MyHuuunajibHoe OI0IKeTHOE 001e00pa3oBaTe/bHOe YYPekKIeHHe ;
«Kuxuarunckas COI um.X.HamcapaeBa»
Kuxunarunckoro paiona Pecnybnuku BypsaTus

PACCMOTPEHO

PyxoBoaurens MO

2 -

COI'JTACOBAHO
IIpencenarens MC

/Zf ,@aﬂg}g//ﬂ_ |

o -
l_. -
- - i & { :
l,";". L oL II'I.li P
L L N 7 ' O e
v DR ".-J-]-_, &
3y .I“x"-i b HbHg a :_E':__-
-3 -8 - ]
e o o nea gy i 650
TOP LIKOJBL ~,"~.%
Ly -4 *, L . R '™ - !
A e e & A =t ,:-_., e
; Sl T o = ?" oy T e T
By g AR L L Ty =l

T + J -
/ L £ | =
- F iy =7 1 { = - - -
i m ".'\_-'\-.__ __1,\_;__: L Y ey -
] Tl i = =T =
1 -'l'-""'\-, i e, i1y v e b = A
S L T L A o, = - , L ey IR

1 ke
£

[{sipenxanona J1. 1.
IIporokon Nel

oT «28» aBrycrta 2024 r.

PABOYAS IMPOI'PAMMA

I'ombo0eBa 11.5.
[IpoTokom Nel

oT «28» aBrycra 2024 r.

s =
el o Sl E SR Al RIS~
= 5 0 = | -1;.-_.- S I'J'Ir-\'-l ol & :; e L 3

= O B T E py BT =3 I
bazabacamos Bl 4 /8 xfo;
: R e o 8 0 ST
EA Ty WA Al _riy -
@ TN . i s o

[Tpuras MNe67:... 7" 755
oT «3 1%, aBrycra 2024 1
NI L

e
1
-
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IMosicHuTe/IbHASA 3aNIUCKA

Pabouast mporpamma mo XMMHM Ha YPOBHE CpEJHEro o0OIiiero oOpa3oBaHUS
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI oOpasoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM cTagapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
denepanuuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusli BocnuTaHus B Poccuiickoit
deneparun Ha niepuos a0 2025 rona» (Pacmopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XWMHSI HAa YPOBHE YIIIYOJIEHHOTO U3YUYECHHS 3aHMMAET BaKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3zoBaHus oOydvatomuxcs 10—11 kmaccoB. M3ydenue
peaMeTa, pealn3dyemMoe B YCIOBHIX Jud(epeHInpoBaHHOTO, TPO(OUILHOTO
oOydeHusi, MpU3BaHO o0OecmeunTh O0O0IEe00pa30BATENBbHYI0 U OOIICKYJIbTYPHYIO
MOJITOTOBKY BBIMTYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JJIsi ajanTaluud uX K OBICTPO
MEHSIIOIIUMCS YCIIOBHUSAM KU3HU B COIIUYME, a TAKXKE NI MPOJOKCHUST O0ydeHUs
B OpraHu3alusx MpodecCruoHaTIbHOr0 00pa30BaHMs, B KOTOPHIX XUMUS SIBJISIETCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B nporpamme 1o xumuu HazHadeHHUE MpeaMeTa « XUMUS» MOTydaeT moApoOHYIO
MHTEPNPETALNIO B COOTBETCTBHM C OCHOBOIMOJIAraromumu mnonoxenussmu OI'OC
COO o0 B3auMOOOYCJIOBIICHHOCTH I€JIEH, COJEPKAHM, PE3YyIbTaTOB O00y4YEeHUs U
TpeOOBaHUM K YpPOBHIO TOATOTOBKH BBIMYCKHUKOB. CBHIIETEIBCTBOM TOMY
SIBJISIFOTCSI CJIEAYIOIIME BBITIOJHIEMbIE TPOTPAMMOM 10 XUMHUH (PYHKITUU:

e uHPOPMAIIMOHHO-METOIUYECKAs, pean3alusi KOTOpol obecreunBaer
MOJIyYCHHUE TMPEJCTABICHUS O IENSIX, COJEpKaHUM, OOIIeH cTpaTernu oO0ydeHUs,
BOCIIUTAHUS M PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHM NpPEIMETa, M3y4yaeMoro B
paMKax KOHKPETHOTO mpoduis;

e OpPraHM3alMOHHO-TJIAHUPYIOLIAs, KOTOpas MpelyCMaTpUBAET OMpPEACICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS M TOCJIEIOBATEILHOCTH M3YYECHHS Y4eOHOTO
Marepuala, KOJUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPHUCTHK; MOJIXOJ0B K
(bOpMHUPOBAHUIO CONEPIKATETLHON OCHOBBI KOHTPOJISI U OIIEHKH 00pa30BaTeNIbHbBIX
JOCTHXKEHUM O0y4arolMXcs B paMKax UTOTOBOM aTTecTaluud B (OpMe €IMHOTO
roCyAapCTBEHHOTO 3K3aMEHa 110 XUMHUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUEHUS XUMUU:

® YCTaHaBJIMBACT MHBAPUAHTHOE MPEAMETHOE COJIEpKaHue, 003aTEIHHOE IS
U3Y4YCHUSI B paMKax OTIACIbHBIX MpoduieH, mpeaycMaTpuBaeT pacrpeaeiieHue 1
CTPYKTYPHUPOBAaHME  €ro IO  KJaccaMm, OCHOBHBIM  COJEpKaTeIbHbIM
JUHUSM/pa3ziesiaM Kypca;

e aéT MPUMEPHOE pacrpeesieHne Y4eOHOro BpeMEeHH, PEKOMEHAYEMOTO IS
W3YUYEHHUS OTNICJIbHBIX TEM;



e [MpeasiaraeT OPHUMEPHYIO  IOCIENOBATENbHOCTh HW3YYEHHUS  y4eOHOTro
Marepuaia C Yy4€TOM JIOTUKM TOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e 1aéT METOJUYECKYIO MHTEPIPETALMIO IIeIeH U 3a7]a4 U3YUYCHHs TIpeIMETa Ha
yrayOaéHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPHUTETOB B CUCTEME CPEIHETO
obmero  0o0pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX
pE3yJIbTATOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl CPEIHETO OOIIEr0
oOpa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKkKe C y4ETOM
OCHOBHBIX BHJOB yueOHO-TIO3HABaTEIbHBIX JEHUCTBUN OOydaromerocs IO
OCBOCHHIO COJIEpP KaHMsI IPEeIMETA.

[Io BceM Ha3BaHHBIM MO3UIUAM B MIpPOrpaMMe IO XUMHUHM MPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYYeHHEM XUMHU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus. 3a TMpefeiaMu YCTAaHOBIIGHHOM MporpaMMoll 10  XUMHH
00s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIIONIEH COJEp)KaHUs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpAa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJDKHA OMNPENEAThCA B COOTBETCTBUU C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUEeNnTyanbHbiMU TmonoxkeHusmu PIrocC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOr0 M yYIIyOJEHHOTO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYYE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HalpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  OTaloOM  MOJYy4YEHUS  XUMHYECKOTO
oOpa3oBaHUs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MPOo(EecCHOHATHLHOTO
oOpa3zoBanus. B 3Toll cBs3M H3yueHUe mpeaMeTa «XHUMHs» OPHEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha  paclldpeHue U yriayOJieHHWe TEOpEeTHUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
OoOy4YeHHsI, B TOM YUCJIE C IEPCIIEKTUBOM MOCIEIYIOMIETO MOJIYICHHUS XUMHUYECKOTO
oOpa3zoBaHus B opraHuzaiusix npodeccuoHaibHoro oopazoanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO K mnjnaHUpPyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHOM MPOTPpaMMBbI CpeAHEro oO0Iero oOpa3oBaHHS
U3yYEHHE TMpeaMera «XUMHs» OpPHEHTUPOBAHO TAaKXKE Ha pEUIeHUuE 3a/ad
BOCITUTAHUS W COIMAILHOTO Pa3BUTHS OOydaromuxcs, Ha (GOpPMHUPOBAHUE y HHUX
OOILIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHHI pallMOHANU3ALMA y4eOHOTO Tpyla U
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIOIMIMX MEKIUCIUTIIIMHAPHBIN,
HAANPEIMETHBIN XapaKkTep.

CocraBnsomuMu  peaMeTa «XuMHUsS» Ha ypOBHE YIIyOJEHHOTO HW3y4YCHUS
ABJIAIOTCS  YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumusi». [Ipu onpeneneHuu NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKaHUA 3TUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel TosokeHuss GPI'OC COO o paznuuusx 0a30BOro M yIrIIyOJIEHHOTO
YPOBHEUN U3YUYEHUS MIPEIMETA.



OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas #u
HEOpraHWYecKass XHUMHs» COCTABJISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs MpeaMera. JDTa CUCTEMa
3HAHMI MOJy4aeT ONpeNeIEHHOE TEOPETUYECKOE JIONOJIHEHHE, MO3BOJISIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIIMNA 00BEM  (HAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAQUMTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COEIMHEHUN HAa OCHOBE PACIIMPEHUS W YIIIyOJICHHS
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUsS PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHaMHuKu. M3ydeHuwe mnepuoguyeckoro 3akoHa u llepuoguyeckoit
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSCHAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI NpU €€ 00pa3oBaHUU U
paspylIeHUH, a TaKKe C TOUKHM 3pEHHUs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUIIOB ~ peakuud  JOmoJHseTcss  (OpMHpOBAaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IIpoLeccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHm4yeckodl XMMHUU NPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTrca 0co00e BHUMaHUE BOIIPOcaM 00 3JEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHNU3MaX PEaKIHil.

Oco0oe 3HaYeHHe UMEET TO, UTO Ha COZAEpkKaHUE KypCOB XUMHUHU YIIIyOJIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB OMPEAeTIEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHH K oOIed cucteMe NpeAMETHBIX 3HaHUM)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa JJisl KJIacCOB XUMUKO-(PU3nIecKoro npoduiis 60mb110e 3HaueHue OyayT
UMETh JJIEMEHThl Yy4yeOHOro marepuasa mo oomed xumuu. Ilpu wuzyuenumn
IpeaMeTa B JIaHHOM CIIy4ae akLUEHT OyJeT cAellaH Ha OOIIHOCTh METOJIOB
MO3HAHUSA, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUM U B (U3UKE: ATOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbI COXpaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJMHAMMKHU, 3JIEKTPOJIM3A, IMPEACTABICHUS O
CTPOEHUU BEILLECTB U APYTOE.

B T0 %€ Bpems B coAep:KaHUU MpeaMeTa ISl KJIaCCOB XUMUKO-OMOJIOTMYECKOro
npoduns OonplIUMK yaeabHbIA Bec OyJIeT UMeTh opraHuyeckas xumus. B stom
cllydae MpeloCTaBIsIeTCs BO3MOKHOCTD il 0oJiee 00CTOSITENFHOTO PAaCCMOTPEHHUS
XUMHYECKOM OpraHu3aly KJIETKH Kak OHOJOTMYECKOW CHUCTEMBbI, B COCTaB
KOTOPOM BXOIAT, K NPUMEPY, TAKHE€ CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUIUIbI,
OeJIKM, yraeBoAbl, HYKJIEHMHOBbIE KUCIOTHI U apyrue. [Ipyu 3ToM 3HaHMS O cocTaBe
U CBOMCTBaxX MpeICTaBUTENIC OCHOBHBIX KJIACCOB OPraHUYECKUX BEIECTB CIYy>KaT
OCHOBOM JII1 HW3YYEHHS CYIIHOCTH TIPOLECCOB (POTOCHHTE3a, JIbIXaHUS,
NULIEBAPEHUS.

B nnane ¢QopmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha yriayOJ€HHOM YpOBHE OCHOBAaHO Ha



MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTv», «MartemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Tpu n3yyenun yueGHOTO MpenMera « XUMUs» Ha YIriayOJIEHHOM YpPOBHE TakKXKe,
KaK Ha YpPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHus (Ha 6a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBJsieTCs (OPMHUPOBAHHWE OCHOB HayKH
XUMHUH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUYECKOUN JAESITEIIbHOCTH
YeJ0BeKa U OJHOI0 M3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue aton 3apaun
Ha YIYyOJIEHHOM YpOBHE M3YYEHUS NpPEIMETa MPEANojaraeT peajln3alnuio TaKHX
LejeH, Kak:

e (¢opMHpoBaHHE TMPEACTABICHUI: O MaTepuaibHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJIEHUM MTPUPOJIBI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ BeIylled poju B 00ECleUEeHUU YCTOMYMBOTO Pa3BUTHUS
YEeJI0BEYECTBA: B PEUICHUU MPOOJIEM SKOJIOTHYECKOMN, SHEPTreTUUECKON U MHUILEBOM
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JaHUM HOBBIX MaTEPHUAIOB, HOBBIX
UCTOYHUKOB SHEPruHu, B OOECHEUEHUHU PaIlMOHAJIBHOI'O MPUPOJOINOIb30BaHUs, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOILIEH KyJbTypbl YENOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN
cpene;

® OCBOCHHE CHUCTEMBbl 3HAHWW, JIEKANMX B OCHOBE XUMHYECKOU
COCTABIJISIIOLIEN  €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpA: (QyHIaMEHTaJbHBIX
NOHATUH, 3aKOHOB U TEOPUH XHMHH, COBPEMEHHBIX IIPEICTABICHUA O CTPOCHUU
BEIIECTBA HA  pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TE€PMOJMHAMUYECKUX M KHHETHUYECKHX 3aKOHOMEPHOCTSX
NPOTEKaHUS! XMMHUUYECKHX PEAKUUH, O XUMHYECKOM DPaBHOBECHUH, PACTBOpax M
JTUCIEPCHBIX cUcTeMax, OO0 OOMmMX HAy4YHBIX MPUHLHUIAX XUMHUYECKOTO
IIPOU3BOJICTBA;

e (opmupoBaHue y oOyJaromuxcs OCO3HaHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJI1 OOBSICHEHUS KITFOYEBBIX
uaeil u npoOjeM COBPEMEHHOM XUMHUH, i OOBSCHEHUS W MPOTHO3MPOBAHUSA
SBJICHUM, WMEIOIIUX €CTECTBEHHO-HAYYHYI0 MPUPOAY; T'PAMOTHOTO pEeLIEHUs
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OIEHKH C TTO3HIIHN
HKOJIOTUYECKON 0€30MacHOCTH TOCHEACTBUNH OBITOBOM U MPOU3BOICTBEHHOMN
NEATEIbHOCTH  YEJOBEKa, CBA3aHHOM €  XUMUYECKMM  IPOU3BOACTBOM,
HCITIOJIb30BAaHUEM U TIEpEepadOTKOM BEIIECTB;

e yrIyOJieHHe MPECTaBICHUN O HAyYHbIX METOJaX MO3HAHMS, HEOOXOIUMBIX
JUIsl IPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS
XUMHUYECKUX SIBIICHUH, MMEIOIIMX MECTO B MPUPOAE, B MPAKTUYECKOU
NEATEIbHOCTH U ITOBCEHEBHOM KU3HU.

B nmane peanuzanuu nepBOOYEPENHBIX BOCHUTATENBHBIX W PA3BUBAOIINAX
(GyHKUMNA 1EJIOCTHOM CHCTEMBbI CpeJHEro o0mero oOpa3oBaHMsS NPU H3YYEHHUH
npeaMera «XuMHUs» Ha  yrayOn€HHOM  YpOBHE OCOOYyI0  aKTyaJdbHOCTh
MPUOOPETAIOT TAKUE TN U 3a7a4H, KaK:



e BoCHHUTaHUE YOXKAEHHOCTH B MO3HABAEMOCTH SIBIICHUN TTPUPOIBI, YBAKCHUS
K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX W MPUKIAJHBIX MCCIEIOBAHUMN
B XUMHUH, (POPMUPOBAHHUE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O M CaMOBOCIHUTAHWIO Ha OCHOBE YCBOCHHS OOIICUETIOBEYCCKUX
LICHHOCTEH;

® pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUECKHUX
criocoOHoCTeH oOyuaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIIBHOTO OTHOIICHUS K
caM000pa30BaHUI0 W HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHOM
npoecCHOHATEHON 1 OOIIECTBEHHON ACATEIBPHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

e (GopMHpOBaHHE YMEHHH W HaBBIKOB Pa3yMHOI'0 MPHUPOAOIOIb30BAHMUS,
pPa3BUTHE SKOJOTUYECKOW KYJIbTYphl, NPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKON JEATETHHOCTH.

OO111ee YnCI0 YacoB, MPEyCMOTPEHHBIX [Tl U3YYCHUS XUMHUH Ha YTIIyOJICHHOM
YpOBHE cpeaHero oomiero oopazoBanus, cocrapiseT 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).



Coaep:xanue 00y4yeHus

10 KITACC
OPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI OPraHHUYeCKOM XUMMH.

[IpeameT W 3HaYeHUE OPraHUYECKOW XMMHH, MPEICTABICHUE O MHOTO00pa3uu
OpPraHUYECKUX COCTUHEHUH.

DNEeKTpOHHOE CTPOEHUE aroMma Yriepoja: OCHOBHOE U  BO30YXAEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U TOHOPHO-
aKUeNnTopHbI). TUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopus cTpoeHust oprannyeckux coequHeHnii A.M. bytinepoBa U COBpeMEHHBIE
MIPEICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHUSI OPTaHUYECKUX
coeIMHEHUI. MoJIeKyJIsipHbIE U CTPYKTYpHBbIE PopMyIibl. CTPYKTYpHBIE (DOPMYJIBI
pa3NUYHBIX BUIOB: pa3BEPHYTas, COKpami€éHHas, ckeieTHas. M3omepus. Bumasb
U30MEPUU: CTPYKTypHasi, MPOCTPAHCTBEHHas. OJEKTpOHHbIE 3S(p(deKTsl B
MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHYKTUBHBIM U ME30MEPHBI 3(pPeKThI).

[IpencraBnenrie o kinaccuukanuu opraHuyeckux BemiectB. [lonstue o
byHKUuHOHaIBHOM rpymme. ['omosorus. I'omonornueckue psiapl. CucremMarnueckas
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH U KiIaccU(UKAIMS OpraHUYecKUX peakuud. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCNEPUMEHTANIbHBIE METOJIbl HW3Y4YEHHUsI BEUIECTB M UX IMpEeBpalICHUM:
O3HaKOMJIeHHE C oOpa3laMu OpraHMYeCKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHl 110 MPEBPALIECHUIO OPTraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(utaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKY
OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Anxanbl. 'omonorudeckuil psig ankaHoB, oOmas ¢opMyliia, HOMEHKIaTypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpuau3alnsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.

XHWMHYECKME CBOWCTBA AJKAaHOB: pPEAKUUU 3aMELICHUs, HW30MEPHU3aLNH,
JNErHIPUPOBaHMS, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, TopeHus. [IpencraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOTIO 3AMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKAHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOCHHMSI M XMMHYECKHX CBOMCTB MalbIX (LMKIONPOMNAaH, LMKIOOyTaH) H



OOBIYHBIX (IIMKJIOMEHTaH, HUKJIOTeKCaH) LUKIOAIKaHOB. CrocOObl MOTy4YeHHS U
NPUMEHEHUE LIUKIIOAIKAHOB.

Anxensl. ['oMmosornueckuii psj ankeHoB, oOmas ¢opMysia, HOMEHKIIATypa.
DJIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuan3anysi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHUS, 3aMEIIEHUs B O.-MIOJIOKEHUE
P JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHBIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOITYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHOB (CONPSKEHHBIE, W30JIUPOBAHHEBIE,
Kymyaupoganuvie). OcOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepusamus
COMPSKEHHBIX JUEHOB. CrIoCOOBI MMOJIy4YEHUs U IPUMEHEHHUE aJIKaIMECHOB.

Ankunbl. ['oMoJlorMuecKuid psii adIKUHOB, oOmiasi (GopMyia, HOMEHKIaTypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. Ou3nyeckue CBOMCTBA AJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMH  NPHUCOCAUHEHUWsS,  JUMEpHU3alUud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yrieBoaopoasl (apeHsl). I'omonornueckuil psija apeHoB, oo1as
dopMynia, HOMEHKJIATypa W H30MEpHs. OJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIIEBOAOPOJAHOM pajuKale, PEakUud MNPUCOCAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PATUKAJIOB, KapOOKCHUIHHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctupona. CrocoObl NOIyYeHUS U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTaHble Ta3el. HedTh U €€ mpoucxoxiacHue.
KameHHbIN yroias U nmpoAyKThl ero nepepadborku. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEKUHTI (TEPMUYECKUM, KATAIUTUYECKUI), PUDOPMHUHT, MUPOIIU3.
[TponykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHWE TaJOrE€HIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEIlEHUs] TallofTéHa Ha TUAPOKCOTPYNNy, HUTPOrpynny, LHUAHOTPYyMIy,
amuHorpynmy. J[leficTBue Ha TaJIOT€HNPOU3BOJHBIE BOAHOTO U CIHUPTOBOTO
pactBopa mENOYM. B3auMOAEHCTBUE AUTAJION€HATKAHOB C MAarHUEM W I[UHKOM.
[TonsiTne 0 METANIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue
raJlOT€HIIPOM3BOJHBIX  YTJIEBOJOPOAOB B OBITY, TEXHUKE M TIPU CHHTE3€
OpraHUYECKUX BEIIECTB.



OKCIIEpUMEHTAJIbHBIE METOJIbl M3YyYEHHUS BEIIECTB M HUX MNpPEeBpallCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIII€BOJOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW HIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aUMOJICHCTBUE allETWIICHA C
aMMHMaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKEHHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3y4YEHUE €ro CBOMCTB, O3HaKomiieHHE ¢ KoyekuusMu «HepTs» u «Yromby, c
oOpa3llaMM IUIaCTMacC, KayuyyKOB M PE3UHBbI, MOJEIMPOBAHUE MOJEKYII
YTJIEBOJIOPOJIOB U FAJIOTEHIIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble ogHOATOMHBIE crnUpThl. CTpoeHWe MOJEKysl (Ha MpuMeEpe
MeTaHoJa W 9TaHona). ['oMomoruyeckuit psg, oOmas Gopmyna, u3oMepus,
HOMEHKJIaTypa u  kinaccupukanus. Dusmyeckue CcBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JEruApaTalud, OKHUCIEHUS,
B3aUMOJICUCTBHE €  OpPraHMYECKUMHM W  HEOPraHWYECKUMH  KHCIIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U1 METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTteie 3¢upbl, HOMEHKIaTypa U u3omepusi. OCOOCHHOCTH (UBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHble CHOUPTHl — OJTWICHIJIMKOJIb W TiHIepuH. Dusznueckue u
XUMUYECKUE CBOMCTBA: PEAKIIMH 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMU, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupthbl. [IpencraBieHne o MexaHM3Me peakUuid HYKICO(PUIBHOTO 3aMEUICHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. (CrnocoObl TMOJMYyYEeHHsT U TNPUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIHMSHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO sAnpa. duszndeckue cpoilcTBa (peHosa. OCOOCHHOCTU XUMHUYECKUX
cBOMCTB (eHnona. KayecTBeHHble peakuun Ha (eHosl. TOKCHMYHOCTH (eHoa.
CrniocoOb1 osryuenust u npuMenenue penomna. Genondopmanpaeruanas cMoma.

KapOoHuiibHbIE COETMHEHUS — aNbJCTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TpyIIbl. ['OMOJIOrHYecKue psifbl albJErHIOB U KETOHOB, OO0IIas
dbopmyna, uzoMmepuss U HomeHkiarypa. dusnueckue CBONCTBA albJACTHAOB U
KETOHOB.  XUMHYECKHME  CBOICTBAa  albJIETUAOB U  KETOHOB:  pPEAKIUU
npucoeauHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHbIE PEAKIUU Ha albICTU/bI.
CriocoObI IOJTydeHMs ¥ IPUMEHEHHE aTbJICTH]IOB U KETOHOB.

OAHOOCHOBHBIE MpeaeiabHble KapOOHOBBbIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHbIX KapOOHOBBIX KHUCJIOT. BoOIOpOJHBIE CBS3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuUKallMM, PEaKIMH C Yy4acTHEM YTIEBOJOPOJHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KHUCHOTHL. [loHATHE O TPOU3BOIHBIX



KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEeHHOCTH CBOWCTB HEMPENEIbHBIX W aAPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. I[IpencraButenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJIE8As,
JuHOoNeH08as KUcinoTel. CrocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnpie >¢upsl. ['omomornueckwit psg, obmas dopmyna, H3OMEpUS H
HOMEHKJIaTypa. PHU3WUYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCIOW H
IIEJIOYHOM Cpeie.

Kupwi. Ctpoenue, pundeckne U XUMMUYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B
KHCJION U 1Ie0YHou cpesie. OCOOEHHOCTH CBOWMCTB KUPOB, COAEPKAIIMX OCTATKU
HEMpPEIETbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

OO6mast xapakTepucTika yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, TU- U
noyiicaxapunabl). MoHocaxapuabl: TJIO0Ko3a, (pykTo3a, raigakrosa, pubo3sa,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxOoXJAeHUE B mpupoje. PoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
IpynI, CIOUPTOBOE W MOJOYHOKUCTIOE OpoxkeHue. [IpumeHeHue TIIIIOKO3bI, €€
3HAYECHUE B KU3HEAECATEIbHOCTH Opranu3Ma. /[ucaxapuasl: caxaposa, MajlbTO3a U
nakTo3a. BoccTaHaBnMBaoIE U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
IIMKOTEH M 1eoio3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, IJIMKOIeHa H
HeuT0a03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAYECTBEHHAsh PEakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bL: TMAPOJIU3, ModyyeHue 3(upoB uemnonossl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHbIE METOJIbl M3Y4YEHHUs BEIIECTB M HX MPEBpalCHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B aJbJIETU] HAa PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAaYECTBEHHBIC PEAKIMU Ha albJAeTu/ibl (C THUIPOKCUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuna ¢
ruapokcugom Mmemu(ll), xumudeckue cBOWCTBAa pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonericTBue
KpaxMaljia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHbBIE DUPBD».

A30TCoaepkale OPraHnYecKne CoeJUHEeHUs.

AMHHBI — OpraHWYECKHME NPOW3BOJIHBIE amMmuaka. Kiaccudukarus amMuHOB:
anupaTUuyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crtpoenue moliekyi, oOmas gopmysa, U30MEpHUsi, HOMEHKIATypa U (hU3nYecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(paTUYECKUX aMUHOB: OCHOBHbBIE CBOICTBA,
AJTKWIMPOBAHKUE, B3aMMOJECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOW.
Conu anKuiaMMOHUS.



AHWIMH — OpelCTaBUTENb aMUHOB apomMaTuyeckoro psiga. CTpoeHue aHWIMHA.
B3auMHoe BiIMsHHME Tpynm aroMOB B Mosekysie aHwimHA. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWMHA. KauecTBeHHblEe peakiuy Ha aHWIMH. CrocoObl
MOJIyYeHUs] U NpUMEHeHHe anudarnueckux aMuHOB. [lonmyueHue aHUIWHA U3
HUTPOOEH301a.

AmunHokuciiotel. HoMmenknarypa u uzomepusi. OTAeNbHBIE MPEACTABUTENN O~
AMUHOKHUCJIOT: TJMWIMH, ajdaHuH. @Ou3nueckue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBAa AaMHHOKHCIOT KaKk aM(OTEpPHBIX OpPraHUYECKHX
COCJIMHEHUM, peaKius MOJUKOHJICHCAIUU, OO0pa3oBaHUE MENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIETITH]IOB.

benkun kak mpuponHble nojuMepbl. [lepBuuHasi, BTOpUYHAsT W TPETUYHAS
CTpyKTypa O€enkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJIU3, JACHATypauus,
KaueCTBEHHbIC PEaKIMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB W HUX MPEBPalICHUN:
pacTBopeHue O€NKOB B BOJE, JACHATypalusi OEJIKOB MPU HArpeBaHUH, I[BETHbHIC
peakiuu Ha O€JKW, peIICHUE HKCIEPUMEHTAIBHBIX 3aJlad [0 TeMaMm
«A3oTconepkalye — OopraHMyeckue — coeauHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUN.

BricokoMOJIeKYJISIPHBbIE COeINHEHMNSI.

OCHOBHBIC TIOHSITUSI XUMHUHM BBICOKOMOJICKYJIIPHBIX COCIUHEHHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

[Tonumepuble  Matepuanbl. [lmactmaccel  (MOJUATUIICH, TMOJUIIPOMUIICH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETaKpuiIaT, MOJUKApOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMephl: HATypalbHBIN Kay4yK, CAHTETHYECKHE KayuyyKku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30TPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypajbHble (XJIOMOK, MIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOoH U JaBCaH).

[Tonmumeps! crienuanbHOTO HazHadeHUs (Te(IOH, KeBiap, SIECKTPOIPOBOISIINE
MOJINMEPHI, OMopasnaraeMble MOTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEIIECTB M UX MNPEBpaIICHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
KaydyyKOB, pEIIEeHHE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacmo3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJeKkyasipHOH (OpMysbl OpraHUYeCKOro COEIUHEHUS TI0
MAacCCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHON  (pOpMYJIBI  OPTaHMYECKOTO0 COequHEeHHUs 1Mo Macce (00bEMy)
MPOIYKTOB CTrOpaHusi, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOTYKTOB
peakiMi W/WIM HCXOMHBIX BEIECTB, YCTAHOBJIEHWE CTPYKTYPHOU (HOPMYJIbI
OpraHUYeCKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKMX CBOMCTB HWJIM CIIOCOOOB



MOJTyYeHUs, OMpPEIEICHUE JOJM BBIXOJAa MPOAYKTAa PEAKIHUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBS3€H IpU U3yYeHUH OpraHndeckoil xumuu B 10
KJIACCE OCYUIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUN, TaK W TOHSITHH, MPHUHATHIX B OTIEIBHBIX IpPEIMETaX eCTEeCTBEHHO-
HAy4YHOI'O LUKJIA.

OO01Me ecTecCTBEHHO-HAy4YHbIE MOHATUS: SBJICHHE, HAy4YHbIH (hakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIOJCHHE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duznka: Marepus, aroM, DBJEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, DHEPTHs,
macca.

buonorusi:  knetka, opraHu3M, SKOcHUCTeMa, Ouocdepa, MeTadbOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPbl, HYKJIEUHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIE HCKOMAEMBbIE, TOIINBO.

TexHonorus: MUIIeBbie TPOAYKTHI, OCHOBBI PAallMOHATLHOTO MUTAHUS, MOIOIIIE
CpEeICTBa, MaTePHAIIbI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KUIIACC
OBIIAS N HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

AtoMm. CocraB aTOMHBIX snep. XUMHUYECKUH d3ieMeHT. M3orombl. CTpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHH. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX dJIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpPAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

Ilepuonnueckuit 3axkoH W llepuommueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOAMUECKOro 3akoHa U lleprmoanueckoil CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJOXKHBIX BEIIECTB IO TrpynnaMm © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /.M. Menneneesa.

XuUMHYECKass CBs3b. BHUAbl XUMHYECKOM CBS3U: KOBAJIICHTHAs, WOHHAs,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTrUs U JjuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAeMOCTh KOBAJECHTHOM CBsi3u. KpaTHble CBs3u. BojopoaHass CBs3b.
MexmoneKyasspHbIe B3aUMOICUCTBUS.



BajleHTHOCT, W BaJICHTHbIE BO3MOKHOCTH aTOMOB. CBsi3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COE€IUHEHUSAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JHUIaHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUHN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecTtBa  MOJEKyJISpHOIO W HEMOJIEKYJSIDHOTO  CTpPOCHHs.  Tumsl
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarne o mgucrnepcHbix cucteMax. MctuHHble pacTBOpbl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CrmocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacTBOPOB:
MaccoBasi JOJIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. Hacelennsie n
HEHACBILLEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BeEIIeCTB. TpUBUATIbHBIC
HAa3BaHUs OTJAEJIBHBIX MPEACTABUTEICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanusa XUMHYECKUX pEaklUuid B HEOPraHMYECKOWM M OpraHUYecKou
XAMHUHU. 3aKOH COXPAHECHMUSI MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
OHEPTUU MPU XUMHUYECKUX peakiusx. TernoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMuyecKue ypaBHEHUS.

CKOpOCTh XMMHUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
['oMOreHHbIE U reTEPOreHHbIE peakuu. Karanns u katanu3aTropsl.

OOpaTuMble U HeOOpaTUMBbIE peakiuu. XuUMHUUYeckoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecUs. (DakTOphl, BIHSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALUU BELIECTB, YYACTBYIOLIUX B
peakuud. [Tpunuun Jle [laTense.

DnekTpoauTuueckas auccoruanus. CuibHbIe U ci1adble 2JIeKTPOJIUThl. CTENeHb
nucconnanvu. Cpena BOAHBIX PAacTBOPOB: KHUCIIOTHAsl, HEWTpaibHasA, IIEIOYHAS.
Bonoponnsiii mokazatens (PH) pactBopa. I'mumponus coneit. Peakiuu MOHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuuu. Crenenn OKHCIICHHS.
OkucnuTens M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M UX MPEBPaIlCHUN:
pa3oKEHHE TNEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBE/ICHNE PEAKIMi HOHHOTO OOMEHa, ONpeieNIeHue
Cpeapl PacTBOPOB C IMOMOIIBID WHIAWKATOPOB, HU3YUYEHUE BIMSHUSA PA3JIHMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW PEAKIMU ¢ TOJOKEHHE XUMHYECKOTO
paBHOBECHS.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiuioB B Ilepuoanueckom cUCTEME XMMHUUYECKUX DIJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS uX aTomMoB. DuU3MYECKHe CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yriepoaa).



Bonopon. ITlomyuenue, Qusnyeckne m XWMHUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TONNMBHBIE AIIEMEHTHI.

["amorensl. HaxoxneHue B mpupojnie, CHOCOObl TOJNy4eHHs, (U3UUYECKUE HU
XUMUYECKUE CBOKCTBA. ['amoreHoBomopoabl. BaxHelime KUCIOpOACOAepIKallne
COEMHEHHsI TayoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CITOCOOBI MOTYYCHUS
rajoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUN.

Kucnopon, o3on. JlaGopaTopHble M NPOMBIIUIEHHBIE CIOCOOBI TOJYyYEHHUS
kucinopoaa. @U3NUECKUEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxpaenwe B TpuUpOJE, CHOCOOBI TONYYCHHUS, (PU3NUECKHE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun
cepbl(VI). Cepuucras u cepHass KHUCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
cepHoil kucnoTel. [I[puMeHeHne cepbl U €€ COeTMHEHU.

A3oT. Haxoxnenwe B TpupoJie, CIOCOOBI TMOMydYeHUs, (GUUYECKHE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTPUIbl. OKCHIIBI a30Ta. A30TUCTAsl U a30THAA
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COCTMHEHUM. A30THBIE yI0OpEHUS.

®ochop. Haxoxnenue B mpupoae, CIMOCOObI TMOTy4YEHUs, (PU3MUECKHE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue dochopa u ero coenuneHuit. dDochopHbie
ya00peHus.

VYrnepoa, HaxoxJIeHUEe B Mpupojie. AUIOTporiHbie Moaudukanuu. Ouznyeckue
U XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00Opa30BaHHBIX yryiepojaoM. Okcunu
yraepona(ll), oxcun  yraepoma(lV), yrompHas kKuciaora uU €€  COJIM.
AKTUBUPOBaHHBIN  yroab, ancopomus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemuuii. HaxoxxneHue B mHpupoje, CHocoObl MONy4YeHHs, (PU3HUECKHE H
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUIMKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne meramwioB B llepmoguueckod cucremMe XHMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOrue
¢dbuznyeckre cBoicTBa MeTauioB. IIpuMeHeHHE MeTaloB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DAEKTPOXUMHUUYCCKUN Psii HANPsDKeHU MeTauioB. O01ue crnocoObl MoTyYeHus
METAJJIOB:  TUAPOMETAJUTYPrusi, MNUPOMETALUIYPTUsi,  AIEKTPOMETAIUIYPIusl.
[Tonsitue o koppo3uu MetawioB. CriocoObl 3aUTHI OT KOPPO3UHU.

O6mast xapaktepuctuka MetauioB |A-rpynnsl Ilepuoandeckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3NYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mast xapakrtepuctuka wmeTawioB |IA-rpynmer [lepuoanueckoil CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB. MarHuii W Kajblluid: Tody4dyeHue, (U3nYecKue Hu



XMMHUYECKUE CBOMCTBAa, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

ATIOMUHMI: MOdy4YeHue, PU3NYecKue M XMMUYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BeIlleCTBA M €ro coeauHeHud. AM@oTrepHble CBONCTBAa OKcHlA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmast  xapakTepucTuka MeTaiioB mobounbix  moarpynn  (B-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3NuecKUue U XUMHUYECKHE CBOWCTBA XpOMa M €ro coeauHeHuil. OKCuIbpl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMAThI, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKne W XHMUYECKHE CBOMCTBA MApraHia M €ro COCIVHEHHM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanaus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3nuecKkue M XUMUYECKHE CBOWCTBA XKEJle€3a M €ro coeauHeHuil. OKCuubl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npuMeHeHue xKene3a
U €ro CIIABOB.

dusnyeckre U XMMHUUYECKHE CBOWCTBA Meau U €€ coenuHeHui. [lomydenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: mnomydeHue, (Qu3MYecKue M XUMUYECKHE CBOMCTBA. AMQoOTepHBIe
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3Yy4YEHHUSI BEIIECTB M HUX MPEBPAILLCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTajibl W CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U JKeJie3a C pacTBOPAMHM KHUCJIOT U
1Ie04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 3a/lad M0 TeMaM
«l"amorens», «Cepa U e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponbp xuMuu B obecrieueHnn yCTOWYUBOTO pa3BUTHS yenoBedecTBa. [loHsTHe 0
Hay4YHBIX METOJIaX MO3HAHUS U METOJIOJOTUM HAy4yHOro uccienaoBanus. HayuHbie
MPUHIIUIBI OPTaHU3aAUH XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlisieHHbIE CITOCOOBI
MOJYYEHHs] BaKHEWMIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMUYECKOE 3arpsi3HCHUE OKPY KaroIIeH cpeibl U ero mociaeAcTBUs. Poib xumun
B 00€CIIEUYEHUH PHEPTreTUYECKON 0€30MacHOCTH.

XumMus W 3I0pOBbE UeloBeKa. JlekapcTtBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

XuUMHST TIMIIA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIE M00aBKku. Ponb xumum B
oOecIieyeHn ! ITUIIEBOI OE€30MIaCHOCTH.



Kocmernueckue u mapgromepHsie cpenctBa. beitoBas xumus. IlpaBuna
0€30MMacHOr0 HCIOIb30BaHUs TpPEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XuMHsI B CTPOUTENHCTBE: BaKHEHIIME CTPOUTENIbHbIE Marepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpaJIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKI[MOHHBIE MAaTepuajbl, KPAaCKH, CTEKIO, KepaMUuKa.
Matepuainsl asis 31eKTpoHUKU. HanoTexHomoruu.

Pacuérurle 3amaqn.

Pacuétel: Maccel BemiecTBa Wi 00BEMA Ta30B MO HM3BECTHOMY KOJIMUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEaKIMU BELIECTB,
Macchl (00BEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUMU, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peakumMu, €ciad OAHO M3 BELIECTB JAaHO B BHUJIE pacTBOpa C OIPEIEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBS3€H MU U3y4EeHUU OOIIEH U HEOPraHUYECKO
xumMun B 11 Kiacce OCYIIECTBISIETCS 4Ye€pe3 HCIMOJIb30BaHUE Kak OOIIMX
€CTECTBCHHO-HAYYHBIX TOHATHH, TaK W TOHITHHA, TPHUHATHIX B OTAEIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MOHSTHS: SIBJICHUE, HAy4yHbIM (hakT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiIacCuPUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Matepus, MUKPOMHUDP, MaKpOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, HW30TOIbl, pPAAUOAKTUBHOCTb, MOJIEKYyJa, JSHEPreTUYECKUN YpPOBEHBD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHME BEIECTBA, WACAJbHBIA ras,
(bu3nYecKue BeIMYHUHbI, €IMHULIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buonorus: kierka, opraHusM, sKocucTeMa, ouocdepa, MeTaboIU3M, MAKPO- U
MUKPO3JIEMEHTbI, OCJIKU, UPbI, YIJIEBOAbl, HYKICHMHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KDYTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOMAeMble, TOIUIMBO,
pecypcehl.

TexHonorusa: XuMHUYEcKash MPOMBIIUIEHHOCTb, METAJUTYpIrusi, CTPOUTEIbHbIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs IPOMBIIUICHHOCTD,
dapmaneBTHUECKAs IIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
npenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHaJIOB, 3JEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



Ilnanupyemble pe3yJbTaThl 0CBOEHHS MPOrPAMMBbI 110 XUMHH HA
yriiy0JIeHHOM YPOBHE CpeJHero o0mero o0pa3oBaHus

JInuHOCTHBIE pe3yabTaThl

B COOTBETCTBUM € CHCTEMHO-JEATECIBHOCTHBIM TOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTIPEICTICHUI0; HAJIMYME MOTHUBAIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTH OOYyYaloIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE  pe3ysbTaThl OCBOCHMS  MpeaMeTa «XHUMHUS»  OTPaKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M NPAKTUYECKON MESITEIbHOCTH
OOy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHHOCTH.

JIuyHOCTHBIE  pe3ysbTaThl OCBOCHMS  MpeaMeTa «XHUMHUS»  OTPaKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOyyJarommxcsi B MpOIECcce pean3aluu o0pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUSI 00YYaIOIIUMHUCS CBOMX KOHCTUTYIMOHHBIX TMpaB U OOS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMAax U MpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM ACSATEIBHOCTU MPHU CO3JAHUU YUEOHBIX
MPOEKTOB, pEIICHUHW Yy4yeOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUHU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIN3E PA3JIUYHBIX BUJOB YUEOHOU NEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUS K TIPOIIECCY TBOpUYECTBA B OOJACTH TEOPUU M TMPAKTHUECKOTO
NPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOJACHUN, KPOIMOTJIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HABATEJIbHBIX MOTUBOB B MOJIYYEHUH W MOCIEAYIONIEM aHAIN3e
uH(OpMAITUH O MTEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;



CIIOCOOHOCTH OLIEHMBATh CUTYAallUU, CBSI3aHHBIE C XUMHUYECKUMU SIBIICHUSAMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHHS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE U TOCTYIKM CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJEICTBUN
MIOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3J0poBoro ®  Oe3omacHoro oOpa3a  >KW3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pHU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOJIIOICHUsT TIpaBWJI OE30MAacCHOr0 OOpalieHuss ¢ BEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl IIEHHOCTM TpPaBWJI  HWHIUBHUAYAJbHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEJCTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUEK (YIOTpeOIeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKAaTHBHOMN KOMIIETEHTHOCTHU B y4eOHO-UCCIIeI0BATEIHCKON
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JPYrux BHUAaX
JEATEIIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE YYacCTHUE€ B PEIICHUU MPAKTUUYECKUX 3aJ]1a4 COLMAIBHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YEHHUIO0 Tpodeccuil pa3jiudHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K  OCO3HAaHHOMY  BBIOOPY  HWHIMBHUAYaJbHOW  TPACKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) ’K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECOO00PA3HOr0 OTHOILICHHUSI K TIPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAaHUsI TJI00aJBbHOTO XapakTepa HKOJOTHYECKUX TMpOoOJIeM, BIUSHUS
SKOHOMHYECKHUX POLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHUSI HEOOXOAUMOCTH HCIIOIB30BAHUS JTOCTHXKCHUN XUMUU VISl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOJOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS NEUCTBUM, IIPUHOCIIIUX BPEIl OKPYKAKOIIEH NPUPOIHOU
cpene, YMEHHUs MMPOTHO3UPOBATh HEOJATONPHUATHBIE YKOJOTUYECKUE TOCIIEICTBUS
NPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJM4Yusl Pa3BUTOIO JKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



IOPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO IPOTHUBOCTOSITH HJEOJOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKU U
OOIIECTBEHHO! NMPAKTUKH;

NOHMMAaHHSA CHEHU(PUKA XHMUM Kak HayKM, OCO3HaHUA €€ pojlu B
(GbOopMUPOBaHNUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
IPEACTABICHUS 00 OKpYXarOUIEM MHpE Kak O €IMHCTBE IPUPOABI M YEJIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHS,

yOexXAEHHOCTH B 0CO0O0M 3HAYMMOCTU XMUMHHU JJII COBPEMEHHOM LMBUIN3AIINU:
B €€ TYMaHUCTHUYECKON HANpPaBICHHOCTH M BaXKHOW POJIM B CO3JaHMM HOBOW 0a3bl
MaTE€pUaIbHOW KYJIbTYpbl, B PEIICHHUH TJIOOAIBHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPEEBOM, DJHEPIeTUYECKON, IMUILEBON U SKOJIOTUYECKOU
0€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, OOCCIEUEHUHN YCIOBUM YCHEIIHOTO TpyAa
Y DKOJIOTUYECKU KOM(OPTHOM XKU3HH KaXKJI0r0 WIEHA 00IECTBa;

€CTECTBEHHO-HAYYHOW  TIPAaMOTHOCTH: TIOHUMAHHS  CYUIHOCTH  METOJIOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJIICHUH OKPY’KaIOILEro MUpa u
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUMXCS JaHHBIX C LEIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIBHO ~ HCIIOJIb30BATh XMMHUYECKHWE 3HAHUS U
peleHust npo6sieM B peasbHBIX )KU3HEHHBIX CUTYaLINAX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBbCKOMN eI TENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENpepbIBHOMY  OOpa3OBaHHMIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pasiWyHbBIX chepax mnpodeccruoHaIbHOMI
NEATEIIBHOCTH.

MeTtanpeaMeTHbIe pe3yJbTAThI

MeTtanpeaMeTHbIe Pe3ysIbTaThl OCBOCHHUS IMPOTPAMMBI IO XUMHUHU Ha YpPOBHE
CpelHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC TS dbopMupOBaHUS MHUPOBO33PCHUS o0yJaromuxcs
MEXKIUCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIICHAYYHBIC TOHSATHSA, OTPaKaIOIINe
IIEJIOCTHOCTh HAYYHOM KapTHHbI MHpa W CHCHU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIHs, SBJICHHUE,
IPOIIECC, CHCTeMa, HayYHBIA (DAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);



yHHUBEpCajbHble Y4eOHble JAEWCTBHA (IIO3HABATEIbHBIE, KOMMYHHKATHUBHbIE,
PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATIBHON
TPaMOTHOCTH M COIIMAJIbHOM KOMIIETEHIIUU 00y4aroInXcs;

CHOCOOHOCTh OOYYaroIMXCsl UCHOJIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble y4yeOHbIE JIEHCTBUS B
MO3HABATEJILHON U COLIMAIBHOM MPaKTUKE.

MeTtanpeameTHble  pe3ylbTaThl OTPaKalOT OBJAJCHHE YHHUBEPCATbHBIMU
y4eOHBIMA  TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTHBHBIMH
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSTEIBHO dhopMyIHpoBaTh u aKTyaJIM3UpOBaTh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENEeNATh 1eNu JESITEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABJICHHBIMU IIEISIMU;

MCIMOJIb30BaTh MPU OCBOCHWMU 3HAHUM TIPUEMBI JIOTMYECKOTO MBIIUICHUSA:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHATHM M YCTAHABIMBATh WX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS /111 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUHU JI KJIACCUPUKAIIMU BEIICCTB U XUMUYECKHUX
pEaKLHnii;

YCTAHABJIMBAaTh  NPUYUHHO-CIICACTBEHHBIE  CBSI3M  MEXKIY  HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCykaeHusi (MHIYKTUBHBIE, JACAYKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJb3yEMble B XUMUHM CHMBOJHWYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opMylia, ypaBHEHHE XHUMHUYECKOU
peaKkIuyu — MPU PEIICHUU Y4YeOHBIX IT03HABATENIPHBIX M TPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS VISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJICTh OCHOBAaMM METOJIOB HAyYHOI'O IIO3HAHUS BEIIECTB U XUMUUYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh 1SN U 3aJa49H UCCIICTOBAHMS, UCIIOJIH30BATh MMOCTABIICHHBIE U
CaMOCTOSITeIbHO  COPMYJIIMPOBAHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsI (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXCHUI;

BJIaJICTh HABBIKAMM  CAMOCTOSITEJIbHOTO IJIAHUPOBAHUSI U IPOBEACHUSA
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh



0000LIEHMS U BBIBOJBI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAEIaHHOM padoTe;

npuoOpeTaTh  OMBIT  YYEHHYECKOW  HMCCIEAOBATEIbCKOM M MPOEKTHOM
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METOJIOB PELIEHUS NPAaKTHUUECKUX 3a7ad, NPUMEHEHHUIO pa3IMYHbIX
METOJI0B MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B  Pa3MYHBIX HMCTOYHHMKaX UWHPopManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOuS,
pecypcol MHTEpHETa), aHanmuM3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;

dbopMynupoBaTh 3ampOChl U MPUMEHSTH Pa3IMYHBIE METOAbl MPH TOUCKE H
orbope wuHpoOpMalMU, HEOOXOAUMON Uil BBINOJHEHUS Y4EeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT  HUCIOJB30BAaHUSA HMH(POPMALUOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY IIpEICTaBICHHUS HHPOPMAIUH
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN fA3bIK B KQUECTBE CPEACTBA MPH padOTe ¢ XUMUYECKOM
uH(popManuen: MPUMEHITh MEXIpeIMETHbIEe ((pU3MYecKne M MaTeMaTUYeCKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

3a/laBaTh BOMPOCKHI MO CYIIECTBY OOCYKIaeMOil TeMbl B XOJE AHAOra /WK
JTUCKYCCHUW,  BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOW  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/I0KEHHOM 3a1a4H;

BBICTYNAaTh C TpPE3CHTAIMell pe3yJbTaTOB I103HABATEIBHOU JEATEeIHbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOTHI MO MCCIICTOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TMPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYX ICHHS 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOSATENIbHO TUIAHWPOBAaTh MW  OCYIICCTBJIATH CBOIO ITO3HABATEIIbHYIO
NEATEeLHOCTh, ONpenelsas e¢ Iead W 3aJadyd, KOHTPOJMPOBaTH W TI0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJTOPUTM JCUCTBUN TpHU
BBITIOJIHGHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3aj7a4, BBIOMpaTh HauboJiee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4E€TOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JACSITEIbHOCTH Ha OCHOBE CaMOaHaln3a W
CaMOOIICHKH.



IIpeameTHbIE pe3yJIbTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHH Ha YriIyOJIEHHOM
YpOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CIEHH(PHUUECKHE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI IEHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIMU U MPEoOpPa30BaHUIO 3HAHUM, BUJBI JI€ITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX y4eOHBIX
CUTYalIUsIX, a TAK)KE B PEaJbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XUuMuel. B
nporpaMmMe IO XHMHHM TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
W3YUYCHHS.

10 KIIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckass XUuMUsD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MIPEICTABIICHU: O MECTE ¥ 3HAYECHUU OPTraHUYECKON XUMUU
B CHCTEME €CTECTBEHHBIX HayK U €€ poJid B 00€CTICUEHUH YCTOMYMBOIO Pa3BUTHSI
YEeJIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTUUYECKOM, SJHEPTreTUUECKON M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOIOIOIb30BAHUS, B
dbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U IMPUPOJHOMN
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKMX  3HAHUM,  KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUN IJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0ojouka aroma, S-, P-, d-aToMHbIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpuau3alusi aTOMHBIX OpOuTalield, HWOH, MOJEKYyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENET, GyHKIIMOHATbHAS
rpynmna, paaukai, CTPyKTypHble Gopmynsl (pa3BEpHYThIC, COKpallIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHasi M NPOCTPAHCTBEHHas (reoMeTpuyeckKas,
ONTHUYECKAs), H30MEPbI, T'OMOJOTUYECKUN pANl, TOMOJIOTH, YIIEBOAOPOBI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuit 3axkoH J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalleHUus OHHEPruu TMPU XUMHUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aHMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbIN 3pdexTri, opueHTanTs! | u Il pona);
(akToIIOrHYECKUE CBEICHHSI O CBOMICTBaX, COCTaBe, MOJyY€HWU U OE30MacCHOM
WCITOJIb30BAHUU BAXKHEWIIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, NTepepabOTKU HEPTH);



chOpPMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEpHbIE TPU3HAKUA TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HUCHOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
ONMCAHNN COCTaBa, CTPOCHHUsSI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XWMHYECKYIO CHUMBOJIUKY [JISI COCTABJIEHUS MOJIEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHUECKUX PEAKIUA U PACKPHIBATH MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJNIEKTPOHHOIO 0OajlaHca »JTUX peakiil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

W3rOTaBIMBATh MOJIEIN MOJIEKYJI OPraHMYECKUX BEILECTB JJI1 WUTIOCTPALUN UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHM: YCTAaHABIMBATH MPUHANJICKHOCTh H3YyUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA 110 CUCTEMAaTUYECKON
Homenkiatype (IUPAC) u mpuBOoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIEPHH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aneTajblerujl, aleToH, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWJIWH, NUBUHWI, W30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

chOpPMHPOBAHHOCTh YMEHHUS  OMNpPEACNATh BHUJ XUMHYECKOM CBA3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3h);

c(hOpPMUPOBAHHOCTh YMEHHS TPUMEHATH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytnepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpMHPOBAHHOCTH YMEHHI XapaKTeprU30BaTh COCTaB, CTPOCHUE, (prU3ndecKkue u
XUMUYECKHE CBOWCTBA THUMNWYHBIX TNPEJICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: aIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIUE€HOB, AJIKUHOB,
apOMaTUYECKUX YTJIIEBOJOPOJIOB, CIUPTOB, AIbAECTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
aMUHOKHCIIOT, O€nmKOoB, yriieBogoB  (MOHO-, JW- ¥  TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIH C KCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCT, YMEHHsI TOATBEPKIATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKLIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIUHEHUH OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOMU CBSI3U (G- U M-CBSI31), B3AUMHOIO BJIMSHHS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;



c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKHU YIIIEBOJOPOAHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUIECKOE TPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS TPHUMEHITh OCHOBHBIC OMEPAIMA MBICIUTEIHHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CPaBHEHHUE, O0O0OIIECHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€U — JIJIsI U3YUYEHHUs CBOWMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIATH B3aWMOCBS3b XUMHUYCCKHUX 3HAHUUA C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHUI: IPOBOAUTE PACUYEThI 0 XUMUUYECKUM (popMysiaM U
YpPaBHEHUSIM XHMHUYECKUX PEAKIUA C HCMOJb30BaHUEM (DU3NUYECKUX BEIWYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHUIO XUMHUYECKON (OpMyIIbl
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, MIOTHOCTY Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C
MO3UIMNA  DKOJOTUYECKOM  O€30MmacHOCTH  TOCJIEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEILIECTB, UCMOJIb30BaTh MOJYYEHHbIC 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHM: CaMOCTOSITEIbHO IUIAHUPOBATh W MPOBOIUTH
XUMUYECKUN DKCMEPUMEHT (TIOJIydeHHE U U3yYeHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O6e3omacHOro oOpaleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynIupoBaTh IIEJIb HUCCJEAOBAHMS, TPEICTABIATH B paslIuyHON Gdopme
pEe3yabTaThl SKCHEPUMEHTA, aHAIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh TMpaBUia SKOJOTMYECKH IEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAIOLIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JEHCTBUSI Ha JKUBBIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1/IK;

aHAM3UPOBATh I1EJIECO00PA3HOCTh NPUMEHEHUS! OPTaHUYECKHX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;



cOPMHPOBAHHOCTh YMEHHUN: OCYILIECTBISATh II€JICHANPABICHHBIN  IMOUCK
XUMHYECKON H(POpMAIIMU B Pa3IMUHBIX UCTOUYHUKAX (HAy4YHAs] U y4eOHO-HAYIHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTEepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(MOpMaIuIo, repepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KIIACC

[IpeameTHBIE pe3yabTaThl OCBOECHUA Kypca «O0mas 1 HeopraHudeckass XUMUs»
OTPAKAIOT:

chOpPMHPOBAHHOCTh TMPEACTABICHUI: O MaTEepUaJIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECHEYEHUH YCTOMYUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTrUH, B OOECHEUEHUU PAllMOHAIBHOIO MPUPOIOIOJIb30BAHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJbTypbl YEJIOBEKa, a TakKke
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U IMPUPOJHOMN

cpene;
BJIAJICHUE CHCTEMOM XAMHUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIOIIAE TIOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIBI, DIICKTPOHHAsS 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAUINYECKAsl pEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNlb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON peaKIMM, CKOPOCTh XUMUYECKON peaklni, XMMHUYECKOE PaBHOBECHUE;
TEOPUH M 3aKOHBI (TEOPHS 3IIEKTPOIUTHUYECKOW IUCCOLMALUU, NEPUOINYECKUAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHS] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallME€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IIPEACTABICHNUS. O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM  ypOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKHX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacCHOM
UCITIOJIb30BAaHUU BAXKHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;



C()OPMUPOBAHHOCTh YMEHHUM: BBISABIATH XapaKTEpHbIE NPU3HAKU IOHATHH,
yYCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHMYECKHUX BEIIECTB M UX NPEBPALLIECHUN;

C()OPMUPOBAHHOCTb YMEHHUSI HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY JJIf
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XMMHUYECKUX pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACIATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKON CBSI3U (KOBaJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTANIMYECKOW pEIIETKU
KOHKPETHOT'O BEIECTBA;

c(OpMUPOBAHHOCTH YMEHUS OOBSACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUA
XUMHUYECKON CBA3M M THUNA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIA U JOHOPHO-
aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOW CBA3H;

C()OPMUPOBAHHOCTh YMEHMH: KIACCU(PHUIMPOBATH: HEOPraHUYECKHE BELIECTBA
0 MX COCTaBy, XMMHUYECKHE PEAKIMH MO PA3NIMYHBIM MpU3HAKaM (YUCIYy U
COCTAaBy pEArupyroIlIUX BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALIUU
U3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEAKIIUL;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI Mepuouyeckoro 3akona /. .
MenzeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (QYHKIUY;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTEprU30BaTh ANEKTPOHHOE CTPOCHHE aTOMOB
Y NOHOB XMMHUYECKHUX IJIEMEHTOB MEepBOro—4eTBEPTOro nepuooB [lepuoanueckoi
cucrembl J[.MI. MeHnneneeBa, UCIONb3ys MOHSTUSA «IHEPTETUYECKUE YPOBHNY,
«IHEPreTUYECKHe TOIYPOBHM», «S-, P-, O-aToOMHBIC OpOHWTaIM», «OCHOBHOE H
BO30YKIEHHOE SHEPTeTUUYECKUE COCTOSHUS aToMay; OOBACHATh 3aKOHOMEPHOCTHU
VU3MEHEHUSI CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHMU IO MEpHOAaM U
rpynmnam [lepronnueckoit cucremsl . 1. MenaeneeBa, BaJ€HTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI X AIIEKTPOHHBIX 000JIOUEK;

chOpPMHPOBAHHOCTh ~ YMEHHI:  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

chOpPMHPOBAHHOCTh ~ YMEHHUS  PACKPbIBATh  CYIIHOCTh:  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKklui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB [IMHKA U aJTIOMUHUS);

C(OPMUPOBAHHOCTh ~YMEHHUS  OOBSCHATH 3aKOHOMEPHOCTH  IPOTEKAHHS
XUMHUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKUMu B 3aBUCHUMOCTH OT Pa3IUYHBIX



(bakTopoB, a TakXKe XapakTep CMEUIEHUS! XUMUYECKOTO PaBHOBECHSI O] BIUSIHUEM
BHEIIHUX Bo3aekcTBuil (mpunuun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMHUUCCKUE PEAKIINH, JISKAIINE
B OCHOBE IMPOMBIIUIICHHOTO TOJYYeHHUS] CEpPHOM KHUCIOTHI, aMMHaka, oOIue
Hay4YHbIE MPUHIHUIBI XUMUYECKUX MPOU3BOJICTB; 1EI€CO00Pa3HOCTh MPUMEHEHUS
HEOPTaHWYECKUX BEHIECTB B IPOMBIIUIEHHOCTH M B OBITYy € TOYKH 3pPEHUS
COOTHOILICHUS PUCK-TIONb3A;

cOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAaHWUH O METOJaX HAy4IHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HaOMI0IeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIH ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS PU IKCTIEPUMEHTATIFHOM HCCIICIOBAaHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHHUM, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh, YMEHHUS BBISBJISITH B3aWMOCBSI3b XMMHYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MTOHUMAaHUSI MATEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS MPOBOJUTH PACUETHI: C UCIOJIB30BAHUEM MOHSITUN
«MaccoBas JI0Js BEIECTBA B PAcTBOPE» U «MOJSIpHAs KOHILIEHTPAaLUs»; MacChl
BEI[ECTBA WM O0BEMA raza MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIU
00BEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEHIECTB; TeIioBoro 3d¢dexra
peaKIuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIIECTBA)
MPOAYKTa PEAKUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTaHO B BHJE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOJIYKTa pEaKIHMH; OOBEMHBIX OTHOLIEHUU
rasos;

c(hOpMUPOBAHHOCTh YMEHHM: CaMOCTOSITEIbHO IUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO HWHAMKATOPOB, HM3YYCHUE BIUSHUS
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOM  peakiuu, pelieHue
OKCIIEPUMEHTAJIbHBIX 3adad 1o Temam «Metammey u  «Hemerammsy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I€Jdb HUCCICAOBAHUS, TIPEICTABIATh B
paznuuHoOi ¢Gopme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH HX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUI: COOJI0/IaTh TPAaBWIA TMOJIb30BAHUS XUMHYECKOU
nocyoM W j1abopatopHbIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH TI10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, HJKOJIOTUYECKH 11€71eCO00pa3HOrO TMOBEACHUS B OBITY U TPYIAOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETrO 3/I0POBbS, OKPYKArOLIEW MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OMACHOCTh



TOKCHUYECKOI'0 JICMCTBUSI HA JKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BENIECTB, MOHMMas cMbIci nokazarens [1/1K;

cOPMHPOBAHHOCTh YMEHHU: OCYIIECTBISATh IICJICHANPABIECHHBIN  IMOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, CpeAcTBa MmaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie  IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OpPraHUYECKUX coequHeHnii A. M 8 bubnmorexa LOK
' P P o https://m.eds00.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHbie yrineBogopoabl: ajaKkeHsl, 14 1 bubnuorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso00.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIAOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
IOTCHIPOMSBOIIINE YITICBOROPOAOS https://m.edso0o.ru/d69df650
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
bu6mmorexa [IOK
31 Criupret. denon 1 1 https://m.eds00.ru/d69df650
KapOonunbpHbIe COeAMHEHUS: aTbIETHIBI 1
3.2 keToHbl. KapOoHoBBIe KUCTOTHL. CIOKHBIE 21 1 bubmmorexa [TOK
' + P ' https://m.eds00.ru/d69df650
s¢upsl. XKupsl
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bubmuorexa [JOK

>3 Yraesonet 3 1 https://m.edsoo.ru/d69df650

Hroro no pazneny 41

Pa3znen 4. A3oTconeprkaiye opraHuyeckue coeuHeHus

bubmuorexa [JOK

4.1 Awmmb, A B 12 1 2
MIHEL ANMIHOKHCTOTAL BETIH https://m.eds00.ru/d69df650

Hroro no pazgeny 12

Paszgea S. BoicokoMoJieKkyJIsIpHbIE COeINHEHU S

bubmuorexa [JOK

5.1 B 6 1
PICOROMOITICIY VIPHBIE COBAMHEMA https://m.eds00.ru/d69df650

Htoro no paznemny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 3 6
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11 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMMblI Bcero o0pa3oBarejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuonnyeckuii 3aKoH
bu6nunoreka LIOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1.3 X 19 1 3
MMITABCIIE peaiiiti https://m.edsoo.ru/2dd57f24
Htoro no paznemny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
CMETAILIH 3 3 https://m.edso0.ru/2dd57f24
bu6nmorexa LIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
31 Meto/bl TO3HAHUS B XUMUHU. XUMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne Hara DJIeKTpoHHbIe HU(pOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE peCcypcChl

padoThI padoTshI

[Ipenmer u 3HaueHue

OpraHUYECKON XUMUH, Bu6 LOK
nOIMOTEKa

1 1
MPCACTABIICHHE O https://m.edsoo.ru/3686e6f5

MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN

DIEKTPOHHOE CTPOCHUE aToMa
yriiepojia (0CHOBHOE U

2 BO30YKIEHHOE COCTOSIHUS). 1
BanenTHble BO3MOXXHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/0Oce6fd4c

aToMa yrjepoJa

XuMH4yeckas CBI3b B

OpTraHU4YCCKUX COCINHCHHUAX.
bu6mmoreka [IOK

3 M 1
CXaHU3Mb1 00pa3soBanus https://m.edsoo.ru/8d39f5c8

KOBQJICHTHOH CBSI3H, CLIOCOOBI
paspbiBa CBA3EH

Teopust ctpoeHNA
P €Tp bu6mmorexa [IOK

4 i A. 1
OPTAHHACCIUX COC/MHCHIH https://m.edsoo.ru/9e595ch8

M. bytneposa

Bunsl nzomepun: CTpykTypHas,
IIPOCTPAHCTBEHHAS.

5 DnekTpoHHbIe 3)(HEKTH B 1 bubnnorexa [IOK

https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OPTaHUYECKUX
COEeIMHEHUN

IIpencraBienue o
ped bubmuorexa [JOK

6 1
KIaccu(UKaIuU 1 https://m.edsoo.ru/c212dd21

CHCTEMAaTHYCCKaA
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nomenkiaarypa (IUPAC)
OpraHUYECKHUX BEIICCTB

obmas popmyna,

7 Knaccudukanus peakiuii B bubnnoreka [JOK
OpraHUYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3amus 1 0000IIeHne bubmuorexa [JOK
3HaHW 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTHYECKHH Psij,
obmas popmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnmoreka [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 Du3nYeCKUe U XUMUYECKUE bubmuoreka [JOK
CBOICTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenne ajikaHoB B

11 npupoe. CriocoOs! osyueHus Bubmorexa LIOK

https://m.edso00.ru/259b0a5b
U TIPUMCHEHUE AJTKAHOB
[uxnoankansl: o61mas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUst, 0COOEHHOCTH bubnnorexa [JOK
CTPOCHHUS 1 XUMHUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
pUMEHEHUE
Pemenne pacu€THbIX 3a/1a4 HA
ONpeIETIEHUE MOJIEKYJIIPHON

OPMYJIBI OPTaHUIECKOTO
13 g)euljecyTBa HE MAaCCOBBIM JOJISIM bubmmorexa [TOK
https://m.edsoo.ru/bf84d8eb
ATOMOB DJIEMEHTOB, BXOSIINX
B ero cocraB. CucremaTu3anus
1 0000IIeHIEe 3HAHMIA TT0 TeMe
14 AJKEHBI: TOMOJIOTUYECKHH PSI, bu6mmoreka [{OK

https://m.edsoo.ru/273b0ale
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HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekyn. CTpyKTypHasi ¥ LIKC-
TpaHC-U30MEPHsI ATTKEHOB

duznueckre 1 XUMUYECKUE

15 cBoMcTBa ankeHoB. [IpaBuiio bubmmorexa [JOK
ad https://m.edsoo.ru/21069ccd
MapKkoBHHUKOBA
16 CriocoOsbI MoTy4eHus bubnuoreka [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast padota Ne 1 mo
17 teme "lloydeHue sTuiIeHa U bubmorexa HOK
i . https://m.edsoo0.ru/0941eed8
M3y4YEHHUE €r0 CBOMCTB
Pemenune pacu€tHbIX 3a1a4 Ha
18 ONpeIeTICHUE MOJIEKYJISIPHOI bubnmoreka [JOK
(bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIIECTBA
ATKaIueHBI: COMPSIKEHHBIE,
W30JIUPOBAHHbIC,
19 KyM J'Il:I)/I OBaHHbIC bubmorexa HOK
YMYIHP ’ https://m.edso0.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO
CTpOEHUS
20 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
CONPSKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
21 CnocoObI noTydeHus u bubnmnoreka [JOK
[IPUMEHEHUE AJIKAJUECHOB https://m.eds00.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHH Psif,
obmas hopMmyiia,
22 HOMeHK(Jb;aI; ya AIEKTPOHHOE U bubmmorexa [JOK
ypa, p https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UIECKHE CBOMCTBA
b K
23 XuUMHUYeCKHe CBOMCTBA aJTKMHOB nbmmorexa O

https://m.edso00.ru/23493a93
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KauecTBeHHBIE peakiny Ha

bubmuoreka [JOK

24 TPONHYIO CBSI3b https://m.edsoo.ru/7b1c48da

25 CriocoOsbI moTy4eHus u bubnnoreka [JOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3amau: pacuérel 1o

26 YPaBHEHUIO XUMHUUYECKON bubmorexa HOK

https://m.edsoo.ru/5db8e526
peakiuu

97 Cucremarusanus 1 00001eHe
3HAaHUU IO TEME
ApeHBI: TOMOJIOTHYECKUH Psifl,
obmras popmyia,

98 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmmorexa [IOK
MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoOJIeKyJ OeH30J1a U TOIyoJIa,
ux (pusmveckue CBONCTBa

29 XUMHYECKUE CBOMCTBA apCHOB: bubmmoreka [JOK
pEAKLIHUH 3aMEILCHUS https://m.edsoo.ru/a44alaed
XUMHYECKUE CBOMCTBA apPEHOB:

30 peaKIny MPHUCOCTUHEHUS, bubmorexa [IOK

https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H3071a

31 Oco0CHHOCTH XUMHUYECKHX bubmuorexa [JOK
CBOWCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a/1a4 HA

32 ONPENEIIEHUE MOJIEKYJIIPHOU bubnuoteka [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEILECTBA

33 CrocoOsI ToTydeHus 1 bubmuorexa [JOK
IIPUMEHEHNE apEHOB https://m.edso00.ru/6f717d09
['eHeTndeckas CBA3b MEXIY

34 pa3IUYHBIMU KJIacCaMu
YIII€BOI0OPOOB

35 Pacuérsl o ypaBHEHUAM
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XUMHYECKHUX PEaKIUM.
Cucremarusanus 1 00001eHne
3HAHWUH 10 TEME

36

IIpuponnsiii ra3. IlonmyrHbie
HE(TSHbIE ra3bl

37

38

KameHHbIi yroyib 1 IPOTyKThI
ero nepepaboTKu
HedTtb 1 criocobs! e€

nepepabortku. [IlpumeHenne
MPOJYKTOB MepepadboTku HehTH

bu6mmoreka [JOK
https://m.eds00.ru/69b3398b

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eneTnyeckas cBsI3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIIEBOIOPOIOB

40

l"anorenonpounsBoHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOEHUE; peaKUH 3aMELICHUs
rajoresHa

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue 1Ienoueh Ha
raJIOTeHITPOU3BOHBIC.
BsanmoneticTeue
IUrajJoreHajJkaHoB ¢ MarHUEM U
IIMHKOM

42

43

44

Cucremarusanus 1 00001eHne
3HaHUH 10 pa3zeny
"Yraesogopoer"
KonTpomnpHas pabota mo Teme
"Vranesonopoast"

[IpenenvHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH PSif,
oOmrast popmyna, CTpoeHUE
MOJIEKYII, U30MEPHUS,
HOMEHKJIaTypa,

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

bubnmoreka [JOK
https://m.eds00.ru/95c9e298

bu6mmoreka [{JOK
https://m.edsoo.ru/df04c5cd
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knaccudukanms, puznueckue
CBOMCTBA

XUMHYECKUE CBOUCTBA

45 MpeeIbHBIX OJITHOATOMHBIX bubmorexa HOK
pedl A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrocoObl MOTy4eHUs U
46 MPUMEHEHUE OJTHOATOMHBIX bubmmorexa [JOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 2pupsi:

47 HOMEHKJIATypa U U30MEpHs, bubmuoreka [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOUCTB
MHOroaTOMHBIE CITUPTHI:

48 STUJICHIJIMKOJIb M TIIHLIEPHH, UX bubnmoreka [JOK
(bu3HYeCKUEe U XUMHUYECCKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI mosryueHust 1

49 MIPUMEHEHNE MHOTOATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOEHUE MOJIEKYJIBI,
50 (du3HYeCKre CBOMCTBA bubmorexa HOK
' https://m.edso0.ru/2ce726f8
TokcudHOCTH eHomna
bu6mmoreka [IOK
51 X i
HMIHCCKHE CBOTCTBA (perO https://m.edso00.ru/037ca5f9

59 CrocoOsI ToTydeHus 1 bubnmoreka [JOK
npuMeHeHue eHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemienne skcnepuMeHTAbHBIX bubnmoreka [JOK
3a1a4 1o Teme "CrupTel 1 https://m.edsoo.ru/fd0ced09
benomsr"

54 Cuctemaru3zanus 1 0000IICHUE bubmuorexa [JOK

3HAHUH 110 TEME

https://m.edsoo.ru/1810cb9b
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Anbaeruibl ¥ KeTOHBI:
3IEKTPOHHOE CTPOCHHE
KapOOHUIBHOMN TPYIIIIbI;

bubmuoreka [JOK

55
TOMOJIOTHYECKHE PSJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmya, U3oMepust 1
HOMEHKJIaTypa
Anbaeruapl 1 KETOHBI:
56 (dU3UYECKHEe CBONCTBA; peaKIuu bubnnorexa LIOK
- P https://m.eds00.ru/c887425¢
MIPUCOCTUHCHHS
Peaknnu okwucieHus u
57 Ka4eCTBEHHbIE PEAKIIUU buGnnorexa [IOK
peak https://m.edsoo.ru/a393baa9
albJETUI0B U KETOHOB
58 Crioco0sbI MoTydeHus bubnunoreka [JOK
albIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
KapOOHOBBIC KHCIIOTHI, bu6mmoreka [JOK
59
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3oMmepus 1 HOMEHKIIaTypa
60 Ka 6OIfOBLIX KHCIIOT nyp bubmorexa [IOK
P . https://m.eds00.ru/700cc87b
buznyeckue cBoiicTa
XHUMHUYECKHEe CBOMCTBA
61 MpeaenbHBIX OJHOOCHOBHBIX bubmmorexa [TOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBONCTB
62 MYpPaBbUHOMN KHCIIOTBHI. bubnnoreka [JOK
MHoroo0pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBONCTB:
63 HenpeeNbHbIX U bubnuorexa [JOK

apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

https://m.edso00.ru/83a08773
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TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNy BBICIINX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CniocoOslI nosy4eHus u
65 MPUMEHEHHE KapOOHOBBIX bubmmorexa [TOK
P P https://m.eds00.ru/7c065¢9d
KHCIIOT
CnoxHbie dpHpHIL:
TOMOJIOTHYECKHH psiJi, oO1as bubnuoreka [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Du3nYeCKUe U XUMUYECKUE bubmuoreka [JOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
68 peaknuu, Ha ONpe/IeIICHNE
MOJIEKYJISIPHOM (OPMYIIBI
OpPTaHHYECKOTO BEIIeCTBA
[IpakTuueckas padbora Ne 3.
69 Pemenne skcnepuMeHTaIBHBIX bubnuorexa [JOK
3aga4 no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KucoThl. CrioxxHbIe H3GUpHI"
JKupsl: crpoeHue, pu3ndeckue
70 u XI/II)MI/III:(I;)KI/IG CBOECTBa bubmmorexa [TOK
https://m.edso0o.ru/al9c5b98
(rumposnus)
OcoOeHHOCTH CBOWCTB JKUPOB,
71 COJIEpXKAIINX OCTATKH bubnmoreka [JOK
HETPEIENbHBIX KUPHBIX https://m.edso00.ru/b0331922
KUCHoT. JKupsl B IpUpoie
79 Mpla KaK COJIu BBICITUX bubmuorexa [JOK

Kap6OHOBLIX KHUCJIOT, UX

https://m.edso00.ru/3c566565
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Morontee nercraue. Iloustue o
CHUHTETHUYECKAX MOIOIINX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOJOB U

bubmuoreka [JOK

73 KHUCJIOPOJCOACPKAIINX https://m.edsoo.ru/56790c96
OpraHWYECKHUX BEIIECTB

74 Pacuérel o ypaBHEeHUsIM
XUMHUYECKHUX PEAKITHIA

75 CucremaTtu3zanus u 06o01IeHNne bubnuoreka [JOK
3HAHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIIEBOJIOB U Kiaccuuxams bubmuoreka [JOK
yIIeBOJIOB (MOHO-, - U https://m.edsoo.ru/7a9693al
MTOJIMCaXapHU/IbI)

Momnocaxapuibl: (U3NYECKUE
77 CBOMCTBA If Hixofﬂeﬂne B buGnnorexa [IOK
https://m.edsoo.ru/b4bdda2d
npupojie
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIE B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
YKU3HEICATSIIBHOCTH OpraHu3Ma
Jucaxapunabl: caxaposa,

79 MaJIbTO3a U JaKT03a. bu6mmoreka [JOK
Haxoxnaenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHJIOB
[Monucaxapuasl: cTpoeHue

80 MaKpOMOJIeKyJ, (PU3NIECKHe U bubmuorexa [IOK
XMMHYCSCKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHEHUE

81 [TonsTne 06 UCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766

82 Pemenne pacueTHbIx 3a1a4d Ha bubnuorexa [JOK
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ompeiesieHue 10U BbIX0a
MPOJIYKTa PEAKIIUU OT
TEOPETHYECKH BO3MOKHOTO

https://m.edsoo.ru/7fde4 7ef

Cucremarusanus U 00001eHue

bubmuoreka [JOK

83
3HAaHUM MO pa3feny https://m.eds00.ru/08d4364c
KoHnTtponbHas pabota 1o teme
84 "Kucnopocoaepsxamue bubmmorexa [JOK
P P ) https://m.eds00.ru/42c6678e
OpPTaHUYECKUE COCTUHEHUS
AMWHBIL: KTaccupUKaIms,
CTPOEHHUE MOJIEKYJ, 0011as
85 dbopmya, H3oMepHs bubmorexa HOK
pMYyIa, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pu3mdecKue
CBOICTBA
86 XUMHUYECKUEe CBOMCTBA bubmuoreka [JOK
anpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIMH: CTPOEHUE aHUIINHA,
87 O0COOCHHOCTH XUMHUYCCKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUITUHA
CnocoOsl nonydeHus u
88 NpUMEHEeHHE i (aTHIECKUX Bubmmorexa LIOK
P https://m.edso0o.ru/eal38763
aMUHOB
AMUHOKHUCIOTHI: HOMEHKJIATypa
89 U u3omepusi, GuznyecKue bu6nuorexa [IOK
cBoiictBa. OTaEenbHBIE https://m.edsoo.ru/d1773e80
MIPEJICTAaBUTEIIN Ol-aMHHOKHCIIOT
XUMHUYECKUE CBONCTBA
AMUHOKUCIIOT, UX
90 OMOJIOTHYECKOe 3HAYCHHE bubmmorexa [JOK
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CHUHTE3 U
THJIPOJTU3 TIETITHIOB
01 benku kak npupoHble bubnuorexa [IOK

MOJIMMEPBI; CTPYKTYPbI OEJIKOB

https://m.edsoo.ru/429e9899
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but6mmoreka [IOK

92 XHUMHUUYECKHE CBOICTBA OEIKOB
https://m.edso0.ru/6237306d
A3oTcoaepxaiiue
TreTEPOLUKITNYECKUE
93 coenqnuenusa. HykiiennoBble Enbmaorexa IOK
YK https://m.eds00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyueckas poib
[TpakTrueckas padota Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 3a7a4 1o TeMe bubmotera [JOK
. https://m.edsoo.ru/8e3c02d1
AzoTcoaepikaiue
OpraHuYecKHue coequHeHus"
[TpakTuueckas paborta Ne 5.
95 Penrenue skcriepuMeHTalbHBIX bubnuoreka [JOK
3a1a4 o teme ""Pacrno3naBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTMHECHUI"
KoHTpoinbHas pabora 1o Teme
96 "A3zoTcoaepiKamnue bubmorexa HOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYECKHUE COCANHEHUS
OCHOBHBIE TTOHATHS XUMUAHN
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN U METOIBI UX bubmmorexa [TOK
a a https://m.edsoo.ru/7aaé3ebd
CUHTE3a —II0JINMEpU3aIus U
MTOJIMKOHICH Al
08 ITimactmaccsl. Yrunuzanus u bu6mmorexa [IOK
nepepadoTKa MiIacTuKa https://m.edso00.ru/82242e0f
DracToMephl: HaTypaTbHBIN
99 CI/IHTeTI/IIIepCKI/Ie 1<ay ; u bubmmorexa [IOK
VYRR, https://m.edso00.ru/246103ec
Pe3nna
Bonokna: HatypanbHbIe,
100 HCKYCCTBEHHBIE, bu6nmoreka [JOK

CHHTCTHYCCKHUC. HOJ’II/IMepBI
CIICOUaJIbHOI'O Ha3HAYCHUA

https://m.edso0o.ru/5963a601
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[TpakTuueckas padota Ne 6.
101 Pemenue sxcriepruMeHTaTbHBIX
3azad4 o reMe "Pacro3HaBanue

I1acTMacc U BOJIOKOH"

bubmuoreka [JOK
https://m.edsoo.ru/3aebd77a

O00011eHUE U CUCTEMATU3ALIMS
U3Yy4EHHOI'0 MaTepHaa o TeMe

102 "
BricokoMomnekymnsipHbie

coenuHeHus"

bubmuoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/3aebd77a
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 bubnmoreka [JOK
XuMunueckui 3neMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000109eK 1 bubnmnoreka HOK
aTOMOB, KBaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XumMuaeckux 1 bubnunoreka LIOK
3JIEMEHTOB (S-, p-, d-, f-a3;meMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpoOHOB 110 1 bu6mmoteka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpAIIH aTOMOB
3) 3neMe§TOB B OCHO]?I){OI\?[]II)/I 1 bubmmorexa [JOK
R https://m.edso0.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DJEeKTpOHHBIE KOH(PUTYpalluy HOHOB. 1 bubmmnoreka HOK
DNIeKTpOOTPULIATETbHOCTh https://m.edso0.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 anemenTtoB J[. 1. Menpeneesa, cBsi3b C 1 bubmorexa LOK
N VH ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1 bubnuotexa [JOK
HWMHU MPOCTBIX U CIOKHBIX BELIECTB IO https://m.edsoo.ru/f8468927
rpynmnaM u nepuoaam
9 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 1 but6mmoreka [IOK
10 TEME https://m.edsoo.ru/8fad2942
10 Bupsl xumuyeckoit cBsi3u. MexaHu3Mbl 1 bubmuorexa [{OK

00pa3oBaHMs KOBAJEHTHOM CBSI3H.

https://m.edsoo.ru/5a8072af
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Bonopoanas cBs3b.
MexXMOJIEKYIIIpHBIE B3aUMOIECHCTBUS

BanenTHOCTE 1 BaJICHTHEIC
BO3MOKHOCTH aToMo0B. CBS3b

bubnunorexa LIOK

1 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
Tr€OMETPUYECKUM CTPOCHUEM

12 [IpeacraBneHus: 0 KOMIUIEKCHBIX bubnunorexa LIOK
COCAMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MOJIEKyIpHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHHUS. THIbI Bu6muoteka [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
[ToHsITHE O NUCIIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOJUIOUIHBIX bubmmorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHbIe pacTBOPHI: HACHIIIICHHBIE U

15 HEHACBILICHHBIE, PACTBOPUMOCTb. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoOsbI BhIpaKEHUS! KOHIICHTPAIIUU bubmuoreka [IOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3a1a4 ¢ ncnoyib30BaHUEM

17 TOHATHH ""MaccoBasi 10JIs bubmmoteka IIOK
pacTBOpEHHOTO BeriecTBa", "MoIspHas https://m.edsoo.ru/785e0ab4
KOHLeHTpauus"

18 Krnaccudukanusa u HoMeHKIaTypa bubmuoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus 1 0000IICHUE 3HAHUN bubmuoreka [{OK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas padbora no temam
"Crpoenue atoma. Ilepnoanuecknii Bu6mrorexa LOK

20 3akoH u Ilepuoanueckas cucrtema

XUMHYECKHUX deMeHTOB /JI. .
Menpneneesa", "CtpoeHue BeniecTna.

https://m.edsoo.ru/70a60aa4
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MHoroo6pasue BemiecTs"

Krnaccudukanus XuMHUECKUX peaKiui
B HEOPraHMYECKON U OPraHMYECKOU
XUMHH. 3aKOH COXPaHEHHSI MACChI

bubnunorexa LIOK

21 BEIIIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIpEeBpALICHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX
Tennobie 23 HEKTH XUMHUUECKUX

22 peaknuii. TepMoXxuMUIECKre bubmmorexa [JOK
ypaBHEHUA https://m.edsoo.ru/d1db86da
Beruncnenus mo ypaBHEHUSM

23 XUMUYECKUX PEaKIUi U EH6J_IHOTeKa HOK
TEPMOXHMHYECKIM YpaBHEHHAM https://m.edso0.ru/87b13954
CKOpOCTh XMMHUYECKOH peakinu, eé

24 3aBHCHMOCTH OT PA3JIMYHBIX (PAKTOPOB.

Karanu3 u karain3aropsl

25 I'oMoreHHbIe U TeTEPOreHHbIEC PEAKIIUN
[IpakTuueckas padbora Ne 1 mo Teme

26 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha E;ISSH/I//I;T:;(;?:;I; facaldl
CKOPOCTbh XUMUYECKON peakuuu"

97 O6patumbie 1 HEOOpATUMBIE PEAKITUH. bubnnorexa [JOK
XHAMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padbora Ne 2 mo Teme

28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha E’[I:SSH/I//IET:;;?r?/I;b f34e17
M0JIO)KEHNE XMMHYECKOTO paBHOBECHS"

DNEKTPOIUTHYECKAS AUCCOITUAITHS.

29 CubHbIe U crabble AIEeKTPOIIHUTHI. bubnmorera LHOK
. https://m.edsoo.ru/5f766bdf
Honnoe npoussenenue Boasl. Cpena

30 BOJHBIX pacTBOPOB. Bogopoanslii BH6J?HOTeKa HOK
noxasatens (pH) pacTsopa https://m.eds00.ru/3966ca89

31 I'uaponus coneid. Peakiumy, bubmmorexa TIOK

https://m.edso0.ru/09d5a9bd
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MPOTEKAIOIINE B PACTBOPAX
AIIEKTPOJIUTOB

[IpakTrueckas padota Ne 3 o Teme

bubnunoreka LIOK

32 "X €CKHE pe
HMITECKH f) AR B pacTBopax https://m.edsoo.ru/2e3daeb0
AJICKTPOJIUTOB
OKHCIUTETBHO-BOCCTAHOBUTEILHEIE
33 eaKy. BakxHelIe OKUCINTEIN U buGnuorexa [IOK
P ' https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubmuorexa [IOK
MOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB bubnnorexa [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa LIOK
ladp https://m.edsoo.ru/5a859d16
37 Pemrenne 3ama4d pa3InyHbIX THIIOB bubnnorexa [IOK
ladp https://m.edsoo.ru/5afa265d
38 CucremaTu3anus 1 0000I1IeHHe 3HAHUN bubmmoreka [JOK
o Teme "Xumuueckue peakuuu" https://m.edsoo.ru/c161eb85
39 KonTponbhas pabota no teme bubmmnoreka HOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
ITosoxeHre HEMETAIIOB B
[Teproaudeckoii cucTeMe XUMHYSCKHX
40 anemenToB JI. . MenaeneeBa u bubmorexa HOK
o s https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusznyeckue CBOMCTBA HEMETAIJIOB
AJUTOTpOTIUS HEMETAJUIOB (Ha TIpUMepe
41 KHCJIOpo/ia, cepbl, hocdopa u bubmmorexa [JOK
POZa, Cepel, p https://m.edsoo.ru/ef92c91c
yriiepoia)
42 Bonopona: nony4yenue, pusndeckue u bubmuoteka [IOK
XUMHYECKHE CBOMCTBA. [ 'napubl https://m.edso0.ru/0aa8f613
43 ["anoreHsl: HaXOXJIEHHE B IPUPOJIE, bubnuotexa [JOK

CITIOCOOBI MOJIy4YCHH, (I)I/I3I/I‘-IGCKI/IC n

https://m.edsoo.ru/4e223795
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XUMHUYECKHUE CBOMCTBA

I"anorenoBoxopoasl. Baxkueiimue

bubnunoreka LIOK

44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS
POACOACPRATR A https://m.edsoo.ru/6b3255e6
rajloreHoB
JlabGopaTopHbIie B IPOMBIIIIICHHBIC
45 CIIOCOOBI TTOTYYESHHS TAIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe bubmmorexa LJOK
" P " A https://m.edso0.ru/8b26fecd
lManorenst
Kucnopon: naboparopHusie u
47 IIPOMBIIIIJIEHHBIE CLIOCOOBI MOTYYEHMS, bubnuoreka [IOK
(du3nYecKre U XUMUICCKIE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0pOia U 030HA
bubnuoreka [{OK
48 OKCcHIBI U IEPOKCH/TBI
A p A https://m.eds00.ru/5c8816a0
49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [TOK
i p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 cn(r))co6r,1 TOJTyYCHUS (iI))I/ISI;I‘{eCKI/Ie " bubmmorexa [JOK
yi L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6nmorexa LIOK
51 CepoBo0po/1, CYJIb(DUIbI
POBOOPOL, CyJIbpHA https://m.edso0.ru/7¢875999
Kucnopoaconepxamme coefuHeHHS
52 cephl (I;ci[)6eHHr())cm CBOfICTI]i CepHOI bubmmorexa [JOK
PEL P https://m.edsoo.ru/8cfa2548
KHCITOTHI
ITpakTuyeckas pabora Ne 5. Pemenue
53 IKCIIEPUMEHTANBHBIX 33724 10 TeMe bubmmorexa [JOK
" P ) | https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHEeHUs
A30T: HaXOX/IeHHE B IPUPO/IE,
brp but6mmoreka [IOK
54 COCOOBI NOTYYEHHUs, PU3NUECKUE U

XUMHUYECKHUE CBOMCTBA. AMMI/IaK,

https://m.edsoo.ru/badd2255
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HUTPUIBL

Kucnoponcoaepxariiue coeTuHeHUs

55 azota. OCOOEHHOCTH CBOMCTB a30THOM bubmmorexa [JOK
' https://m.edsoo.ru/e2965afe
KHCIIOTBI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoreka [JOK
A3OTHBIE Y10OpEHHS https://m.eds00.ru/129f5059
®dochop: HaxOXKIEHHUE B IPUPOJE,

57 CHIOCOOBI TOMy4YeHUS, PU3NIESCKUE U bubnmnoreka HOK
XUMHYECKHEe CBOMcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcuanl dhocdopa,

58 (bocdpi[) c((l)) eq)xcz ne kuciotel. Conu bubmmorexa [JOK

peozEpai ' https://m.edsoo.ru/c7a2d429
bochopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie yToOpeHHs https://m.edsoo.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK

60 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe

" " https://m.eds00.ru/8175ac3f
Aot u pochop 1 ux coeMHEHUS
Yrnepos: HaxoXJIeHUE B IPUPOJIE,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnmnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoaa(ll), okcn

62 e I([)y:(l\rl)) . (OJI)LHaﬂ KECHOTa u eé bubmmorexa [JOK
yHIepoa - YT https://m.edsoo.ru/dba58adf
CoJH

63 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [JOK

et p https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,
64 Cl'I[)OCO6BI 0JI CHHI/ISI (bmnzefmfe u bubmmorexa LIOK
YA, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxcun xpemuawusi(1V), kpeMHueBas bubnuotexa [JOK

KHCJI0Ta, CHJIMKAThbI

https://m.edso0.ru/3170e7bl
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[IpumeHeHne KpEMHHUS U €ro

bubnunoreka LIOK

66 coequHeHmi. CTEKII0, €ro MoJyueHue, https://m.edsoo.ru/393cdac0
BHUJBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemrenne 3a1a4 pa3InyHbIX TUIIOB bubnnorexa LHOK
atp https:/m.eds00.ru/b624£801
68 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [IOK
o teMe "Hemeramisr" https://m.edso0.ru/6e864db5
69 KonrponsHas pabora o teme Bu6muotexa [JOK
"HemeTtamnber" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yinbTaTOB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/2b7e9510
ITonoxeHne MeTaII0B B
[Tepuoanueckoii cuCTeME XUMHUYECKHUX
71 3j1eMeHTOB. OCOOEHHOCTH CTPOECHUS bubmorexa LIOK
) R https://m.edso0.ru/9839c16c¢
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
OO6mue puznueckre CBOMCTBA
72 MeTaIoB. [IppMeHeHe METAIIOB B bubnnorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubmuoreka [IOK
METaJlJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB bubnmorexa HOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI
75 MeTaJ'ITJI':I)OB Oo6mue CHOIZ:OI[6H H(I))n eHUS bubnmorexa HOK
- oot yi https://m.eds00.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka MmetayuioB |A-
rpynisl [leppoauyeckoit cuctemsl
76 XUMHYECKHUX AieMeHTOoB. HaTpuii u bubnuotexa [JOK
KaJIMii: moiy4deHue, pusnueckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COSAMHEHUN
77 O6m1as xapakrepuctruka MetayioB [A- bubnuorexa [JOK
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rpynmnsl [leproandeckoi CucTeMsl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u
KaJIBIUH: TIOMy4YeHue, GU3ndecKue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUN

https://m.edso0.ru/7c3e49c0

78 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubmuorexa [IOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9
79 AnroMuHuUi: onay4yeHue, Gusndeckue u bubnmoreka [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
AMpoTepHbIE CBOIICTBAa OKCHJIA U
80 THIPOKCHU/IA ATIOMUHUS, Bbu6moteka [JOK
TUIPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Pemenwue 3a1a4 pa3muIHBIX THIIOB
[Ipaktuueckas pabora Ne 7. Pemenue
bubnunoreka LIOK
82 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" " https.//m.edsoo.ru/27a4af43
MerTaiibl TIaBHBIX TOATPYIIT
OO6m1ast XxapakTepruCTUKA METAIIJIOB
83 no0ouHbIX noarpymn (b-rpymm) bubmmnoreka HOK
[Teproanueckoi CuCTEMbl XUMHUYECKUX https://m.eds00.ru/610d7431
AJIIEMEHTOB
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
84 XpOMa U €ro COEeIUHEHNM, UX bubmorexa LOK
P ’ https://m.eds00.ru/9911bef3
MIPUMEHEHNE
Baxnerime coeMHEHU Maprasiia.
85 [TepmaHTaHaT Kayms, ero bubmmorexa [JOK
P 9 https://m.eds00.ru/039d69c8
OKUCJIUTETHHBIC CBOWCTBA
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
86 xKeleza u ero coequHeHui. [Tomydaenne bubmmorexa [JOK
a ’ yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB JKelie3a
du3nyecKkue U XUMHUIECKHE CBONCTBA
N . bubnuorexa [JOK
87 M€Y U €€ COeITMHEHUM, X

IIPUMEHEHHE

https://m.edsoo.ru/2bc0f954
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dusnueckre 1 XUMUYECKHIE CBOMCTBA
IIUHKA ¥ €T0 COCAUHCHUM, NX

but6mmoreka [IOK

88
IIpUMEHEHHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTrueckas padota Ne 8. Permenue
bu6nmoreka IIOK
89 AKCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe
https://m.edsoo.ru/a6e352ea
"MeTaiibl TOOOYHBIX OArpyHH"”
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa LJOK
AFLP https://m.eds00.ru/a8b83d83
O60061eHre U cucTeMaTH3anus
91 M3Y4YEHHOT0 MaTepuaia 1o TemMe bubmmorexa [JOK
" YA Y P https://m.edsoo.ru/e91fe975
Merainbl
92 KonTponbhas pabota no teme bubmmoreka [JOK
"Meramibl" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnuoreka [IOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTONYMBOTO Pa3BUTHUS YETIOBEUECTRA. bubnnorexa [JOK
[ToHsiTHE O HAYYHBIX METOIAX https://m.edso0.ru/080fe1f0
HCCTIEIOBAHUS BEIIECTB
HayuHble mpUHITUIIBI OpraHU3aIiH
95 XUMHMUYECKOTO IIPOU3BOJICTBA. bubmuoreka [IOK
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
XUMUYECKOe 3arpsi3HeHUE
96 OKpY’Karolllel Cpe/ibl U ero bubnmorexa LHOK
Py TeH cpea https://m.edsoo.ru/9f11bf51
MOCTIEACTBHS
97 XHMHS U 310pOBbE YEIIOBEKA. bu6muoreka [JOK
JlekapcTBeHHBIE CpenCTBa https://m.edsoo.ru/a6552721
08 Xumus iy, Pons Xxumun B bubmuorexa [{OK
oOecIieueHny NUIIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie bu6muoreka [JOK

cpeacTta. beiToBas xumMus

https://m.edsoo.ru/da42d5a9



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9

XuMus B CTPOUTENLCTBE. BaxkHenume

100 CTPOUTEIILHBIE U KOHCTPYKIIUOHHBIE 1 bubnnorexa LOK
p ThyKIL https://m.eds00.ru/61e69003
MaTepuabl
XUMHS B CEILCKOM XO03SICTBE.
101 Opra"gn4ecKkue U MUHEpPAJIbHBIE 1 Bubmaorexa ITOK
P P https://m.eds00.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus u 0000IIeHHE 3HAHUI 1 bubnunorexa LIOK
0 TEME https://m.edsoo.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Xumms. 10 kmace : yue6. s oOmeoOpaszoBar. opranm3aruii / . E.
Pymsutuc, ®. I'. ®enpaman. — 4-¢ uza. — M. : [Ipocsemenune, 2016 — 2021 rr.;

2. Xumus. 11 xmacc : yde6. mis oOmeoOpasoBat. opranmsanuii / I'. E.
Pymsutuc, ®@. I'. ®enbaman. [Ipocsemenue, 2021 rr.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumusa. 10 kmacc : yue6. mius obOmieoOpaszoBaT. opranuzaruii /I. E.
Pymsutuc, @. I'. ®enpaman. [Ipocsemenne, 2016 — 2021 rr.

2. Xumusa. Ypoku B 10 kmacce : mocobue mmsa yuutens / H. H. Tapa.
[Ipocsemienne, 2014;

3. KazanneB FO. H. Xumus. «Konctpykrop» Tekymiero koutpois. 11 kiace
(nocobue nns yuurens). Benrana — I'pag, 2011;

4, Xumus. Jumaktuueckuit matepuan. 10 — 11 kmaccel; mocobue s
ydamuxcsi obmieoOpazoBar. yupexaenuit / A. M. Pagenkuii. IlpocBemienue,
2011;

5. Xumumsa. 11 xmacc : yue6. misg obmeoOpaszoBar. opranm3arnuii / I'. E.
Pymsutuc, @. I'. ®enpaman. — 4-e uzg. — M.: [Ipocsemenune, 2021 rr.;

6. Xumusa. Ypoku B 11 kmacce: mocodue mus yuutens / H. H. I'apa. — 2-¢
u3a., nepepad. — M. : IIpoceemenue, 2014. — 127 ¢.;

7. Kazannes 0. H. Xumus. «Konctpykrop» Tekyiero koutposs. 11 kimacce
(nocobue nns yuurens) / FO. H. Ka3zannes.- Mocksa: Benrtana — I'pad, 2011;

8. Xwumusa. [Iumaktmueckwii Marepuan. 10 — 11 kmaccel; mocobwe auis
yuamuxcsi o0meo0pasosar. yupexaeauit / A. M. Pameukuit. — 3-e u3g. — M. :
[Ipocsemenue, 2011.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. bubamnoreka IIOK: https://m.edsoo.ru/9f11bf51

2. MaTepakTiBHBIN yueOHUK 0 Xumun: https://orgchem.ru/
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