopb» (6 4acoB).KpaTkue cBeleHMsST O COCTaBE€ M BHAAX
pacTBOpoB. PacTBOPUMOCTP HEOPraHMYECKUX UM OPraHUYECKHMX BENIECTB,
dakTopbl, Bhuswonme Ha He€. Kpueie pactBopuMocTu. IlonstHe o0
KOHIIEHTpAIIMU pacTBopa M €€ BUJbI (MaccoBas AOJs PAaCTBOPEHHOTO BELIECTBA,
MPOIIEHTHAs  KOHUEHTpaUWs,  MOJIIpHAs  KOHILIEHTpALMs,  HOpMajbHas
KoHlleHTparusi).  IlpaBuno  cmemmBanus  (mpaBwio  [lupcona — unm
napayenorpamma). Kpucramioruaparsl, X 0COOCHHOCTU. AJTOPUTM pEIICHUS
pacuy€THBIX 3a7a4 Ha TNPUTOTOBIICHHE pacTBOpoB.PacuérHble 3amaum:18.
Briuncnenusi, CBA3aHHbIE C MOHSATUEM PACTBOPUMOCTh BEIIECTB. 9. Brruncnenus
Ha TIOCTPOCHHE KPUBBIX PACTBOPUMOCTH HEOPraHUYECKUX M OPraHUYE€CKHUX
BemiecTB.20. BbIUKCIEHUs, CBS3aHHBIE C TPUTOTOBJIEHUEM PACTBOPOB C
pa3IMYHBIMA ~ BUJAMU  KOHLEHTpauuii.21.  Beluncienuss Ha  OpaBuio
CMEIIMBaHuA.22. BplUKCIEHUS N0 XUMHUYECKOMY YPaBHEHUIO C Y4YaCTHEM
pPacTBOPOB, a TAKKE HA PACUEThl MACCOBBIX JIOJIEW WU MPOLIEHTHOTO COJEPKAHUS
MPOAYKTOB PEAKLMHU MOCJIE OKOHYAHUS peakuuu.23. BriuncieHus, CBA3aHHbIE C
00pa3oBaHUEM CMECH KHCJIBIX U CPEIHUX COJICH, €CIM CMEIIMBAIOT JIBAa YMCTHIX
BEIIECTBA, WJIM  YUCTOE  BEIIECTBO W  pacTBOpP, WJIM  HECKOJBKO
pactBopoB.CeMuHapckue 3aHATHA:9. PemeHue pacu€THbIX 3a7ad  Ha
pacTBOPUMOCTb M  MPUTOTOBJIEHUE pacTBOpoB (2 wuyaca).10. Pemenue
KOMOWHUPOBAHHBIX PACUETHBIX 33724 10 XMMHUYECKOMY YPaBHEHHIO C y4acTHEM
u (mm) oObpa3oBaHHEM PAacTBOPOB WM cMmeceil BemecTB (2 yaca).llpakTudeckue
3aHsaTUA: 3. Pemenue pacu€THrIX 3a1a4 1o teMe «PactBops» (1 yac).

Tema Ne 5: «Xummnuyeckas kuHeruka» (8 uyacoB).Kpatkue cBeneHus o
CKOPOCTH TPOTEKaHUs] XMMHUYECKUX PEaKIUil M (hakTopax, BIMSIOMIMX Ha HeE.
3akon peiictBus wmacc. [lpaBuno Bant-T'odda. Xumumueckoe paBHOBecue u
ycnoBus ero cMmewmenus. [punnun Jle larense u cnencreus us Hero. Ilonsarue o
KOHCTAaHTE€ XHMMMUYECKOro paBHOBecus.PacuérHbie 3agaum:24. BerauciieHue



CpeIHEN CKOPOCTH XUMHUYECKOM pEeakiuu OJHOTO WM JBYX YYaCTHUKOB
XUMHUYECKOT0 Tpoliecca.25. BpluncieHuss Ha 3aKOH JCHCTBUS Macc (3aKOH
['ynen0epra-Baare).26. Beruncnenns Ha npaswio Bant-I'odda.27. Berunucnenue
KOJIMYECTBEHHOTO COCTaBa PABHOBECHOM cMecH.28. BpIuMCleHME KOHCTAHTHI
XUMHUUYecKkoro paBHoBecus.CemuHapckue 3ansTusi:11. Pemenue pacy€THbIX
3a/1ay, CBSI3aHHBIX CO CKOPOCTBHIO MPOTEKAaHUsI XUMHUUYecKux peakiuit (1 gac).12.
Pemiennie pacu€THBIX 3a7ad, CBS3AaHHBIX C XHUMUYECKHUM DPaBHOBECHUEM U
ycinoBusimu  ero cmenieHus (1 uyac).llpaktuueckue 3ansitusi:4. Peiienue
pacuétHbIxX 3a1a4 1o teMam «lleproanueckuii 3aKOH U MEPUOAUYECKAs] CUCTEMA
xumuueckux asnemeHToB [[.M. MenneneeBa. CtpoeHue atoma. XUMHUYECKas
kuHeTrka» (1 gac).5. Pemenne KOMOMHUPOBAHHBIX 3a7a4 PAa3IUYHBIX TUIIOB (2
4ac)



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JIMMHOCTHBIE PE3VJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K  pe3ylbTaTaM  OCBOCHUS
OOYYarOIIMMHUCSL TPOTPAMM  CpEIHEro oO0mmero oOpa3oBaHus (JUIHOCTHBIM,
METamnpeMETHBIM H TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  Jis
pa3paboTKu IUIAHUPYEMBIX PE3yIbTAaTOB OCBOEHUS MPOrpaMM CPEIHErO OOIEero
oOpa3oBaHusl SIBJISIETCS. CUCTEMHO-AESATEIBbHOCTHBIN MOAX0A. B cooTBeTCTBUU €
CUCTEMHO-JICATEIbHOCTHBIM TMOJX0JIOM B CTPYKTYype JIUYHOCTHBIXPE3YJIbTATOB
OCBOEHHUSl TmpenMera «XHMHs» Ha YpOBHE CpelHEero oouero o0Opa3oBaHus
BBIJICJICHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHNE O0YYAIOIIMMUCS POCCUIUCKON
TPaXXTAHCKOW UACHTUYHOCTU — TOTOBHOCTH KCAMOPAa3BUTHIO, CAMOCTOSI TEIBHOCTH
U CaMOOIPENENICHNIO; HAaM4Yhe MOTHUBALMHM K OOYYEHHIO; LEIeHapaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIAEHUN JIMYHOCTU HA OCHOBE KJIFOUEBBIX LIECHHOCTEH U
UCTOPUYECKUX Tpaauluii 0a30BOM HAyKH XUMHH; TOTOBHOCTb U CIHOCOOHOCTH
oOyyaroluxcss  PYKOBOJICTBOBATbCS B CBOEH  J1€ATEIbHOCTUIIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU IIEJIOCTHOM CHCTEME XHMHUYECKOIO
oOpa3oBaHMsI, HAJIWYHE MPABOCO3HAHUS  DKOJOTHYECKOM  KYJIbTYpPHl U
CIIOCOOHOCTH CTaBUTh 1M U CTPOUTH >KM3HEHHBIE TuIaHbl.Pabouast mporpamma
YUUTHIBACT BOCTHTATEIbHBIC 3a/Jaydl HaAmpaBlieHWH pabodeil mporpamMmbl
BOCIIUTaHUA B CHENUPUKE H3ydeHus mpeameTa «Xumus». JIMIHOCTHBIC
pe3ysbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B €IUHCTBE YYEOHOH U
BOCIUTATEIbHOW JIEATEIbHOCTH B COOTBETCTBUHM C T'YMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHbIMU LIEHHOCTAMU U HJeallaMu
POCCHIICKOTO TpakIaHCKOTo OOIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMU H
NpaBWJaMHd  TIOBENIEHHUS, CHOCOOCTBYIONIMMH  TIpOIlecCaM  CaMOTIO3HAHMS,
CaMOpa3BUTHS W HPABCTBEHHOT'O CTAHOBJICHUS JUYHOCTH OOYYarOIIUXCS.
JIMYHOCTHBIE  pE3yNbTaThl ~ OCBOCHHUS  TpeaMeTa  «XHUMHs»  OTpakaroT
C(OPMUPOBAHHOCTh ONBITA TO3HABATENLHOM W MPAKTHUECKOH NeATEIbHOCTU
oOyJaroluxcs Mo pearn3aluupUHITBIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) IPaKIAHCKOT0 BOCIIUTAHUSA:O0CO3HAHUS 00yYaOIUMUCS CBOUX
KOHCTUTYIIMOHHBIX TIpaB U  OO0S3aHHOCTEW, YBaXXE€HUA K 3aKOHY U
MPaBOMOPSAJKY;IPEACTABICHUS] O  COLUMAJIbHBIX  HOpMax W  MpaBUiIax
MEXJIMYHOCTHBIX OTHOIIEHWM B KOJUJIEKTHBE; TOTOBHOCTM K COBMECTHOM
TBOPYECKOH EATEIBHOCTH MPHU CO3/IaHUN YUYEOHBIX MPOCKTOB, PEIICHUN YUYECOHBIX
U TIO3HABaTENbHBIX  3a7a4, BbBIMOJHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHUMATh U IPUHUMATHh MOTHBBI, HAMEPEHHS, JIOTUKY U apTYMEHTHI
JPYTUX MPU aHAIKU3E PA3IUYHBIX BUI0B YY€OHOH AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCHUTAHUSA:IICHHOCTHOTO OTHOIIEHUSI K UCTOPUUYECKOMY
U HAaydyHOMY HACIIEUI0O OTEUECTBEHHOW XHMHUHU;, YBAXKEHUS K IMpoleccy
TBOPYECTBA B 00JIACTH TCOPUHU U MPAKTUIECKOTO MTPUMEHEHHUS XUMHUH, OCO3HAHUS
TOTO, YTO JOCTWDKCHHMsSI HAayKH €CTh pe3yJdbTaT JIUTEIBHBIX HAOII0ICHUN,
KPOTIOTIIUBBIX JKCIEPUMEHTAIBHBIX TOWUCKOB, IMOCTOSHHOTO TpyAa YYEHBIX H
MPAKTUKOB, WHTEpeca W TI03HABATEIbHBIX MOTHBOB B TMOJIYYEHUU U
MOCJIEYIONIEM aHanu3e UHGOPMAIIUU O MEePEAOBBIX JTOCTUKEHUSX COBPEMEHHOMN
OTE€UECTBEHHON XUMUMU;

3) JAYXOBHO-HPABCTBEHHOI0 BOCIHUTAHMS :HPABCTBEHHOTO CO3HAHUA,
ATUYECKOTO TIOBEACHHS; CIIOCOOHOCTH OIICHWBATh CHUTYallMH, CBSI3aHHBIC C
XUMUYECKUMH SIBIICHUSMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;TOTOBHOCTH OIICHHUBATH CBOE
MOBEICHUE M TIOCTYITKA CBOMX TOBAPHINEH C TTO3UIINA HPABCTBECHHBIX M TIPABOBBIX
HOPM U OCO3HAHUE TOCIIECTBUN ITUX MOCTYIKOB,;

4) dopmMupoBaHus KYJIbTYPbI 310POBbS:TIOHUMAaHUS IIEHHOCTEH 3I0POBOTO U
Oe3omacHoro oOpasa JKM3HHM, HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K
COOCTBEHHOMY (DM3UYECKOMY U TICUXHYECKOMY 3/I0POBBIO; COOFOACHUS MPaBUII
0e3onacHOro oOpamnieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW JKU3HU U B
TPYIOBON JEATEIHLHOCTH, TOHMMAaHHUS IIEHHOCTH TPABWJI HWHIAWBUAYAJIBHOTO H
KOJUIGKTUBHOTO O€3011aCHOTO IMOBEJICHUS B CUTYAIHMAX, YTPOXKAIOMIUX 3I0POBBIO
U KU3HU JIIOJICH; OCO3HAHUS TOCIEACTBUN W HEMPUSTHS BPEIHBIX MPUBBIYCK
(yrmoTpeOeHust aKoroJIs, HAPKOTUKOB, KypEHUS );

S) TpyAoBOro BOCHUTAHUSA:KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B Yy4€OHO-
HCCIICIOBATEIIbCKOM  JIESITCIbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOW U
IPYTUX BHUAAX JCATCIBHOCTH, YCTAHOBKM Ha AKTHMBHOE YYacTHE B PEIICHUU
MPaKTUYECKUX 3a7ad COIMAIIBHOW HANpaBIICHHOCTH (B paMKax CBOEro Kiacca,
IITIKOJTBI); MHTEpECa K MPAKTHUYCCKOMY M3YyYCHHIO MPOPECCUil pa3IMIHOTO poja, B
TOM YHKCJIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XUMHH; YBAKEHUS K
TPy#y, JIOJIAM TPpyJla U Pe3ysibTaTaMm TPYAOBOW IESTEIHHOCTH; TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY WHIUBHUAYyaJIbHOW TpPAaeKTOPUU OOpa3oBaHus, OymyIIei
npodeccun W peanu3anyi  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIXMHTEPECOB, CIMOCOOHOCTEN K XHWMHUM, MHTEPECOB U TMOTpeOHOCTEH
00IIIEeCTBA;

6) 3K0JI0rMYecKOro BOCIUTAHMS :KOJIOTMUYECKH 11€1€CO00Pa3HOr0 OTHOIICHHUS K
npupoje, KaK WCTOYHUKY CYIIECTBOBAHHMS JKU3HU Ha 3eMJIC;TIOHUMaHUS
IO0ATBHOTO XapakTepa HSKOJOTUYECKUX MPOOJIeM, BIUSHUS IKOHOMHYECKUX



MPOLIECCOB HA COCTOSIHUE TPHUPOJHOW M COLMAIBHOM CpEAbl; OCO3HAHUSA
HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUM XUMUU IS PEHIeHUS BOMPOCOB
PalMOHAIBHOTO  MPUPOAONOJIb30BAHUS; AKTHUBHOTO HENPUATHS  ACHCTBHIA,
MIPUHOCAIIUX BPEJ OKPYKAIOUIEH MPUPOJHOW Cpele, YMEHUs MPOTHO3UPOBATH
HEOJIarOMpUSITHBIC DKOJIOTHYECKUE TOCICACTBUS MPEITPUHUMACMBIXIEHCTBUNA U
MpEIOTBpAllaTh  HMX; HAJW4Ydsl  PA3BUTOrO  HDKOJOTMYECKOTO  MBIIUICHUS,
JKOJIOTUYECKOU KYJIBTYPBI, ONBITAJCATETLHOCTH JKOJIOTUYECKOU
HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCSI MMM B  IO3HABATEIBHOM,
KOMMYHUKATHBHOM M COIIMAJILHOM MpPaKTHUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOSITH UACOJIOTUN XeMOPOOUH;

7) UWEHHOCTHM HAYYHOI0 MO3HAHUA:CPOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHOMU
MPaKTUKW, MOHUMAHUS CHENU(DPUKA XUMHUM KaK HAyKH, OCO3HAHUsI €€ poJu B
dbopMUpPOBAaHUM PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM IETOCTHOTO
MpeCTaBICHUs] 00 OKPYKAIOIEM MHUPE KaK O €IUHCTBE MPUPOJILI U YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJieM COXpaHEHUs
MPUPOTHOTO PABHOBECUS;YOKIAEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JIJIS
COBPEMEHHOW LMBUWIN3ALMKU: B €€ T'YMAHUCTUYECKOW HANIPABICHHOCTU U Ba)KHOM
pOJIM B CO3JJaHUU HOBOM 0a3bl MaTEPUAIBHOW KYJIBTYPbI, PEIICHUN TI00ATBHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPHEBOM, DHEPreTUUECKO,
MUIIEBOM M SKOJIOTMYECKON 0€30MacCHOCTH, B Pa3BUTUU MEAUIIMHBI, 00€CTICYEHUN
YCJIOBUM YCHENIHOTO TpyJa M HSKOJOTHYECKH KOMGMOPTHOM KU3HU KaXKIIOro
YJICHA00IIeCTBa; €CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHWMAaHUS CYIIHOCTH
METO/IOB TIO3HAHUS, HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIIOJI30BaTh TIOJIy9aeMble 3HAHHS I aHajdu3a W OOBSICHEHHS SIBJICHUN
OKPYXAaIUIEr0 MHUpPa M MNPOUCXOAAIIMX B HEM HU3MEHEHUW, YMEHUS JEaTh
000CHOBaHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIINXCS JTAHHBIX
C ILEJIbI0 TOJYYEeHHUS! JIOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CaMOCTOSITEIBHO
WCIIOJIB30BaTh XUMUYECKUE 3HAHUS JUIS pelIeHUsT TpoOjieM B pealbHBIX
JKU3HCHHBIX CHUTyalUsX; MWHTEpeca K IIO3HAHWID M  HCCIEA0BATEIIbCKOU
JeSATeTbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHn0, K AKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW MO XHMHHU B
COOTBETCTBHHU C KU3HEHHBIMHU MOTPEOHOCTSIMU; UHTEPECA K OCOOCHHOCTSIM Tpya
B pa3nu4HbIX cepax MpoPecCHOHATbHONRAEATENbHOCTH.

METAIIPEMETHBIE PE3VJIBTATHI
MertanpenMeTHble Pe3yJbTaThl OCBOCHHS Y4YE€OHOTO TpeaMeTra «XHUMHs» Ha
ypOBHE  cpeaHero  ob0mero  0o0pa3oBaHUS  BKIIOYAIOT:3HAYUMbIE  JJIA



(GopMHpOBaHHS  MHUPOBO33PEHUS  OOyYalOIIUMXCS  MEXKIUCUUIUIMHAPHbBIE
(MeXIIpeIMETHBIE) 00IIEHAayYHbIE TIOHATHS, OTPAYKAIOLINE LEIOCTHOCTh HAYYHOH
KapTUHBl MHpa U cCHEeUU(UKY METOAOB TIO3HAHMS, MCIOJIb3YEMBIX B
€CTECTBEHHbIX HayKaxX (MarTepHsi, BEILIECTBO, DJHEPIUs, SBJIECHHE, IHPOIECC,
CUCTEMA, HAyYHbIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCJEIOBAHNE,  HAOJIIOJICHHE, MW3MEpPEHUEe, OKCHEPUMEHT W  JIpyrue);
YHUBEpCalbHble Yy4eOHbIE JEHCTBUA (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
PEryJISITUBHBIE), o0ecreunBaronne (dopmupoBaHue (yHKIHOHATBHOU
IPaMOTHOCTH M COLMAJIbHOM KOMIIETECHIIMM OOYYaroluXcs; CIOCOOHOCTb
oOyuaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUITMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HaHUS W yHHMBEpCajbHbIE Yy4yeOHbIE JIEHCTBUS B
MO3HABATEJIbHOM W COLMAJbHOW TMpakTHKe. MeTanpeiMeTHbIE pPe3yJIbTaThl
OTPaXKalOT  OBJIAJICHUE YHUBEPCAJIbHBIMM  y4E€OHBIMM  IO3HABATEJIbHBIMU,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMU.

OByajieHUe YHMBEPCAJIbHBIMH Y4eOHbIMH NO3HABATEIbHBIMHU AeHCTBUSMMU:
1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MPOOJEMY, BCECTOPOHHE
e€ paccMaTpuBaTh; OIPEACIATH LENH JACATENBHOCTH, 3aJaBas MapaMeTpel U
KPpUTEPUU MUX JIOCTH)KEHHUS, COOTHOCUTBH PpE3yJbTaTbl JACSITEIbHOCTH C
MOCTABJICHHBIMUA LIEJIIMHM; HCIOJIb30BaTh NPU OCBOCHMHM 3HAHUWA TPUEMBI
JIOTUYECKOTO MBIIICHHUS — BBIACIIATH

XapaKTCPHBIC  ITPHU3HAKKU MOHATHH | yCTaHaBJIMBAaTb WX  B3dMMOCBS3b,
HCIIOJBb30BATH COOTBCTCTBYIOIIUC ITOHATHUS IJIsA OOBSICHECHUS OTACJIbHBIX (baKTOB n
HBHGHHﬁ; BBI6I/IpaTB OCHOBAHHA W KPHUTCPHUU OJIA KHaCCI/I(l)I/IKaHI/II/I BCIICCTB U
XUMHUYCCKHUX peaKuHﬁ; YCTaHABJIMUBATh NMPHYNHHO-CICACTBCHHBIC CBA3U MCKIY
HN3y4aCMbIMU SABJICHHUAMU,

CTPOUTH JIOTUUECKHE PacCy>KJeHUsl (MHIYKTUBHbBIC, IETyKTUBHbIE, [0 aHAJIOTUN),
BBISBJISITE 3aKOHOMEPHOCTH WM INPOTHMBOPEYUS B PACCMATPUBAEMBIX SBIICHUSX,
(dbopMynupoBaTh BBIBOJBI W 3aKIIOUYEHUS; NMPUMEHSATh B Ipoliecce MO3HAHMS,
UCIIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, TPEOOPa30BbIBATH
MOJICJIbHBIE  TPEJCTaBICHUS — XUMHYECKUH 3HAaK (CMMBOJI) DJJIEMEHTA,
XUMHUYecKass (opMysa, YpaBHEHHE XMMHYECKOM peakluuu — NpH pPElICHUU
y4eOHBbIX TMO3HABATENIbHBIX W MPAKTUYECKUX 3a/lay, MNPUMEHSTh Ha3BaHHbIE
MOJEIBHBIE IPEACTABICHUS

JUISl BBISIBJICHUSI XapaKTEPHBIX IMPU3HAKOB HM3YyYa€MbIX BEIIECTB U XUMHUYECKHUX
peaKuui.



2) 0a3oBble HCCJEAOBATENbCKHE JAEMCTBUA. BJIAJICTh OCHOBAMH METOJO0B
HAay4YHOTO MMO3HAHUS BEIIECTB U XMMHUYECKHX peakiuii; popMyaupoBaTh IeIH U
3ala4d  HMCCJIEIOBAaHUS, MCIIOIL30BaTh IIOCTABJIIEHHBIE U CAMOCTOSTEIBHO
chopMyJIMpPOBaHHBIE BOIIPOCKHI B KaU€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI JIJIs
bopMHpOBaHUS THUNOTE3bl 10 TIPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUI1; BIAJETh HABbIKAMU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U MPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOII0AATh 32 X0JI0M
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €0 pe3ynibTar, (hopMyInpoBaTh
0000IIEHNT W BBIBOALI ~ OTHOCUTEIBHO  JIOCTOBEPDHOCTH  pPE3yJIbTaTOB
HCCIICJIOBAHUSI, COCTABJIATH OOOCHOBAaHHBIM OTYET O TIPOJCIIaHHON paborte;
pUOOpeTaTh  OMBIT  YYEHUUECKOM  HCCIEOBATEIbCKOM W IMPOCKTHOMU
JEATEIIbHOCTH, TPOSIBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY
MOMCKY METOJOB pEIICHUS NPaKTUUECKUX 3a7ad, NPUMEHEHHIO PpPa3IU4HbIX
METO/OB ITO3HAHHUS.

3) pa6ora ¢ uHopMauMel: OPUECHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX
uHpopManuu (Hay4HO-TIONYJISIpHAsl JIMTEpaTypa XHMHYECKOTO COAEpKaHHUs,
CIpaBOYHBIE TMMOCOOUsA, pecypchl HWMHTepHeTa), aHanuM3upoBaTh HHOOPMAIIUIO
pa3iaMuYHBIX BHJIOB U (OpPM TPEACTABICHUS, KPUTUYECKH OLIEHHWBATh €€
JIOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD; (POPMYIUPOBATH 3alPOCHl U MPUMEHSTH
paznuYHbBIe METOJbI MPH TMOUCKEe M 0TOOpe uHbOpMaIuu, HeOOXOAUMOU s
BBIMIOJIHEHHUsI y4e€OHBIX 3a7ady ONpeAeN€HHOro TUMa; NpUOoOpeTaTb OMBIT
UCTIONIb30BaHuUsl MH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHA M Pa3IAIHBIX
MOMCKOBBIX CHCTEM; CaMOCTOATEIbHO BbIOMpATh ONTUMAJIbHYIO (opmy
npenacTaBiieHust uHGopMauu (cxemsl, rpaduKu, AUarpaMMebl, TaOJIULbI, PUCYHKH
U JpyrHe); UCIONb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpelCTBa Mpu padoTe ¢
XUMHUYECKOM HMH(pOpMaIUeil: MNpUMEHATh MEXINpeAMeTHbIe ((pusmueckue u
MaTEeMaTUYeCKUe) 3HAKU CHUMBOJIbI, (OpMyIbl, aOOpeBHATYphl, HOMEHKIIATYPY;
UCIIONb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarmsgHocTu. OBlajieHue YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMH JIEHCTBUSMHU:
3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TE€Mbl B XOJAE AUajora W/Wiu
JUCKYCCUHU, BBICKa3blBaThb HAEH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS MPEJI0KEHHON 3a7jauM; BBICTYNATh C Mpe3eHTaIuei
PE3YNbTATOB MMO3HABATEIBHONW NEATEIbHOCTH, MOJTYYEHHBIX CAMOCTOATENBHO WA
COBMECTHO CO CBEPCTHHKAaMHU IPU BBITOJIHEHHUH XHMHYECKOIO 3KCIIEPUMEHTA,
IPAKTHYECKOM paboThl 1O HCCIEJOBAaHUIO CBOMCTB H3Yy4YaeMbIX BEIIECTB
,peanu3aliru y4yeOHOro mpoekTa W (OpMyJIHpPOBaTH BBIBOJBI IO PE3YJbTaTaM
MPOBENEHHBIX UCCIIEIOBAHUM MyTEM COTJIAaCOBaHUS MO3UIIMKI B X0A€ 00CYKIACHUS



u oOmena MHeHusMU. OBNaJieHHE YHUBEPCAIBHBIMU  PETYJISTHBHBIMU
NCHCTBUSMHU:  CaMOCTOSITEJIbHO  IJIAHUPOBAaTh U OCYHIECTBISATH  CBOIO
MIO3HABATENBHYIO JIEATEIbHOCTD, ONpeNnessis e€ el U 3aa4l, KOHTPOJIUPOBATh
U 110 Mepe He0OXOIMMOCTH KOPPEKTUPOBATH IpeIaraeMblil alrOpUTM JAEUCTBUI
IpU BBIMOJTHEHUN Y4YeOHBIX M HCCIIEOBATEIbCKUX 3a]ad, BhIOMpaTh Hambosee
3¢ (dEeKTUBHBIN CMOCO0 WX peHieHHs ¢ YYETOM MOJYy4YeHUS HOBBIX 3HAHUU O
BEIIECTBAX M XHMMHUYECKUX PEAKIHUSIX; OCYIIECTBISATH CaMOKOHTPOJb CBOEH
JeSITETLHOCTH HAa OCHOBE CaMOaHalIn3a M CaMOOIICHKH.

[MPEIMETHBIE PE3VYJIbTATHI

10 KJITACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUsI Kypca «OpraHuyeckass XUMUsS» OTPaXKaroT:
c(hOpMUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBCHHOHAYYHOM KapTUHBI MHpPA, POJM XHUMHUH B TO3HAHWUU SIBIICHUU
npuposibl, B (OPMHUPOBAHMU MBIIUICHUST W  KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOJUMOW Uil PEIICHUS MPaAKTUYECKUX
3alad U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJTHOM CpeE; BIAJICHUE CUCTEMON XUMHUUYECKUX 3HAHUW, KOTOPAsl BKIIFOYAECT:
OCHOBOTIOJIATralOIINE TMOHATHS (XUMHUYECKUH DIIEMEHT, aToOM, 3JIEKTPOHHAas
o0ojouka  aromMa, MOJEKyJa, BaJlGHTHOCTb,  DJIEKTPOOTPHUIATEIBbHOCTb,
XUMUYECKasl CBA3b, CTPYKTYpHas (hopMmyia (pa3BEpHyTasi U COKpaliEHHas ), MOJIb,
MOJISIpHAsE Macca, MOJIIPHbIA OOBEM, YTIEpPOJHBIA CKelleT, (yHKIMOHAIbHAs
rpynna, paaukana, H30MEpHs, H30MEPBI, TOMOJIOTMYECKUW Psll, TOMOJOIH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOAEPKAIIUE COCIUHEHNS], MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEAWHEHUS); TEOPUH M 3aKOHBI
(Teopust ctpoeHus opranudeckux BemectB A. M. BytiiepoBa, 3aKkoH coXpaHeHUs
Macchl  BEHIECTB);  3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3bIK  XUMUHU;
MHPOBO33PEHUYECKNE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUS MPUUYMHHOCTU U
CUCTEMHOCTH XMUMHUYECKHUX SIBICHUM, (DAKTOJOTHYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIyYCHUU M 0€30MacHOM MCMOJb30BAHUM BAXKHEHIIIMX OPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATEIHLHOCTH YeNIOBEKa; C(POPMUPOBAHHOCTH
YMEHHUM BBISIBISATH XapaKT€pHbIE MPU3HAKKA TOHSATUN, YCTAaHABIMBAaTh WX
B3aHMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IIPU ONIMCAHUU COCTABA,
CTPOEHUS W TIPEBPAIICHUN OPTaHWUYECKUX COCIWHEHUN; CHOPMUPOBAHHOCTH
YMEHHUM  UCIOJb30BATh  XUMHUYECKYK)  CHUMBOJMKY  JUJII  COCTAaBJICHHUS
MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, CoOKpaméHHor) dopmyl
OpraHWYECKUX BEIIECTB W YPAaBHEHUM XUMHUYECKUX pPEaKLUHM, W3rOTaBIMBATh



MOJIENTA MOJICKYJI OPTaHWYECKUX BEIIECTB IS WITIOCTPAIIUN UX XUMUYECKOTO U
MPOCTPAHCTBEHHOI'O CTPOEHUS; CHOPMUPOBAHHOCTH YMEHUM YCTaHABIUBATH
NPUHAIJICKHOCTh HM3YUYECHHBIX OPraHMYECKUX BEIIECTB IO WX COCTaBy U
CTPOEHHUIO K OINpeAeTIEHHOMY KJIacCy/Tpynme coequHeHul (yriaeBoAopObl,
KHCJIOPOJ U a30TCOAEPIKAIIUE COEAUHEHUS], BEICOKOMOJIEKYJISIPHBIE COCIMHEHNUS ),
naBaTh UM Ha3BaHus 1o cuctematumdeckor Homenkmarype (IUPAC), a taxxke
MPUBOUTH TPUBUATHHBIC HA3BAHUS OTACIIBHBIX OPTaHUYECKUX BEIIECTB (ITHIICH,
MPOMUJICH, aleTUJICH, OTWICHIJIUKONb, TIUIEpUH, (eHon, ¢GopMalbIeru,
alleTaNbIeTH, MypaBbUHAsl KUCJIOTA, YKCYCHas KHCJOTa, OJICMHOBAsl KHUCIOTA,
CTeapuHOBasl  KHCIIOTa, IJIIOKO3a,  (GpyKTo3a,  Kpaxmai,  IeJUII0JI03a,
TJIMIINH );C()OPMUPOBAHHOCTh YMEHHUSI ONPEACISITh BUIbI XUMHUYECKOU CBSI3U B
OpraHUYECKUX COEIMHEHUAX (OJMHAPHBIE U KpAaTHBIE);CPOPMHUPOBAHHOCTh
YMEHUS TIPUMEHSTH TTOJIOKEHUS TEOPUH CTPOCHHSI OPTaHUIECKUX BemecTB A. M.
bytnepoBa mis oOBSICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS;, 3aKOH COXpaHEHHUS MacChl BEIICCTB; CHOPMHUPOBAHHOCTH YMEHUUH
XapaKTepu30BaTh COCTaB, CTPOCHUE, (U3MUYECKHE KM XUMUYECKHUE CBONCTBA
TUTIAYHBIX MPECTABUTEICH Pa3TUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH,
9TaH, ATUJIEH, MPONUJICH, alleTuiieH, OyraaueH-1,3, metunodyraauen-1,3, 6eH3om,
METaHOJI, TAHOJI, TUJICHTIIUKOJIb, TIUIIEPUH, (EHOJI, alleTaabJACTH I, MypaBbHHAS
U YKCYCHas KHUCIIOTBI, IJIIOKO03a, Kpaxmal, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXKAY HHUMH  YpPaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHYECKHX PEaKIUid C MCIOJb30BAaHUEM CTPYKTYPHBIX
dbopmyn;  chHOPMHUPOBAHHOCTH  YMEHHUS  XapaKTEPU30BaTh  MCTOYHUKHU
YIIEBOJAOPOAHOTO ChIphsi (HEDTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX
nepepadoTKM W MPAKTUYECKOE TPHUMEHEHUE TPOAYKTOB  MepepadOTKU;
chOpPMHPOBAHHOCTh YMEHWUW TMPOBOJAWTH BBIYHCICHUS TI0 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00BbEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakmuy TO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BCIIECTB WJIM TIPOJYKTOB PEaKInH);c(POPMUPOBAHHOCTh YMEHHHA BIIAJICTh
CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO TMO3HAHUS, UCTIOJIb3YEMbIX B
XUMUU TIPU  W3YYCHUW BEIIECTB M XUMHYECKUX sBJICHUN (HaOmomeHue,
U3MEpEHUEe, OKCIIEPUMEHT, MOJICJIUPOBAHNUE), WCIOJIB30BaTh  CHUCTEMHBIC
XUMUYECKAE 3HAHWS [JI1 TPUHATHS PENICHUH B KOHKPETHBIX IKU3HEHHBIX
CUTYalIMsIX, CBSI3AHHBIX C BEIIECTBAMHU W UX MPUMEHEHUEM ;C(HOPMUPOBAHHOCTH
yMeHuM coOnojaTh TpaBuia  IOJb30BaHUS  XUMUYECKOM TMOCyAoM U
1abopaTopHbIM 000PYJOBAaHUEM, a TAKXKE MpaBUiia OOpaIlleHUsl C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIUSMH IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKHUX
OTIBITOB; C(HOPMUPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBIMIOIHITH XUMHUYECCKUIT



DKCIIEPUMEHT (MpPEBpALEHUsI OpPraHMYECKUX BEIIECTB IPU  HArpeBaHUH,
MOJYYEHHE OTWUJIEHAa W M3YYEHUE €ro CBOWCTB, KayeCTBEHHBIE pEaKUUU
OpraHMYECKUX BEIIECTB, JE€HATypalus OEJIKOB IpU HarpeBaHUM, I[BETHbIE
peakiuu OEJIKOB) B COOTBETCTBUM C MpaBUJIaMU TEXHUKHA O€30MAaCHOCTH MpH
oOpallleHu! ¢ BEIIeCTBaMU M J1a00paTOpHBIM O00OpPYAOBAHUEM, MPEACTABISATH
pe3ynpTaThl XMMHYECKOTO JKCIepuMeHTa B (opMe 3alucu  ypaBHEHHIA
COOTBETCTBYIOIIMX peakuuid u (HOpMyIHpOBaTh BBIBOJBI HAa OCHOBE JTHX
pe3ynpTaToB;  C(HOPMHPOBAHHOCTH YMEHUW  KPUTUYECKH  aHAJIU3UPOBATH
XUMHUYECKYI0 HH(POpPMAIMIO, IMOJIy4aeMyl U3 pa3HbIX HMCTOYHUKOB (CpeacTBa
mMaccoBoi HH(popmauuu, MHTEepHET M Apyrux); cHOPMUPOBAHHOCTb YMEHUU
coOMI0IaTh MpaBUia 3KOJOTMYECKH I€1ecO00pa3HOro MOBEAEHUS B OBITY U
TPYJOBOM JESITEIBHOCTU B LIENSAX COXPAHEHUS! CBOETO 3/I0POBbSl U OKPYXKaroLen
NPUPOAHOU Cpebl, OCO3HABATh OMACHOCTh BO3JEHUCTBUSI HA KUBBIE OpPraHU3MBbI
ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica nokaszarens [I/IK,
NOSICHATH HA MPUMEpPax CIoCcOObl YMEHBIIEHUS U MPEAOTBPALLEHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKA,

11 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OOIias u HeopraHuuecKkas XUMUsDH)
OTpaXkaroT: CHOPMUPOBAHHOCTH MPEJCTABICHHUI: O XMMUYECKOM COCTaBJISIFOIIEH
€CTECTBCHHOHAYYHOM KapTUHBI MHPA, POJA XUMHUM B TIO3HAHUM SIBJICHUU
Npuposbl, B (POPMHUPOBAHMU MBIIUICHUS W  KYJIbTYpPhl JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPAMOTHOCTH, HEOOXOIMMOW JUISl PEIICHHS IPaKTHUYCCKUX
3a1ad ¥ DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
IIPUPOJHOM CpEJIE; BIIAJICHUE CUCTEMON XUMUYECKUX 3HAHUN, KOTOpask BKJIIFOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHYECKHI 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJSPHBIM OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIICHUS, XUMUYECKas! CBSI3b
(KkoBajJIeHTHasi, MOHHAs, METaJUIM4YecKas, BOJIOPOAHAs), KpHUCTaJIMYecKas
pemETKa, TUIIBI XUMHUYECKUX PEAKIUN, paCTBOP, JIECKTPOJIUTHI, HEAJIEKTPOIUTHI,
AJIEKTPOJUTHYECKAST JHUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUUYECKON peakIuy, XMMHUYECKOE DPAaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOU AucCcouranuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPAHEHUSI MacChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALIECHUS SHEPTUU
NP XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUNE B OCHOBE MOHUMAHUS NMPUYUMHHOCTH U
CUCTEMHOCTH XWMUYECKHX SIBIICHUU, (DAaKTOJIOTUYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, TMOJYYEHHMHM U  0O€30MacHOM  HCIOJIb30BAHUM  Ba)KHEUILHX



HEOPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOW NEATEIbHOCTH YeNIOBEKa;
C()OPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEPHbIE NPU3HAKU MOHITHM,
YCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIIUE MOHATHS MPU
ONKCAaHUU HEOPraHMYECKHX BEIIECTB M UX IPEBPALLEHUH; cPOPMUPOBAHHOCTD
YMEHHM HCIIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIUKY JMJI COCTaBlIeHUS (OpMyIl
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKUUN, CUCTEMAaTUYECKYI0 HOMEHKIATYpPY
(IUPAC) um TpuBHMalbHbIC Ha3BaHHUS OTJCIBHBIX HEOPTAaHWYCCKUX BEIICCTB
(yrapHblii Ta3, YrJIEKUCIbIA ra3, aMMHAK, ralléHas U3BECTh, HErallEHasl U3BECTb,
NUThEBAsl COJA, MUPUT M JPYrue);CPOPMUPOBAHHOCTh YMEHHUH ONPEAENATh
BAJICHTHOCTh WU CTENEHb OKHUCIICHHMS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHUSX
pa3IMYHOTO COCTaBa, BUJA XMMHMYECKOM CBA3M (KOBaJEHTHas, WOHHas,
MeTaJUInYecKasi, BOJIOPOJHAsI) B COCNMHEHMSX, TUIl KPUCTAJUIMYECKOU PEIIETKU
KOHKPETHOTO BEUIECTBa (aTOMHAs, MOJIEKYJSpHasi, HMOHHAs, METaJuIn4yecKas),
XapakTep Cpeabl B BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COEAUHEHUM;
c(OpMHPOBAHHOCTh YMEHHI YCTAaHABJIMBATH MPUHAJJICKHOCTh HEOPTaHUYECKUX
BELIECTB I10 UX COCTaBY K ONpPEeIEHHOMY KJIacCy/Tpynie cOeIMHEHNH (IIPOCThIe
BEIIECTBA — METAJIJIbl U HEMETAJUIbI, OKCHUJIbl, OCHOBAHUS, KUCIOThI, aM(OTEpHBIE
THJIPOKCHUJIBI,  COJIM);C(POPMUPOBAHHOCTh ~ YMEHUH  pacKpblBaTb  CMBICI
nepuoandeckoro 3akoHa JI. WM. MeHnneneeBa ©  AEMOHCTPUPOBATH  €r0
CUCTEMATU3HUPYIOUIYI0, OOBSICHUTENbHYIO W MPOTHOCTHYECKYIO  (DYHKIIUU;
c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE ATOMOB
XUMHUYECKUX 1eMEHTOB |—4 mepunonoB Ileproanyeckoil CUCTEMBI XMMUYECKUX
sanemeHToB JI. M. MeHaeneeBa, MCHOJB3ys MOHATHS «S-, P-, d-3IeKTpOHHBIC
opOUTaINY, «IHEPreTUUYECKUE YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HMX COEJUMHEHUHN MO MepHofaM M Ipynmnam
[Tepuomuueckot cucrtembl xumudeckux odnaemeHtoB J[. WM. MeHnneneesa
;C(POPMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh (OMUCHIBAThH) O0IIME XUMUYECKHE
CBOMCTBa HEOPraHWYECKHX BEIECTB pA3JIMYHBIX KIJIACCOB, MOATBEPKIAThH
CYILLIECTBOBAHME T'€HETUYECKOW CBSI3U MEXK]y HEOPraHMYECKMMHU BEIIECTBAMHU C
MOMOILBIO ypaBHEHUI COOTBETCTBYIOIIHUX XUMUYECKUX peaKkLunii;
C(OPMUPOBAHHOCTh YMEHMS KIACCU(UIUPOBATh XHMUYECKHE PpEAKUUU IO
pa3IuMYHBIM MPU3HAKAM (YHCIy M COCTaBY PEArvpyIOIIMX BELIECTB, TEIJIOBOMY
b dexTy peaknnu, U3MEHEHUIO CTENEHEH OKHUCIICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peakuuy, YYacTHIO KaTajau3aTopa);cpOPMUPOBAHHOCTb YMEHHUI COCTaBIAThH
YPaBHEHUS PEaKUMi pa3IMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIE ypaBHEHUS
peakuuii HOHHOrO OOMEHA, YUYUTBIBAsl YCIOBUS, P KOTOPBIX ATH PEAKLUU UITYT
710 KOHIIa; CPOPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIUH, MOATBEPKIAAIOIINE
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH



OIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIECTB; C(HOPMHUPOBAHHOCTh YMEHUW PACKpPBIBATH CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMMA TTOCPEJCTBOM COCTABJICHUS JIEKTPOHHOrO OajiaHca
ATUX peakluii; chOPMUPOBAHHOCTh YMEHHUUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakIuy OT pa3IUYHbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JAEWUCTBUS (TPHUHLIMII
Jle Illarenne);cOpMUPOBAHHOCTh YMEHUW XapaKTEpPU30BaThb XHUMHUYECKHE
MPOLIECCHI, JIEKAIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHHUs CEPHOM KUCIOTHI,
aMMHaKa, a Takke C(POPMUPOBAHHOCTb IMPEACTaBICHUM 00 OOIIUX Hay4YHBIX
OPUHLMIAX M JKOJOTMYECKUX MpolieMax XUMHYECKOTOo IPOMU3BOJCTBA;
C()OPMUPOBAHHOCTb YMEHHMM MPOBOAUTH BBIYUCIEHUS C HCIHOJb30BaHUEM
MOHATHUSL «MAccoBasi JI0JIsl BELIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIEHHWH Tra3oB
IIPU XUMUYECKUX PEAKIIUAX, MACChI BEIIECTBA MM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OJHOTO M3 YYaCTBYIOLIUX B peakUuu
BEILECTB, TEIIOBOTO 3P ¢eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChI
BEIIECTB, MPEBPAILlEHUSI U COXPAHEHHUs SHEPruu; cHopMHUPOBAHHOCTH YMEHMU
coOMI01aTh MpaBWiIa IOJIB30BAHHUS XUMHUYECKOW MOCYI0M M J1abopaTOpHBIM
00OpylI0BaHUEM, a TaKXKe MpaBuiIa 0OpallleHUs C BEIIeCTBAMU B COOTBETCTBHUH C
UHCTPYKIUSIMA [0  BBINIOJIHEHHUIO  J1a0OPaTOPHBIX XUMHUYECKUX  OIBITOB;
c(OPMHPOBAHHOCTh YMEHHMI IUIAHUPOBaTh M  BBINOJHATH  XMUMHYECKUU
HKCIIEPUMEHT (Pa3joKEeHHE MEPOKCHIa BOJIOPOJa B MPUCYTCTBUU KaTalau3aTopa,
ONpEIENCHUE Cpellbl PACTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIBHOTO
UHAMKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh XUMUYECKOM peaxiu,
peakiuy MOHHOTO OOMEHa, KauyeCTBEHHBIC PEakiMud Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHHOHBI, HA KATHOH AMMOHMSI, PEIIEHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 I10
teMaM «Metamib»y 1 «Hemeramisl») B COOTBETCTBUM C NPAaBWJIAMH TEXHUKH
0e30macHOCTH Mpu 00palIeHUH C BEUIECTBAMHU U JaOOPATOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YNbTaThl XMMHYECKOTO SKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX Peakuuid U (HOpMyIupOBaTh BHIBOJBI Ha OCHOBE
THX Pe3yJbTaTOB;CHOPMUPOBAHHOCTh YMEHHMHM KPUTHUYECKH AaHAJIU3UPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeacTBa
MaccoBOM KOMMYHHKauu, WMHTEpHET U Apyrux);chopMUpPOBAHHOCTh yMEHUU
coOMIOIaTh MpaBUjla JKOJOTUYECKH IEIecO00pa3HOro TMOBENEHUs B OBITY U
TPYIOBOU NIESITENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 3J0POBbS U OKPYKAKOLIEH
MIPUPOJIHON CpEbl, OCO3HABATHh OMACHOCTh BO3AECHCTBHS HA KUBBIE OPraHU3MBbl
ONpENENEHHBIX BEIIECTB, MOHMMAass cMbIch mokazarens I[IJIK, noscHATe Ha
nIpUMepax CocoObl YMEHBIICHUS U MPEAOTBPAIICHHUS UX BPEAHOTO BO3IECUCTBUSA
Ha OpraHu3M YEJIOBEKa;
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Pemenne pacueTHsIxX 3a1a4 Ha
BBIBOJI (DOpPMYJIbI BEIIECTBA Ha
OCHOBE MACCOBBIX J10JIEN 1 https://m.edsoo.ru/7f41a636
3JIEMEHTOB U OTHOCUTEIBHOU
IJIOTHOCTH T'a30B.
bu6mmoreka [IOK
Penienne pacyeTHbIX 3a/1a4 Ha https://m.eds00.ru/7f41a636
BBIBOJI (DOPMYJIBI BEILIECTBA MO 1 https://chemege.ru/zadaniyaege-
MAacCOBBIM JIOJISIM U TIJIOTHOCTH ximiya/ 2 Pemienne
BEIIECTBA pacyeTHBIX 3a]a4 Ha
https://chemege.sdamgia.ru/
Pemrenue pacueTHbIX 3aa4 Ha Bu6morexa [IOK
BBIBOJ] (POPMYJIBI BElECTBA IO https://m.edsoo0.ru/7f41a636
OTHOCUTEIBbHOM MIIOTHOCTH €r0 1 https://chemege.ru/zadaniyaege-
MapoB M Macce, 00bEMY HIIH ximiya/ 2 Pemenne
KOJIMYECTBY BEIIECTBA MPOIYKTOB pacyeTHBIX 3a]a4 Ha
CrOpaHwusl. https://chemege.sdamgia.ru/
Pemenue pacueTHbIxX 3a/1a4 Ha 1 bubnmnorexa [JOK



https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.sdamgia.ru/

10

11

BBIBOJ] (pOpMYIIBI BEllecTBa Ha
OCHOBE 00111eH GopMYyIIBI
TOMOJIOTHYECKOTO psizia
OpPraHUYeCKUX COCITUHCHUN

CrpoeHune, HOMEHKIIaTypa U
CBOMCTBA aJIKaHOB.

Pacuets! o popmysnam ankaHoOB
U YpPaBHEHUSM PEaKLHUU ¢
Y4aCTHEM AJIKAaHOB

[Ipuponnusle rasel. Pemenne
pacyeTHBIX 3a]1a4.

HomeHnkiarypa u usomepus
HEIpeAebHbIX Y B

CBoiicTBa 1 MOJIY4YCHHC AJIKCHOB
" aJIKaJUCHOB

CsoiicTBa u MOJIY4YCHHUEC AJIKUHOB.

https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/ 2 Pemenne
PpaCUYCTHBIX 3aJa4 Ha
https://chemege.sdamgia.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/
bubmuorexa [JOK
https://m.edsoo0.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/
bu6nmoreka [JOK
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https://chemege.ru/zadaniyaege-ximiya/
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.sdamgia.ru/
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.sdamgia.ru/

https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

12

Pacuetsl 10 ypaBHEHUAM
peakuuil ¢ yyactuem
HenpenenbHbIX Y B.

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

13

Pemrenne pacueTHsIX 3a1a4 Ha
orpezeneHue GopmMy1 BEIICCTB
110 XUMUYECKUM CBOHCTBaM

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

14

Homenkiarypa u nsomepus
apeHOB, CBOWCTBA U ITOJIyYEHUE
apeHOB

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

15

Pacuetsl o ypaBHeHUAM
peaKkuuii C yHacTUEM apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

16

3auer 3a [ monyroaue

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

17

Howmenkmnarypa, cBolicTBa 1
MOJTydeHUE CTUPTOB U (PEHOTIOB

https://chemege.sdamgia.ru/
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Pacuetsl 10 ypaBHEHUAM
peakiuii ¢ yquactuem

18 https://chemege.sdamgia.ru/
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB M (h)E€HOJIOB.
Pemenne KOMOMHUPOBAHHBIX
19 pacyeTHBIX 3aj]1a4 10 TeMe https://chemege.sdamgia.ru/
«CrupThl U HEHOIIBI
bubmuorexa [JOK
Howmenxkiarypa, cBOKCTBa, https://m.edsoo.ru/7f41a636
20 MOJTyYCHHE ATTBACTHIOB U https://chemege.ru/zadaniyaege-
KETOHOB ximiya/
https://chemege.sdamgia.ru/
bu6mmoreka [IOK
P https://m.edsoo0.ru/7f41a636
acyeThl I10 YpaBHEHUAM ;
21 5 https://chemege.ru/zadaniyaege-
peaxkumn .
ximiya/
https://chemege.sdamgia.ru/
bu6mmoreka [IOK
Pemenue pacueTHbIx 3a1a4 Ha https://m.edsoo.ru/7f41a636
22 BBIXOJ MPOJIYKTa 110 TEME https://chemege.ru/zadaniyaege-
«ANBIETUIBI U KETOHBI» ximiya/
https://chemege.sdamgia.ru/
Homenknarypa, cBoiicTBa 1 .
23 P https://chemege.sdamgia.ru/
MoJiyueHue KapOOHOBBIX KUCIIOT
PacueTsl 10 ypaBHEHHAM .
24 N yp https://chemege.sdamgia.ru/
peaxkuui
Pemenue pacueTHbIxX 3a/1a4 Ha
25 pactBopsl 1o Teme «KapOoHOBBIE https://chemege.sdamgia.ru/

KHUCIIOTBI»



https://chemege.sdamgia.ru/
https://chemege.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-ximiya/
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26

Howmenkmnarypa, cBOlCTBa,
MOJIy4YEHHUE CIIOKHBIX 3(UPOB U
KHUPOB.

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

27

Pacuetsl mo ypaBHEHUSIM
peaKkuuid.

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

28

CBolicTBa ¥ OIY4YEHHE
YTJIEBO/IOB

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

29

PacueTtsl mo YpaBHCHUAM
peaKuHﬁ C Y4aCTUCM YTJICBOIOB

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

30

Pemenue pacueTHbIx 3a/1a4 Ha
MIPUMECH T10 TEME «YTJIEBOIBI»

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

31

CBoiicTBa, MOTy4YE€HUE, PACUETHI
M0 YPaBHEHUSIM PEAKITUH C
y4acTHEM HUTPOCOSAMHEHHIA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

32

CBoiicTBa, MOJTy4YE€HUE, PACUETHI

bu6mmorexa [IOK



https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.ru/zadaniyaege-ximiya/
https://chemege.sdamgia.ru/
https://m.edsoo.ru/7f41a636
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https://chemege.ru/zadaniyaege-ximiya/
https://chemege.sdamgia.ru/

10 YPAaBHEHMSIM PEaAKLUM C
y4acTueM aMHUHOB, aMUHOKHUCIIOT
u OeNKoB

https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

33

3auer 3a Il nonyronue

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

34

Pe3zepn

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/

OBLIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

34



https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-ximiya/
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI
OtxkpsiTHE U cymHOCTS 113,

1 CTPOCHHUH U 3aKOHOMEPHOCTSX 1 https://lesson.academy-

[ICXD A.N. Menneneena. content.myschool.edu.ru/04/11
Crtpoenue aToma.

5 SIBIIenne U30TONMNH, €€ 1 https://neofamily.ru/himiya/task-
0COOCHHOCTH bank?ysclid=mt7bohOmk7811158604
Cemunap Ne 10: Pemenue
3a/1a4 10 TeMe
«Ileprognyeckuii 3aKOH U ) .

3 1 https://neofamily.ru/himiya/task-
fieproiHecKat cucrema bank?ysclid=mt7bohOmk7811158604
XUMHYECKHX 3jieMeHToB J[. 1.

MenneneeBa. CtpoeHue
aToMa

4 Xumuueckasi popmyna u eé 1 https://neofamily.ru/himiya/task-
XapaKTEPUCTUKH. bank?ysclid=mt7boh0Omk7811158604
BriBog XumMudeckux hopmy.

: 8 dopmy. . https://neofamily.ru/himiya/task-

11O TOTOBBIM XHMHIHCECKIM bank?ysclid=mt7bohOmk7811158604
dbopMynaM U Ha UX BBIBOJ
KonnuectBo BemecTBa. MoJIb. . -

6 Mormsibras Macea. 3aKom 1 https://neofamily.ru/himiya/task-

P ) bank?ysclid=mt7boh0mk7811158604
ABorazpo
5 Pemenune pacu€THbix 3a/1a4 Ha 1 https://neofamily.ru/himiya/task-

INOHATHUE KKOJIMYCCTBO

bank?ysclid=mt7boh0mk7811158604



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
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https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
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https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604

BC€IICCTBa», 3aKOH ABoraﬂpo u
CJIICACTBHSA U3 HEI'O.

Pemienne KoMOMHUPOBAHHBIX
pacyeTHBIX 3a/1a4, CBA3aHHBIX C

https://neofamily.ru/himiya/task-

8 KOJIMYECTBEHHBIMH pacyeTaMu bank?ysclid=mt7bohOmk7811158604
0 XUMUYECKUM Popmyam
[lousTHE 00 PKBUBAJIECHTE U
9 SKBHUBAJICHTHOU Macce. https://neofamily.ru/himiya/task-
YpaBHenue Menpaeneena - bank?ysclid=mt7bohOmk7811158604
Kuaiinepona
Pemenune pacu€tHbIX 3a1a4 Ha
10 OHATHE «OKBUBAJIECHT)» U https://neofamily.ru/himiya/task-
HCIIOJIb30BAaHNE YPABHEHUS bank?ysclid=mt7bohOmk7811158604
MenaeneeBa- Kiaitnepona
[TpakTrueckas padora Ne 1: ) .
1 -, https://neofamily.ru/himiya/task-
p A bank?ysclid=mt7bohOmk7811158604
TeMe «XuMudeckas popmynay.
XYMHYECKOE YpaBHEHHUE U €T0
XapaKTEPUCTUKHA. 3aKOH
> i . Il’m RN https://neofamily.ru/himiya/task-
coxpane ¢C BeIects. bank?ysclid=mt7bohOmk7811158604
3aKOH COXpaHEeHHUS U
MIPEBPAITCHHSI SHEPTUH.
3akod I'eit JIroccaka win 3aK0H
13 SLEMILIX OTHOMEHMI. 3aKom https://neofamily.ru/himiya/task-
0bBe OTHOILICHHHU. SaKO bank?ysclid=mt7bohOmk7811158604
DKBUBAJICHTOB.
TennoBoii 3pdexT peakmm. . -
https://neofamily.ru/himiya/task-
14 3akoH ['ecca. [Torsarue 00

OHTAJIbIIMH

bank?ysclid=mt7boh0mk7811158604



https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
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Cemunap Ne 5: Pemenue
pacy€THBIX 33134 (B TPU-TISITH

https://neofamily.ru/himiya/task-

15 JNENCTBHIT) 110 XUMUYECKOMY bank?ysclid=mt7bohOmk7811158604
YPaBHEHUIO
Cemunap Ne 6: Pemenne
KOMOMHHPOBAHHBIX PACYETHBIX . L

16 ( ) https://neofamily.ru/himiya/task-
3az£aq vam, ACCATE bank?ysclid=mt7bohOmk7811158604
JeHCcTBUI) 110 XUMUYECKOMY
YPaBHEHUIO
TennoBoi 3¢pexT peakuum.

17 3 r (10% P H6 https://neofamily.ru/himiya/task-

AROM L eca. TIOMWITHE 0 bank?ysclid=mt7bohOmk7811158604
SHTAJIBIINH
[TpakTudeckas padora Ne 2:

18 Pemenne pacu€THbIX 3a1a4 110 https://neofamily.ru/himiya/task-
TeMe «XUMHUYECKOe bank?ysclid=mt7bohOmk7811158604
ypaBHEHUE»

Buns! pactBopos.

19 PactBopumocTs, pakTopsl, https://neofamily.ru/himiya/task-
BIUsOMME Ha He€. KpuBble bank?ysclid=mt7bohOmk7811158604
pacTBOPUMOCTHU
[TonsiTve 0 KOHLIEHTpALMH

20 pactBopa u e€ Buasl. IIpaBuio https://neofamily.ru/himiya/task-
[Inpcona. Kpucrammoruaparsl bank?ysclid=mt7bohOmk7811158604
, X 0COOCHHOCTH
Cemunap Ne 8: Pemienue

21 pacy€THBIX 3aJa4 HA https://neofamily.ru/himiya/task-
pacTBOPUMOCTb U bank?ysclid=mt7bohOmk7811158604
[IPUTOTOBJICHHE PACTBOPOB

22 Oco0eHHOCTH pelIeHus https://neofamily.ru/himiya/task-
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pacu€THBIX 3a/1a4 10
XUMUYECKUM YPaBHEHUSM C
ydacTueM U 00pa3oBaHHUEM
pacTBOpOB

bank?ysclid=mt7boh0mk7811158604

Cemunap Ne 9: Pemenne
KOMOWHHUPOBAHHBIX PACUETHBIX
3aj1a4 110 XUMHUYECKOMY

https://neofamily.ru/himiya/task-

23 YPABHEHHIO € yIACTHEM H bank?ysclid=mt7boh0mk7811158604
() 0O6pazoBaHUEM
pacTBOPOB UJIH cMece
BEIIIECTB
[TpakTrueckas pabota No 3: ) .
24 P N https://neofamily.ru/himiya/task-
CHICHHC PAaCHCTHRIX SaAa% 1O bank?ysclid=mt7boh0mk7811158604
Teme «PacTBoOpbI»
CKopocCTh MPOTEKAHUS
o5 XHMEI qecm}: caKiuti 1 https://neofamily.ru/himiya/task-
peakt . bank?ysclid=mt7bohOmk7811158604
(bakTopbl, BIUSAIONINX Ha HEE.
26 3aKoH JeicTBUS Macc. https://neofamily.ru/himiya/task-
[IpaBuno Bant-I'odda bank?ysclid=mt7bohOmk7811158604
Cemunap Ne 11: Pemenue
97 PAcUYE€THBIX 3a/1a4, CBSI3aHHBIX https://neofamily.ru/himiya/task-
CO CKOPOCTBIO MPOTEKAHMS bank?ysclid=mt7bohOmk7811158604
XUMUYECKHUX PeaKLnun
28 XHUMHUYECKOE PAaBHOBECHUE U https://neofamily.ru/himiya/task-
YCIIOBUS €T0 CMELLECHUS bank?ysclid=mt7boh0mk7811158604
Cemunap Ne 12: Pemienue
29 pacu€THBIX 3a/a4, CBA3aHHBIX C https://neofamily.ru/himiya/task-

XUMHUYCCKUM PAaBHOBCCHUEM U
YCJIOBUSAMH €TI0 CMCIICHUA

bank?ysclid=mt7boh0mk7811158604



https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604
https://neofamily.ru/himiya/task-bank?ysclid=mt7boh0mk7811158604

[IpakTuueckas padora Ne 4:
Pemenne pacuéTHbIX 3a1a4 1O
temaM «llepuoguueckuii 3aKoH

https://neofamily.ru/himiya/task-

30 1 ICPHOAMTICCKad cHeTeMa 1 bank?ysclid=mt7boh0mk7811158604
XHUMHYECKHX dj1eMeHToB. [[. 1.
MenneneeBa. CtpoeHue aToma.
XumMudeckass KHHETHUKa
[TpakTruueckas pabora Ne 5:

31 Pemrenne KoMOMHMPOBAHHBIX 1 https://neo_famiIv.ru/himiva/task-
PacUETHBIX 3a]1a4 Pa3IMIHBIX bank?ysclid=mt7boh0mk7811158604
THIIOB
ITpakTrueckas padora Ne 5:

39 Pemrenne KoMOMHMPOBAHHBIX 1 https://neo_famiIv.ru/himiva/task-
PacUETHBIX 3a]1a4 Pa3JIMIHBIX bank?ysclid=mt7boh0mk7811158604
THIIOB
3auet no teme «PactBopsl. [13

33 u [ICX5 JI.1. MenneneeBa 1 https://neqfamiIv.ru/himiva/task-
Crpoenue atoma. XuMH4ecKas bank?ysclid=mt7bohOmk7811158604
KHHETHKA »

34 Peseps 1 https://neqfamiIv.ru/himiva/task-

bank?ysclid=mt7bohOmk7811158604
OBUIEE KOJIMYECTBO YACOB 34

11O ITPOI'PAMME
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