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NOSCHHUTEJBHAS 3AITHCKA

[lporpaMma 10 XMMHM Ha YpoBHe cpeasero obuiero obpasosanus
paspaGorasa Ha ocuose dejepaibHoro 3akoHa or 29.12.2012 Ne 273-03 «O6
obpasosanuu B Poccmifckoit Dejiepatmuy, TpeboBaHui K pesynbTaTaM OCBOCHHA
(enepanpHoii oOpaszoBaTeNbHONH mporpamMMbl cpeanero obuiero ofpa3oBaHus
(®OIT COO), npexcrabienHblx B DegepalsHOM — OCYA@PCTBEHHOM
obpazosatensiom crangapre COO, ¢ yugrom Konuemumu mnpenogaBaHis
yueGHoro npenmera «Xumus» B ofpasoBarenbHbIX opraHusammsx Poccriickol
dejiepallii, peaTM3yIONIMX OCHOBHBIE 0OpasoBaTelbHbIE TPOrPaMMblL, M
OCHOBHEIX monowennit «CrTpaterms pasBuTHs BocnuTanWs B Poccuiickoi
Menepauuu Ha nepuoa 10 2025 roma» (Pacnopskenue [pasutensctBa PO o1
29.05. 2015 Ne 996 - p.).

OcHoBY TIOAX0AOB K paszpaboTke TPOrpaMMEl [0 XHMEH, K ONpelejeHHIO
obmieit cTpareriii ofydeHs, BOCTHTAHAA H Pa3sBHTHsA 00yJaioNIHXCsH CPEACTBAMH
yueGHoro mpeamerta «Xumas» s 10-11 kraccos Ha 6a30BOM YPOBHE COCTABHIIHA
xoHmenTyansibie monokenns ®IOC COO o B3amMo0GYCIOBIEHHOCTH [enel,
comepkKanus, pes3yaeTatoB o0ydeHHs H TpeOOBaHHH K YPOBHIO MOArOTOBKH
BBITYCKHHUKOB.

XuMH4ecKkoe obpasoBaHkie, rnoiydaemMoe BBIITY CKHHKaMH
o6meobpaloatebHOM OpraHW3aliH, SABINETCS HEOTHEMIEMON HacThio HX
obpazoBanHocTd. OHO COYyRHT 3aBEePIIAKOMIHM 3TaoM pealHsalMH Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIOYEBBIX UEHHOCTEH, MPHCYIMX
HENOCTHOH cHcTeMe XWMEYeckoro o0pasoBaHMA. OJTH LEHHOCTH KacaloTed
MO3HAHAA 3aKOHOB NPHPOIH!, POPMHUPOBAHKS MAPOBO33peHKA H OOMIEeH KyIbTYpPBI
YyenoBeKd, @ Takke OJKONOrHYecKH OO0OCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3J0pPOBEI0 W TpUpoAHON cpene. Peanmsyercs XHMHUECKOe obpa3zoBanue
o6yqaiommxcs Ha YpoBHe cpejHero obmero ofpa3oBaHus cpejicTBaMy yqehHOro
npeaMera «XHMHA», COJEpKaHHe H IOCTPOSHHE KOTOpPOre ONpeieneHbl B
MporpaMMe MO XHMHH C YIETOM CHEIHU(UKH HAYKH XHMHM, e€ 3HAYeHHd B
MO3HAHHH TIPAPO/Ibl M B MaTePHAIBHOH JKH3HH oOllecTsa, a TaKkKe C Y4ETOM
obmmx uened ¥ TPHHIMIOB, XapaKTEPH3YIOLIMX COBPEMEHHOE COCTOAHHE
cHcTeMEI cpennero obuiero obpazosanus B Poccuiickoii Penepanii.

XuMHs KaK 5MeMeHT CHCTEMBl BCTECTBEHHEIX HayK MrpaeT ocolbyio poib B
COBpeMEHHOH IMBHIH3ALMK, B CO3IaHHH HOBOH Gashl MaTepHalbHOH KyIbTYpEL.
OHa BHOCHT cBoO# BKJIan B (HOPMHPOBaHHE PAIMOHANIEHOTO HAYYHOTO MBIILICHHS,
B CO3aHKe LEeJOCTHOrO MpeJIcTaBlents 00 OKpYKalomeM MHpE KaK O eIHHCTBE
MPHPO/IEI W 9eloBeka, KoTopoe (opMHpyeTcs B XHMHH Ha OCHOBE MOHMMaHH:
BEIECTBEHHONO COCTABA OKPYKAOIIET0 MHpa, OCO3HAHHS B3aHMOCBASH MEXKAY
CTpOeHHeM BEIIECTB, HX CBOHCTBAMHU U BOIMOKHBIMH 0DNACTAMH NPAMEHEHHA.



Tecno s3aumopeiicTBYs C JPYIHMU €CTECTBEHHLIMM HAYKAMH, XHMHA CTana
HeOTheMJIEMOil YaCcTLI0 MHPOBOH KyJIbTYPhl, HEOOXOTUMBIM YCIOBHEM YCHEUIHOro
TPYAa M KW3HM Kakjoro unexa obwectsa. CoBpeMeHHAas XHMHA Kak Hayka
cO3HJATeNbHAN, KAK HayKa BEICOKHX TEXHOJOrMH HanpasieHa Ha pellcHHe
rnofansHerX npobaeM YCTONHMMBOIO PpasBHTHS 9ENOBEYCCTBA — CHIPHEBOM,
SHEPreTHyecKoi, NUeBoi, K0IOrH4eckoil 6e301aCHOCTH H OXPaHbl 3/I0pPOBL.

B coorsercTsMM ¢ OOLIMMHM LeJSMH M MPHHIMNAMH cpeasero obuiero
obpazosanus cofepxanne npeamera «Xumus» (10-11 xnaccel, GasoBsiii ypoBeHb
M3YYEeHHS) OPUEHTHPOBAHO NPEHMYIIECTBEHHO HA OGIEKYILTYPHYIO [OArOTOBKY
obyqaromuxcs, HeoOXOQUMYI0 KM Ui BHIpabOTKH  MHPOBO33PEHYECKHX
ODHEHTHPOB, YCNEIIHOTO BKJIOYMEHWS B JKH3HB COLMYMa, IPOJIOIKCHHS
obpa3oBanus B pa3IUYHEIX OBIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO ¢ XHMHEH,

CocrapnsmiomMy  npeamera «XuMmusy sBnsiorcs  0asoBkie  Kypeel —
«Opranugeckas xumus» ©H «OO0mas W HeopraHHYecKas XUMHAY, OCHOBHBIM
KOMITOHEHTOM COEPIKAHHS KOTOPBIX SBJISIOTCA OCHOBEI 0a30BOH Hayku: cHcTeMa
JHaHUil N0 Heopranudyeckoil XuMuK (¢ BKIIOYeHHEM 3HAHWA U3 obmel XuMuK) U
opranuyeckoi xumun. GopMupoBaHHe JaHHON CHCTEMBI 3HAHMHM NpPH H3YYeHHH
npeamera ofecriedMBaeT BO3MOKHOCTE PACCMOTPECHMS BCEro MHOroobOpasus
BEIIIECTB HA OCHOBE OOLMX NOHATHIL, 3AKOHOB H TEOPHH XHMUH.

CrpykTypa cojepikanust Kypcos — «Opranuueckas xumus» M «OOmas u
HeopraHuyeckas XuMHs» copMHpOBaHA B NporpaMme 1o XHMHHM Ha OCHOBE
CHCTEMHOrO [OJXOAa K HiyyeHuio ydeGuoro wmartepuana u ofyciosieHa
HCTODHYECKH  OGOCHOBAHHBIM  DPasBUTHEM  3HAHWNA  HA  ONpee/ICHHBEIX
TeoperHueckHX ypoBuax. Tak, B Kypce OpraHH4ecKOH XHMHM BelIeCTBa
paccMaTpPHBAIOTCA HA YPOBHE KIACCHYECKOH TeOpHH CTPOEHHA OPraHH4ecKHX
coepMHeHuil, & TaKKe HA YPOBHE CTEPEOXHMHYECKHX H OIICKTPOHHBIX
npeacrapneduii o crpoennn Bemiects. Csejenus o0 H3yuaeMbX B Kypce
BEI[ECTBAX JAIOTCH B PA3BUTHH — OT YTIIEBOJOPOJIOB 10 CHOKHEIX OHONOrHYEcKH
AKTUBHBIX coejMHenuii. B Kypce opraHuqeckoil XHMHM [OIY4alOT pasBHTHE
chopMHEpOBaHHEIE HA YPOBHE OCHOBHOrO obmiero obpajzosanus repBOHAYATbHbIC
NMpeCTARNEHHS O XHMHYECKON CBA3H, KIaCCH(UKAIMOHHEIX NPH3HAKAX BEILECTB,
3aBHCHMOCTH CBOMCTB BELICCTB OT KX CTPOCHMS, 0 XHMHYECKOH peaKiinH.

[Toj HOBEIM yrjlom 3pexuss B mnpeavere «Xumus» 0a30BOro ypoBHSA
pacCMarpHBaeTCs M3YuCHHEIH Ha ypOBHE ocHOBHOro ofiiero oOpasoBaHus
TeopeTHdeckuii marepuan u (QakTolOrMvecKHe CBENSHHA O BemecTsax M
xumuyeckoi peakuuu. Tak, B dacTHOCTH, B Kypce «OOuas u Heopramudeckas
XHMHUS» OOyYaloIMMes TPeJloCTaBNASTCA BO3MOXKHOCTL OCO3HATH 3HAHCHHE
[epPHOIMHYECKOr0 3aK0Ha ¢ OOIIETEOPETHYECKHX ¥ METONONOrHYECKHX TIO3HIIHHA,



rayGxe TOHSTL HCTOpMHYECKoe u3MeHeHwe (YHKUMHA STOro 3aKoHa - OT
obobiaiomeii 1o obsacHsonedl ¥ NPOrHO3HpPYIOLIEH.

EnunHas cucreMa 3HaHMif 0 BakHeHlIIMX BellecTBax, HX COCTaBe, CTPOEHHH,
cBolicTBAX M NPHUMEHEHHH, a TAKKe 0 XHMMHUYECKHX peakiuax, UX CYILIHOCTH H
3aKOHOMEPHOCTAX [poTekaHus jonojHsercds B kypcax 10 u 11 knaccos
3NEMEHTAMH CONEPIKAHMS, HMEIIUMHE KyJIbTYPONOIHYECKHH W NPUKIAIHOH
Xapakrep. OTH 3HaHUA cnocoGCTBYIOT MOHHMMAHHI) B3aHMOCBA3H XHMHHM C
APYrHMH HAYKaMH, PAaCKphIBAIOT €€ pOoIlb B NO3HABATEILHONW M MpaKTHYeCKOH
NeSTeNLHOCTH YelloBeKka, crnoco0CTBYIOT BOCIHMTAHWK YBAXKEHMS K [poleccy
TBOpYECTBa B O0JNACTH TEOPHH M MPAKTHYECKMX NPHIOKCHHI XHMUH, IIOMOrawT
BBIITYCKHHKY OPHEHTHPOBATHCA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npobnemMax, CBA3AHHBIX C XUMHell, KDHTHYCCKH OCMBICIHBATL MH(OPMALHIO H
NpUMeHATs ef JUId  TIOTNONHEGHHS 3HAHMI, peleHHs WHTE/UIEKTYyalbHBIX ¢
IKCIEPUMEHTANBHBIX HCCIeAoBaTeNbeKux 3aa4. B nenom conepikanne yuebHoro
npeaMera  «XHMMS»  JAHHONO  YPOBHS  M3YHYCHHS  ODHEHTHPOBaHO HA
hopmuposanne y 00y9aromMXcs MHPOBO33PEHYECKOH OCHOBBEI UL NOHHMAHHS
¢unocopekux Huell, TAKHX KaK: MATEPHAILHOE EIAHHCTBO HEOPraHHHECKoro W
opraHM4eckoro Mupa, o0yCIOBIEHHOCT: CBOHCTB BELIECTB HX COCTABOM H
CTPOGHHMEM, TMO3HABAEMOCTL NPUPOMHBIX HBJeHHH myTéM OSKCIEepHMEHTa H
pellcHHs NPOTHBOped Wi MemIy HOBBIMH GaktaMd #  TEOpPeTHYECKHMH
[PEANOCEIIKAME, OCO3HAHHE POJIH XHMHH B PelleHHH SKOJOIHYecKHX npodneM, a
TaKKe npobnem chepekeHus SHEPreTHYECKUX PECYpPCoB, ChIPbA, CO3AHHS HOBBIX
TEXHONIOT'HH H MaTepUallos,

B 1mjade pelueHMs 2a1a4 BOCIWTAHHA, PasBHTHUS W COLHANH3ALMH
oOyualommMxcs [PUHATHIE NPOrpamMmoil Mo XUMHUM NOAXOABI K ONpEJeNeHHIo
comepKaHusi M I[IOCTPOEHMSA MNpejMera NpeilycMaTpuBaioT QopMHpoBaHUe
yHUBEpCANbHBIX y4eOHIX JedicTeuil, wuMelommx OasoBoe 3HadeHHE JUIA
paiHYHLIX BWIOB JEATENBHOCTH: pelleHus npobneM, NOHCKa, aHanmH3a |
o6paborku MHbOpMALMH, He0GXOAHMBIX JUIs TPHOOPETEH S OILITA PaKTHYeCKOH
W MCCeA0BATENLCKON JEATENBHOCTH, JaHHMAIOIIeH BaXKHOE MECTO B IO3HAHHH
XHMHH.

B npakTHke Npenoj@saHMs XMMHH Kak Ha YPOBHE OCHOBHOro obuiero
obpa3oBaHus, TAK U Ha yposHe cpemHero obiero obpa3osanus, IpH ONpe/eIeHHNA
coliepkaTe/bHOH XApaKTEPHCTHKH [eneH H3y4eHHs IpejMeTa HanpasieHHeM
MEpPBOCTENEHHOH IHAYUMOCTH TPATHIIMOHHO Npu3Haércs (opMHpPOBAHHE OCHOB
XHMHYECKO! Hayk# xak oflacTd COBPEMEHHOIO eCTeCTBO3HAHMMH, NMPAKTHYECKO
MEATENBHOCTH HeJ0BeKa M KAk OJHOTO M3 KOMIOHEHTOB MHMpOBOil KymbTypsl. C
METOIWYecKol TOYKH 3peHMS TaKol MOAXO[ K ONpeeseHHio llejed H3ydeHHS
NpeaMeTa ARIAeTCs BIONHE ONpaBIaHHbIM,



Cornacro JaHHONW TOYKe 3peHMs IIaBHBIMM LIENSMH H3YYEHHA Npeamera
«Xumua» Ha 6azoBoM yposHe (10 11 ku.) ssastorcs:

« dopMupoBaHMe CHCTeMBl XMMHYECKUX 3HAHMHA KaK  BaKHCHIIEH
COCTABJIAIONIEH ECTECTBEHHO-HAYYHON KapTHHLI MHPa, B OCHOBE KOTOPOH
NeXKAT KMOYeRsle MoHATHS, (pYHOaMeHTallbHble 3aKOHbLI H TEOPHH XHMHH,
OCBOEHHE f3bIKA HAYKHM, YCBOSGHME M NOHUMAHHE CYIIHOCTH MOCTYTHBIX
0606meHni MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHHE C MCTOpHEH
HX PA3BUTHA U CTAHOBICHHS;

o (opMHpOBaHME W PA3SBUTHE [PE/CTABIEHHI 0 HAYYHBIX METOAX MO3HAHHA
BEIECTB M XHMWYECKMX peakumi, HeoOXoQuMbIX i npHoGpeTeHus
YMeHHHl OpPHEHTHpOBATECS B MHpPE BEINECTB M XHMMUYECKMX SBJICHHH,
HMEIOIMX MECTO B PUPOJIE, B NPAKTHHECKOH ¥ NTOBCETHEBHOMN HH3HMU;

« passuTHe yMeHHil i CrI0cOBOB IESTENBHOCTH, CBA3AHHBIX ¢ HabmOICHHeM 1
oObAcHEHHEM XHMHYECKOr0 3KCIEpHMeHTa, coOmomeHHeM I1paBHil
OesonacHoro ofpanieHus ¢ BELECTBAMH.

Hapsijty ¢ 3TuM, COJEPKATEIBHAN XapaKTepHCTHKA Lesiell i 3a1a4 H3yqeHHs
npeiMeTa B NPOrpaMme 1o XMMHH YTOYHEHA W CKOPPEKTHPOBaHa B COOTBETCTBHH
C HOBBLIMH MpPHOPHTETAMH B cHCTeMe cpejsero obmero obpasosanusi. Cerons B
npenojapaHuy  xuMun B Ooabmeit  creneHH  oTgadres  MpeArnovuTEHHE
NMpAaKTHYECKOH KOMIOHEHTE CcofepkKaHus OOy4eHHs, OPUEHTHPOBAHHOH Ha
NOJArOTOBKY BHINYyCKHHKAa o0mieobpaizopaTenbHold opraHHs3alMy, BIA/CIONMIEro He
nabopoM 3HaHWd, a GYHKUHOHANBHOH TIPaMOTHOCTBIO, TO €CTh crocobamyu H
YMEHHAMH AKTHBHOTO MOY4€HHS 3HAHWH W NPUMEHeHHs UX B PEalbHON KU3HH
JULS pelieHdd IpaKTHYSCKHX 3a/1a4.

B cBa3H ¢ 3THM INpH M3YYeHHH npeamera «XHMHSI» JOMHHHpYlOIEe
JHaYeHHe NpUobpeTaoT TAKHe e | 3a1a4H, KaK:

ananTanus ofy4aloUIMXcs K YCIOBHAM AHHAMHYHO Pa3BUBAIOIICIOCH MHDA,
hopMHpOBaHHE  MHTENIEKTYANbHO  PasBUTO  JIMYHOCTH,  rOTOBOH K
caMo06pa3oBaHuIo, COTPYIHHYECTBY, CAMOCTOSATE/ILHOMY MPHHATHIO IPAMOTHBIX
pelueHHit B KOHKPETHBIX JKH3HEHHBIX CHTYALUAX, CBA3AHHBIX C BEIIECTBAMH H HX
NpHMEHEHHEM,;

dopmuposanke y OOYHAIOUMXCH  KTHOYEBBIX HABBIKOB  (KIIOYCBBIX
KOMIIETeHIMH), MMEIOIMX YHHBEPCAILHOE 3HAYEHHEe IUIH pasinuyvHbIX BHIOB
JesTeNsEHOCTH: penierns npobiem, noncka, ananusa W obpaborku uHGOpPMALIHH,
HeoOxoauMeIX 18 npuobpereHus oneitTa [JEATEIRHOCTH, KOTOpas 3aHHMaer
BAXHOE MeCTO B T03HAHMH XHMHH, a TaKKe /Ul OLEHKH C MO3HUHIA
aKoNnoruyeckoll Oe30MnacHOCTH Xapakrtepa BIHAHHA BEUECTB H XHMHYECKHX
MPOLECCOB Ha OPraHu3M YelloBeKa W NPHPOAHYIO Cpeiy;



pa3BHTHE MO3HABATENLHBIX HHTEPECOB, MHTEILUIEKTYANBHBIX M TBOPHECKUX
cniocobrocTel ofyualomuxes: crocoGHOCTH CAMOCTOATENBHO NpHOOpeTaTs HOBLIE
3HAHUS 110 XMMHH B COOTBETCTBHH C AU3IHEHHRIMH NOTPeOHOCTAMH, HCIOIB30BATh
coBpeMeHHble HH(OPMALMOHHEIE TEXHONOTHU JIs NOHCKa M aHauu3a y4eOHOH u
HAY4HO-NONYAAPHOH HHGOPMAIIHH XUMHYECKOI0 COAePIKaHHA;

(hopmupoBanue U passuTHe Y 06yUarOIUXCs ACCOUMATHBHOTO H JIOMHYECKOro
MBIIILIeHIs, HAGII01ATeNBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE 0CObEHHO
HeoOXOIMMb!, B YACTHOCTH, NPU IUJIAHUPOBAHWH H MPOBCACHHH XHMHYECKOIO
JKCNEepPHMEHTA;

BOoCIMTaHWEe Y oOydaiolmuxcst yOeKIEHHOCTH B I'YMAHHCTHYECKOH
HAMPABIGHHOCTH XHUMHMM, €€ BakHOH ponu B pemenuu rio0ansHeX mpobiem
PALMOHATLHOTO [PUPOIONONBA0BAHMUA, ONONHEHUS IHEPreTHIECKHX PeCypcoB H
COXpaHeHHs [PHPOJHOIO PaBHOBECHS, OCO3HAHMA HeoGxoaMMocTH GepexHOro
OTHOIICHWS K MPHPOJE M CBOEMY 3/I0POBbLIO, a Takke NPHOOPETEeHHA OIbITa
MCTIONB30BAHMS TONYHYEHHBIX 3HAHMH JUI NPUHATHA I'PAMOTHBIX PEIUEHHN B
CHTYAIMSX, CBA3AHHBIX ¢ XHMHYECKUMH ABICHHAMH.

B yuebnom miane cpemuerc obutero oOpasosamms mpeamer «XuMHM)
fa30BOrO YPOBHS BXOAMT B cocTas npeaMerHoil obnactr «EcTecTBeHHO-HAYYHbIE
peaMeTh?.

Ofmee 9uc0 YACOB, OTBENEHHBIX UIA H3yHeHHs XMMHH, Ha Ba30BOM ypOBHE
cpenuero obuiero ofpasosanus, cocraruser 68 yacos: B 10 kiacce — 34 waca (1
qac B Hejlemo), B 11 xnacce — 34 qaca (1 1ac B Hegemo).



COJEPKAHHE OBYUYEHMSI
10 KJIACC
OPI'AHHYECKASI XAMUAS

TeopeTHHuecKkHe OCHOBBI OPraHHMecKOH XHMHH

TIpemver opraEntdeckoll XHMHAH: e€ BOIHHKHOBEHHE, PAIBHTHE W 3HAUCHHE B
MOMy4eHHH HOBBIX BEIIECTS H MATepHANOB. TeOpHs CTPOEHHA OpraHHYeCcKHX
coemurennii A. M. Bytieposa, eé ocHoBHbIe nookerHus. CTPYKTYpHbIE QopMyIbI
OpraHMYecKHX BemecTs. [ OMOIOrmA, H3OMepHa. XHMHYeCKas CBA3b B
OpraHM¥ecKuX COeIHHEHHAX —~ OJJHHAPHEIE H KPaTHBIE CBA3H.

[Tpencrasnenre o knaccuduKamuy opraHWyeckux Bemects. Homenknatypa
OpraHHvecKHX COe/WHEeHHil (cucTeMarWyeckas) M TPHBHATEHBIE HA3BaHHS
BAXKHEHIINX MpeIcTaBuTEIeH KIACCOB OPraHH4YeCcKHX BeIlIecTR.

DKCTePHMEHTANBHEIE METO[Bl W3ydeHHA BeMIeCTB M HMX MPEBPalleH !
o3HaKoMIeHHe ¢ obpa3’naMH OpraHMyYecKHX BEIIeCTB W MaTepHaiaMH Ha HX
OCHOBE, MOJIETAPOBaHKHE MOJIEKYll OpraHMYecKWX BellecTs, HaOmomeHHe H
OIMACaHHe AeMOHCTPAllHOHHBIX ONBITOB MO NMPEBPAIIEHHIO OpraHi49ecKHX BEILECTB
NMpH HarpeBaHuH (Iiasnenne, oOyrIMBaHAe H TOPEHHE).

¥Yraesoaopoasl

ANKaHBI: COCTaB M CTPOEHHE, rOMONOTHYecKHH psj. Meran ¥ 3TaH —
npocTeilie TMPEJICTABATENH ANKAHOB: (H3HYECKHE M XHMHYSCKHE CBOHCTBA
(peakumu 3aMelleHWs W TOpEHHs), HAXOWKIEHHe B TIPHPOJE, MONYUCHHE H
NMPHMEHEHHE,

AJIKeHBI; COCTAB ¥ CTPOEHHE, TOMOJIOrHYeCKHi paj. DTHIEH U MPOMWICH —
npocTeHinie TPeJCTABHTENH AIKEHOB: (H3MUeCKHe H XHMHUYECKHe CBOHCTBA
(peakum\  THAPAPOBAHHA, TallOTeHHPOBAHHA, THIAPATalWH, OKHCICHHS H
MONHMEpPH3AIIHA ), TOTYYeHHe H IPHMEeHEHHE,

Ankammensi: Oyragwen-1,3 W MetunGyrammen-1,3: cTpoeHHe, BaxKHeHIIHe
XMMHYecKHe cBoifcTBa (peakumsa momamepHsanun). [lomydeHve CHHTETHYECKOrO
KaydyKa W pe3sHHBL.

AJIKHHEI; COCTAB H OCODEHHOCTH CTPOSHMS, FOMOIOTHYECKHH psaj. ALETHICH
— mpocTeilmmii NpeACTABUTENh ANKHHOB: COCTaB, CTpOeHWe, (H3INHECKHE H
XHMHYECKHe CBOMCTBA (peakiu rHJApHpOBaHMS, TAIOreHHPOBaHUA, MMApaTally,
ropenmns), Mojay4eHne i MpUMEHEHHE,

Apensl. Benson: cocras, cTpoenHe, (u3puecKkMe M XMMHYECKHE CBOHCTBA
(peakuMy raJOreHHPOBAHWS W HUTPOBAHMA), MONYYEHHE W NPUMEHEHHE. Tonyon:
cocmas, cmpoenue, QuIUYECKUE U XUMuHECKue  Cc6olicmed  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUR), NOAYHEHUE U NpPUMEHEHUE. TokcHYHOCTE



apeHoB. ['eHerHueckas CBS3bk MENAY YITICBOAOPOAAMH, NPHHAUIEKANITMMH K
Pa3IMYHBIM KIIAcCaM.

[pupojsbie UCTOMHUKM Yyriaesonopodos. Ilpuporisblii ras ¥ NOMYTHBIC
medrsnsie rase. Hedrs u ed mpoucxoxnenne. Cnocobui nepepabotku HedrH:
NeperoHKa, KpekuHr (TepMuveckui, karamuruueckuit), nuponus. Ilpomyxrsr
nepepalboTki HedyTH, X PHMEHEHUE B IIPOMBIULICHHOCTH ¥ B Obiy, KamenHsii
YTOJib W MPOIYKTEL ero rnepepaboTk.

DKCIepUMEHTALHBIE METOJB HM3Y4EHHMs BEIICCTB U MX IIpeBpallleH !
o3pakomyieHde ¢ ofpasiaMyd IIACTMAcC, KaydyKoB M PE3HHBI, KOJICKIHH
«Hedbrsy u  «Yroas», MOJCIHPOBAHHE  MOJCKYI  YIIICBOJOPOXOB H
raJIOreHONPOM3BOJHLIX, NPOBEJIeHAE IpaKTHyeckoil paboTel: notydeHHe STHICHA
W M3y4eHHEe ero CBOHCTB.

PacuérHble 3a1a4H.

BeiuuclieHds 10 YpaBHEHMIO XHMHdeckod peakuuH (Maccsi, 00BEMa,
KOJIMMECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PeakilHH 0 M3BECTHBIM MAacce,
0GBEMY, KOMHUECTBY OJHONO M3 UCXOLHBIX BEIIECTB HIIH IPOYKTOB PeaKilui).

Kucaopoacoaepmampe oprannviecikne coenHenns

[lpejensHbie OAHOATOMHBIC COMPTEl, MeTanon M 3TaHON: CTPOCHHE,
dusmueckne W XHMHHeCKHMe CBOMCTBA (peakuMu ¢ AKTHBHBIMH METALIAMM,
rajJoreHoBOJIOPOaMH, ropeHHe), npuMeHeHHe. BojopojHbIE CBAIM MMy
MoJleKy1aMu cnupToB. [lelicTBre MeTaHONa | HTAHO/IA HA OPraHu3M 4eI0BeKa.

MuoroatoMHsle COMPTHL.  ODTHICHIIHKOIbL M [VIHLIEPHH: CTPOSHHE,
dusMuecKkHe B XHMHueckHwe cBolicTBa (B3auUMOJIEHCTBHE CO  LIENOYHBIMH
METANNAMH, KAYeCTBEHHAs Deakidd Ha MHOroatoMHsle criprst). [leficTeue Ha
opranuam 4enosexa, [TpumeHenne riIuLIeprHa B HTUICHITTHKOIA.

Menon: CTPOEHME MOJEKYIbl, (U3MUeCKHe W XMMHYECKHe CBOHCTBA.
ToxcuanocTs (perona. [Ipumenenue henona.

Anpaersasl ¥ xemoust. DopMmanbaerni, AUCTAIBACTHI: CTPOCHHE,
(pusnueckue U Xumudeckue cpoiicTsa (peaKuMH OKHMCICHHS M BOCCTAHOBICHHA,
KauecTBEHHBIC PEaKiliH), MOy4eHHEe H NPHMCHeHHE.

OHOOCHOBHEIE npejie/ibHble  KapGoHOBeie KucnoTsl, MypaBbunad W
yKCYCHas KMCIOTHI CTPOCHHE, (QU3NHECKHEe M XMMHYCCKHE CBOHCTBA (coiicTsa,
oflHe A1 KIacca KACIOT, peakius Tepu(HKaliy), NomyYeHAe H NPHMEHEHHE.
CreapuHOBas W ONEHHOBAS KHCJIOThI KAK MPE/CTABUTENH BBHICIIMX KAapOOHOBBIX
kHeoT. MBLIa Kax cony BRICHIMX KapOOHOBBLIX KHC/IOT, HX Mololee JelcTBHe.

Crnokssle 2GUpE Kak mpou3BogHeie KapGoHossix KuenoT. I'mapomus
crioskHBIX 3¢bupoB. Hupst. [uaponns xupos. IIpumenenue sxkipos. bronornieckas

pOJib JKHUPOB.




VIeBOOE: COCTaB, KilacCH(UKalMs  YIUIeBOJX0B  (MOHO-, JH- H
nomcaxapuisl). I'mokosa — npocreiiluuii MOHOCaxapuj: 0COOGHHOCTH CTPOEHHMS
MOIIEKYNbl, (H3HYECKHE M XMMUYECKHe cBoiicTsa  (B3aMMoOJeHCTBHE C
rugpokcuaoM meu(ll), okuciaeHue aMMHAaYHBIM PAcTBOPOM OKCHIA cepebpa(l),
BOCCTAHOBNEHME, OpOeHHe [IIOKO3bl), HAXOKAEHME B IPHPOJE, NPHMEHECHHE,
Guonoruyecxkad pois, Dorocunres. PpyKro3a KaK H30Mep IOKO3bI.

Kpaxman W Uemonosa Kak npupojusie nomumepst. Ctpoerne kpaxmaia u
nesumronossl,  MHlMueckMe M XMMMYecKue CBOMCTBA Kpaxmana (rHApONH3,
KA4eCTBEeHHAA PLaKiUd ¢ HOAOM).

JKCNEPUMEHTANBHEIE METOIBl H3YHCHHA BEIIECTB M MX MNpeBpalleHH:
nposefenne, HaGMOjEHKe M OIMCAHHE AEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHLIE PEAKIMM OJHOATOMHBIX CHHPTOB (OKHCICHHE 3TaHona
oxcuaoM Meau(ll)), MHOroaTOMHBIX CHMPTOB (B3auUMofelicTBHE TIHIEPHHA C
ruapokeraom meau(1l)), ansaernnos (OKMCIEHHE aMMHAYHBIM PAaCcTBOPOM OKCHIA
cepebpa(l) u runpoxcumom memu(ll), BaaumojeficTBHE Kpaxmaia ¢ HOIOM),
npoBejieHHe NpakTHIecKkoi paGoTsl: cBOHCTBA PACTBOPA YKCYCHOH KHCIOTHI,

PacuérHnle 3a1a4H.

BuIYMCIEHHS 110 YPaBHEHHIO XHMHMYecKkod peakuus (Maccel, o00bEMma,
KOJHYeCTBA HCXONHOIO BelllecTBa HIH MPOIYKTa peakuHH no H3IBECTHBIM MACCE,
06BEMY, KOIHYECTBY OJHOIO M3 HCXOAHBIX BEUIECTB HIIM IPOAYKTOB PeaKitii).

AszoTcoepKallie OpraHH4yecKue CoeIHHeH M.

AMHHOKHCIOTEI KaK am(oTepHble opranHdeckue coequHenus. PusHyeckue
M XMMHYeCKHe CBOHCTBA aMHMHOKHCIOT (Ha npHuMmepe r/MiMHA). buonormkgeckoe
3HA4YCHHE aMuHOKMCHOoT, [lenTrHast.

BenkH Kak NpPHPOAHLIE BHICOKOMONEKYIApHble coejuHerus. [lepButHas,
BTOPHYHAA W TpeTWuHas crpyKTypa Genkos. Xumuueckde cBoiicTsa GenKos:
HJIPOAN3, IEHATYPALHS, Ka4ecTBeHHEIe peakiiy Ha Gexn.

DKCNepUMEHTANIBHEIE METOABl M3YyYeHHs BEIeCTB M HX npeBpalieHHH:
HaGIIO/IeHHe U OITHCAHKE JeMOHCTPALMOHHBIX ONBITOB: IeHaTypalus 6enKoB npH
HAIPEBAHHH, [IBETHBIE PeaKiuy OeIKoB,

BuicokomoiekyasipHble COeHHCHUA

OCHOBHBIE MOHATHA XHMHH BHICOKOMOJIEKYIISPHBIX COSIMHEHMI: MOHOMEp,
NoMMMeEp, CTPYKTYPHOE 3BEHO, CTEICHb [OMTNMEPH3AlIHH, CPeIHAN MONEKY IApHAA
macca. OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJICKY/APHBIX COERHHEHHH —
noJiHMepH3alug H NoaUKoHIeHCAITHA.

JKCHePUMEHTAIbHbIE METOAbl HM3YMeHHS! BEUIECTB M MX [MpeBpallleHHi:
O3HAKOMIIeHHE ¢ 00pasnaMyu NPUPOAHLIX W HCKYCCTBEHHBIX BOJIOKOH, MacTMace,

Kay+yKOB.
Me#ripeIMeTHEIE CBA3H,



Peanusarus MexKnpeIMeTHBIX CBs3eil NPy U3ydeHHH OPraHHYecKol XUMHUH B
10 Kiacce OCYHIECTBISIETCH Hepe3 MCNONb30BaHMe KaK OOLIMX eCTEeCTBEHHO-
HAY4HBIX MOHATHH, TAK ¥ NOHATHUH, SBILIOIMUXCA CUCTEMHBIMH [UIS OTACHBHBIX
TpeJIMETOB eCTeCTBEHHO-HAYYHOTO [IHKIIA,

QBIHe ecTeCTBEHHO-HAYYHLIE NOHATHA: SBIeHHe, HaydHEIH dakT, rurnoresa,
3aKOH, TEOPHS, aHANW3, CHHTe3, KIacCH(HKAIMA, NIePHOIMYHOCTh, HalmoAeHHe,
H3MEPEHHE, SKCIIEPHMENT, MOJAEIHPOBAHHE,

Mduauka: Marepus, OIHepPrus, Macca, aroM, 3EKTPOH, MOJEKYJa,
sHepreTHueckuil YpOBeHb, BellecTBO, Teno, o0bEM, arperarHoe COCTOSHHE
BeIecTBa, (HU3UYECKHe BENHMHHE] i eIHHULIBI X HIMEPECHHIL.

Buonorus: knerxa, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHHsMe,
(oTocuHTes, OHONOrMYecKH AaKTHBHBIE Bemecrsa (Oenkw, yrieBOJbl, JKUPBI,
(hepMeHTEL).

['eorpadms: MHHEpAIBl, TOPHBIE TIOPOJILL, MOJE3HbIE HCKONAEMbIe, TOIUIHBO,
pecypcest.

TexHonoras: HINEBLIS [IpOAYKTBI, OCHOBLI palHOHAIBHOID MMHTAHHA,
MOKIIHE CPEeJICTBA, JIEKAPCTBEHHbIE H KOCMETHYSCKHE MMPENapaThl, MaTEPHAILI H3
HCKYCCTBEHHBIX H CHHTCT HYECKHX BOJIOKOH.

11 KJACC
OBIIAS H HEOPTAHHYECKAS XHMHsL

TeopeTH4YecKHe OCHOBLI XHMHH

Xumuueckai snmemedt. ArtoMm. Slgpo aroMa, H30TONBI. JNEKTPOHHAS
obonouka. DHepreTHYECKHe YPOBHH, TIONYPOBHH. ATOMHbIE opbuTand, s-, p-, d-
snemenTsl. OcoBeHHOCTH pacnpeselieHns EKTPOHOB 10 opOHTANAM B aToMax
3/1eMEHTOB TIEPBEIX YeTHIPEX IePHOI0B. DIEKTPOHHaA KOH(MHIYpPALHA aTOMOB.

IMeproawyecknii 3axon u [leprogudeckas CHCTEMAa XHMHUECKHX 37IEMEHTOB
. V. Menjiencesa. CBs3b MePHOAMYECKOr0 3aKoHA M [lepHOIHYECKOH CHCTEMBI
xumAvecknx snementos J[. M. Menneneesa ¢ coBpeMeHHOR TeopHeld CTpoeHHS
aTOMOB. 3AKOHOMEPHOCTH W3MEHEHHA CBOHCTB XHMMHUECKHX 3/EMEHTOB H
oOpasyeMblx HMH TPOCTBIX H CAOXKHBIX BEIIeCTB MO TPynnamM M I[EpHOAaM.
3HaveHne TEPHOIHIECKOTO 3aKOHa B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMWYecKas CBf3b. BHIBI XMMHYECKOH CB33H
(koBaneHTHas HeMoNspHAs% W NOJApHAs, WOHHAS, MeTa/urMdeckas). MexaHH3Mbl
oOpa3oBaHHMA KOB&JIEHTHOR XWMMuecKod cB#3HM (OOMeHHBIH M JIOHOPHO-
aKIenTopHENi). BogopoaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPHLATENBHOCTD.
Crenens okuciennd. MoHEL: KATHOHBI ¥ AHHOHBI.



BelecTsa MOJNEKYJASPHOIO M HEMOJEKYJAPHOIO  CTPOeHHs.  3aKoH
[IOCTOSHCTBA COCTABA BellecTBa. THIIbLI KPUCTALIMHECKHX peléToK. 3aBUCHMOCTE
cBOJCTBA BEIIECTB OT THUIIA KPUCTATITHYCCKOH PEIIETKH.

IMonstue o gucmepcHbX cucTemax. McruHHbie ¥ KOLIOWIHBIE PacTBOPSI.
MaccoBsas gond BelllecTBa B pacTBOPE.

Kaaccuduxanms HeopraHu4ecKHx coeInHeHuil. Homenknarypa
HeopraHu4eckux Bemecrs, ['‘eHerwdeckas CB3b HEOPraHHYeCKHX BEILECTB,
NPUHAUIEKALIIMX K PAsTHYHBIM KIIaCCaM.

Xumuueckas peakuus. Knaccmdukamus  XuMuveckHX — peakimii B
HeOpraHuYecKoll ¥ OpraHMveckoll XHUMHMHM. 3aKOH COXPAHEHHS MAcChl BELICCTB,
3AKOH COXPAHEHHA M [PeBPAeHHS DHEPTHH [TPH XHMHYECKHX PEaKIHAX,

CKOpOCTh PeakuuH, e 3aBHCHMOCTh OT pasnudHsIX (axropos, OGparumsie
peaxuun. Xumudeckoe pasHopecHe. DakTophi, BIHAOUME HA COCTOAHHE
xumuyeckoro pasHosecud. [Tpuuipan Jle [laresnse.

DnekTpoanTHYecKas quccouuaias. Cubnbie H crabbie snexTponuTsl. Cpeaa
BOJIHBIX PACTBOPOB BElECTH: KUCas, HeHTpalbHad, HenouHad.

OKHCITHTEIBHO-BOCCTAHOBATE/ILHBIE PEAKIHH.

DKCIEPHMEHTATTLHEE METOJEl W3YYeHHs BEmecTB M MX TpeBpalleHui:
nemonctparus Tabmun «[leprouueckas cucrema Xumudeckux snementos /1. .
Mengeneesa», usydenne Mozeneil KpHcTa/Hueckux pewdrok, HabmoneHne M
OIHCAHNE JEMOHCTPAUHOHHEIX ¥ J1a00PaTOPHLIX OILITOB (PA3IOXKEHHE NEPOKCHIA
BOJIOPOJIA B NPUCYTCTBHM KAaTAIM3aTOPA, ONPEJICIEHHE CPejibl PACTBOPOB BCIIECTB
¢ HOMONIGIO YHHBEPCAILHOTO MH/MKATOPa, peakiuH HoxHoro obmeHa),
npoBefieHHe NMpaKTHueckoi paboTsl «Biusanue pasiuaHbIX (haKkTOpOB Ha CKOPOCTh
XUMHYECKOH peaxium.

Pacuérnsble 3a1a4H.

Pacuérsl 10 YpaBHEeHHSM XHMHYECKAX peakuuii, B TOM HHCIE
TEPMOXUMHYECKHE Paculrhl, PacdéTsl ¢ HCNOMB30BAHHEM TMOHATHS «MaccoBas
IONS BELecTBaY.

Heopranpveckas XuMHs

Hemeramisl, [lonowkenne wHemeramios B [lepHoamueckol  cucTeme
xumuueckux snementos JI. M. Mergeneesa H 0COOEHHOCTH CTPOSHHSA ATOMOB.
dusHdeckHe CBOMCTBA HEMETAIIOB. AJUIOTpONHS HeMeTanioB (Ha mnpuMmepe
KHcnopona, cepsl, Gocdopa u yrieposa).

XuMudeckHe cBoHCTBa BayKHEHIUHX HeMETA/noB (rajoreHos, cepel, asoTa,
docdopa, yrmepojga M KpeMHHs) H  MX coejiHeHni  (OKCHJIOB,
KHCJIOPOICOACPIKAIIMX KHCIIOT, BOJOPOIHBIX COEHHEHH ).

TpuMenerHe BaXHEHIIHMX HEMETAUIOB M HX COEIHHEHMI.



Metamisl, [lonoxenue metanios B [leproaudeckoil cHCTEME XHMHYECKHX
snementos JI. M. Menneneesa, OcoGeHHOCTH CTPOEHHS /EKTPOHHBIX 00oJ04eK
aroMoB Meramnos. Obume husuyeckue crolicrsa metamios. Cruiasbl METALIOB.
DneKkTpoXuMUYecKuii pajl HANPMHKEHKH MeTallIoB.

Xumuueckue cpolicTBa BakHelmx Meraios (HATPHIM, Kauwi, KalbLHH,
MarHuil, ATIOMHEAMN, IIMHK, XPOM, JKeJe30, Me/lb) H HX COe/IMHEHHH,

O6mme crocobel nonyuenus Meranios. [IpumeHeHne MeTaios B OHITY
TEXHHKE.

DKCIepPUMEHTATLHEE METO[Bl HM3y4eHMs BEIICCTB U WX [NpPCBPALlCHHIl:
H3yYEeHHEe KOJTEeKIHH «Meta)nel ¥ CIUIABED), 00pa3’lOB HEMETAIOB, pelleHHe
SKCHEPHMEHTANBHBLIX 3a/1a4, HaOMOJEHHE M ONMHCAHHE [EMOHCTPALHOHHBIX H
71a6opaTopHEIX ONBITOB (B3auMoOJelicTBHE TMIPOKCHIA ANOMHHHA C PaCTBOpaMH
KHCJIOT M 1[eI04ell, Ka4eCcTBeHHbIE PeaKiy Ha KATHOHEI METAILUIOR).

PacuérHsle 3a/1a49H.

Pacuétel Maccsl BelecTBa win 00bEMAa ra’oB 110 M3BECTHOMY KONHYECTBY
pemecrsa, Macce Wi o0bEMY OJHOrO M3 YY4CTBYIOUIHX B PeaKIlHH BEUICCTB,
pacuérsl Maccel (00bEMa, KoMHYECTBa BEILECTSA) NPOJIYKTOB Peakiuu, eciii OaHO
H3 BelecTB HMEET MpUMECH.

XHMHA H KH3IHb

Pose XuMHE B 00ecredeHHH HKONOTHYECcKOMH, HepreTH4ecKoi H MUIIEeBOM
Ge3onacHOCTH, pa3sUTHH MejuuuHbl. [loHATHEe O HAYYHBIX METONAX IMO3HAHUA
BEIIECTB M XMMHYECKHUX peaxiui.

[lpencrasnenuss o6 o6mWMX Hay4YHBIX MPHHIHUIEX [POMBILILICHHOTO
[ONYYeHHs BAKHEHINUX BEIECTB.

Uenosek B MMpe BeIeCcTs M MATEPHAIIOB: BAKHEHIIHE CTPOHTEIbLHBIC
MATEPHANL], KOHCTPYKUMOHHBIC MATEPHANLI, KPACKH, CTEeKIO, Kepamuka,
MATEPHANIE! JUIA 3MeKTPOHUKM, HAHOMATEPHAILI, OPraHMveckHe H MHHCPANbHBIC
yaobdpeHus.

XHMHS ¥ 3J0pOBLE HeJOBEKa: MPABHJIA HCMONB30BAHHA JICKAPCTBEHHBIX
npenaparos, npagiia 6e30nacHOro HCNoiL30BaHus penaparos ObLITOBOH XHMHH
B MOBCEHEBHOH KHIHH.

MexnpeIMeTHBIE CBA3H.

Peanusamus  MEXIPEAMETHBIX cCBf3el npu  u3ydenwn obwed H
Heoprasugeckol xumuyu B 11 Knacce oCylECTBAAETCA Yepe3 HCHIONb30BAHHE KaK
OBLIMX ECTEeCTBEHHO-HAYYHBIX TIOHATHH, Tak M TOHATHH, ABAAIONIMXCH
CHCTEMHBIMH JUIs OT/CABHEIX NPEJIMETOB eCTECTBEHHO-HAYTHOI'0 LIMKAA.

OB6IuMe ecTecTBeHHO-HAYYHBIE MOHATHA: HayuyHBIi daxT, runoresa, 3aKoH,
TEOpHA, AaHamH3, CHHTES3, KIacCH(HKALNS, [epHOaHHHOCTD, Habmoaenne,
IKCIEPHUMEHT, MOJIC/INPOBAHKE, HIMEPEHHE, ABIICHHE.



Du3MKa: MaTepus, SHEPrus, Macca, aToM, MEKTPOH, NPOTOH, HEHTPOH, HOH,
H30TOI1, PaHOAKTHBHOCTB, MOJIEKY 18, SHEepreTHYeCKHil ypoBeHsb, BeIeCTBO, TeNo,
00néM, arperaTHoe coCTosHME BelecTsa, GUIHIecKHe BEeJIHYHHBI ¥ eIMHHIBI HX
H3MEPEHH, CKOPOCTS.

BuONOrM: KIETK4, OpraHusM, 9SKkocucTema, Ouocdepa, Maxkpo- H
MHEPO3JIEMEHTE], BHTAMHHEI, obMeH BeluecTs B OprasHusMc.

Ieorpadus: MUHepansl, FOPHLIE [1OPO/bI, NOJIE3HEIE HCKONAGMbIE, TOILTHBO,
pecypcehl.

TexHOJIOrHS: XUMHYECKasd ITPOMBIIIIEHHOCTD, METAIYPIus, POU3BOACTBO
CTPOMTENILHBIX MATEPHAIOB, CENECKOXO3AHCTBEHHOE IIPOM3BOJCTBO, MHINCBAsA
IIPOMBIILIEHHOCTE,  (hapMaLeBTHYecKas  NPOMBIILIEHHOCT,  TPOM3BOACTBO
KOCMETHYECKHX IIPEaparos, MPOM3BOJCTBO KOHCTPYKUHOHHBIX MaTepHaslos,
JJIEKTPOHHAA H]JOMI:I]J.UIEH.HUCTL, HAHOTEXHOIOI'HH.



ITJIAHUPYEMBIE PE3VJIbTATBEI OCBOEHUSA ITPOI'PAMMBI 10 XMMHWH
HA BA3OBOM YPOBHE CPEJIHEI'O OBLIEI'O OBPASOBAHWAA

JUYHOCTHBIE PE3YJIbTATHI

®IOC COQ ycranasnuBaeT TpeDoBaHMA K pe3yabTaraM OCBOSHHA
ofyuaiomMMHC  TIporpaMM  cpearero  ofuero oOpa3oBaHus  (JIHYHOCTHBIM,
MeTanpe/MeTHEIM W mpeiMeTHBIM), HayuHo-MeToauveckoi OCHOBOH JUIs
paspaGoTKH MIAHUPYEMEIX Pe3yIbTaTOB OCBOEHMS MpOTpaMM cpejaHero obmero
o0pa3oBaHMs ABIAETCH CHCTEMHO=IEATENBHOCTHBIH MOJIXO/L.

B COOTBETCTBMH € CHCTEMHO-JICATENBHOCTHBIM [IOAXOAOM B CTPYKTYpe
JIMMHOCTHBIX pe3yIbTATOB OCBOGHHA NpeaMeTa «XHMHA» Ha YpOBHE CpeaHero
obuero obpazoBanus BeIIEIEHEI CAEIYIONIHE COCTABIAIONUIHE:

oco3Hanne oOyualonMMKCA POCCHITCKOM TIpaykJaHCKOH WAGHTHYHOCTH —
IOTOBHOCTH K CAMOPAIBUTHIO, CAMOCTOATENBHOCTH H CAMOOTIPEISICHHIO;

HaJIHYHE MOTHBAINH K 00y9IeHHIO;

He/IeHANPaBIeHHOe Pa3sBATHE BHYTPEHHNX yDemneHnH NHYHOCTH Ha OCHOBE
KITIOYEBBIX [IeHHOCTeH W HCTOPHYECKHX TpaaKiHii 0a30B0#H HAYKH XHMHH,

FOTOBHOCTE W CHOCOOHOCTh OOYHAIOIMXCH PYKOBOJICTBOBATBCA B CBOEH
JIEATeNEHOCTH I[EHHOCTHO-CMBICTIOBBIMH YCTAHOBKAMHM, TPHCYIIMMH [ENTOCTHOH
cHCTEME XHMHYECKOT0 0Dpa3oBaHms,

HAJTHYHE NPABOCO3HAHHA SKOMOTHYECKOH KyILTYpPsl H CIIOCOOHOCTH CTaBHTH
LieJTH ¥ CTPOHMTE KH3IHEHHEIE MIAHEL.

JInuHOCTHEIE Pe3yNbTATH OCBOGHMS mpeaMera «XHMHA» NOCTHTAIOTCH B
enuHCTBE Y4eOHOH M BOCHHMTATENBEHOM JEATeNLHOCTH B COOTBETCTBHH C
I'YMaHHCTHYECKHMH, COLMOKYIIBTYDHEIMH, AYXOBHO-HPABCTBEHHBIMH [EHHOCTAMH
M WMISANAMW POCCHICKOro rpaknaHckoro ofinecTsa, NMPHHATEIMH B obmecTse
HOpPMAMH M TpaBWiiaMM  TIOBENeHWs,  CMOCOOCTBYIONMIMMH  TIpoleccaM
caMOMOo3HaHHs, CAMOPA3BHTHA W HPABCTBEHHONO CTAHOBACHHA JIHYHOCTH
obywarommxcs,

JInuHOCTHBIE Ppe3yjIbTaThl OCBOEHHA TnpeaMera «XHMHA» OTPAKAOT
cOPMHPOBAHHOCTH OITEITA TO3HABATENBHOH M MPAKTHYECKOH EATENBHOCTH
oOyHaOImMXCs 70 PeaH3alMH NPAHATEHIX B 00INecTBe NeHHOCTEH, B TOM YHCIE B
HACTH:

1) rpaskIancKOro BOCHHTAHNA:

Qco3HaHus 0BYJAIONIMMHCA CBOMX KOHCTHTYLIHOHHEIX TTpaB i 0643aHHOCTeH,
YBaXKEHHA K 3aKOHY H TPaBonopA/IKY;

NpejcTaBleHHs O CONWANBHBEIX HOpPMax H IPaBjaX MENUTHYHOCTHBIX
OTHOLIEHHH B KOINEKTHBE,



OTOBHOCTH K COBMECTHON TBOpUECKOH [eATENbHOCTH [PH CO3/IaHHH
yueGHBIX NPOEKTOR, pelleHHH yueGHLIX M [03HABATENBHBIX 3a/1a4, BBIIOIHEHHN
XHMHYECKHX IKCIIEPHMEHTOB,

cnocoOHOCTH TIOHMMATH ¥ TIPUHHMATH MOTHBEL, HAMCPEHHH, JIOTHKY H
apryMeHTS! JIDYTHX [PH aHAIU3E PA3/IHYHEIX BUIIOB Y4eOHOH JesTe/IbHOCTH;

2) naTpHOTHYECKOTD BOCIMTAHNA!

LIEHHOCTHOI'O OTHOLIEHHMS K MCTOPMYECKOMY H HAy4YHOMY HACJHeIHIO
OTEe4YeCTBEHHON XHMHH;

YBAKEHHA K [pOLECCY TBOpYecTBa B 00NacTH TEOPHH H IIPAKTHYECKOro
NPUMEHEHHS XHMWH, OCO3HAHHMA TOro, YTO AOCTHAEHHS HAYKH eCTh Pe3yibTar
JUTHTENBHRIX  HAOMIOJeHuil, KpPONOTIMBBIX  3KCMEPHMEHTANLHBIX  MOMCKOB,
NOCTOAHHOIO TPYAa Y4EHEIX M IIPAKTHKOB;

MHTEpeca H TIO3HABATENLHBIX MOTHBOB B MONYYEHHH M MOCHEIYIOMEM
aHanuse HHMQOPMAIHK O NepefoBhIX JOCTHKEHHAX COBpeMeHHO} oTeuecTBeHHOM
XHMHH;

3) nyX0BHO-HPABCTBEHHOI0 BOCHHTAHMA!

HPABCTBEHHOTO COIHAHWSA, ITHIECKOTO MOBEASHHA;

criocobHOCTH OLIEHHBATE CHTYALIMH, CBAZAHHBIC ¢ XHMHYCCKHMH ABICHUAMM,
M TPHHAMATH OCO3HAHHEIE PELIeHHs, OPHEHTHPYACH HE MOPAlbHO-HPABCTBEHHBIC
HOPMBI ¥ LEHHOCTH;

FOTOBHOCTH OLEHMBATL CBOE TOBEACHME M MOCTYIIKH CBOHX TOBApHILUCH C
MO3MLMH HPABCTBEHHBIX U NpPABOBLIX HOPM M OCO3HAHME MOCIE/ICTBHH 3THX
MOCTYMKOB;

4) popMHPOBAHKS KYJILTYPbI 310POBbLA:

[oHUMaHus lUeHHocTedl 3goposoro u OesomacHoro obpasa KW3HH,
HeoBXOMUMOCTH OTBETCTBEHHOTO OTHOLICHHS K coOcTBEHHOMY (H3HYECKOMY H
NCUXHYECKOMY 3/10POBbIO;

cobmozenns. mpasun Gesonackoro ofpamenns ¢ BeuiecTBamM# B OBITY,
MOBCETHEBHOH KH3HH K B TPYIOBOH HesTe/IbHOCTH;

NOHMMAHHA LEHHOCTH [IPABWN HMHJHBHIYAITBHOIO W  KOJJIEKTHBHOTO
Ge30I1acHOro MOBEACHNS B CHTYALMSAX, YTPOKAIOUIMX 3/I0POBBIO H KH3HH JIIOJeH;

OCOAHAHMA TOCHENCTBHIl M HENpUATHS BpeAHsX npubbrex (ymorpebneHus
AIIKOrONs, HAPKOTHKOB, KypeH#us ),

5) TpYA0ROI0 BOCTIHTAHHN:

KOMMYHUKATHBHON  KOMIIeTeHTHOCTH B  ydebHo-HCCeoBare/bCKoi
JAeATeNsHOCTH, OOIECTBEHHO [OJe3HOM, TBOpUECKOW H  JAPYTHX  BHAAX
NEeSTeNbHOCTH;

YCTAHOBKM HAa AKTHBHOE Y9YacTHe B pPEIIeHHH MPAKTHISCKHX 3aaad
COLHAABHOMN HANPABIEHHOCTH (B PAMKAX CBOEro Kiiacca, IKobl);



MHTEpeca K IIPaKTHYECKOMY M3Y4YeHHIO npodeccuii pa3nuyHOro poaa, B ToM
YHCNIE HA OCHOBE IPHMEHEeHMs! NIPe/IMETHRIX 3HAHUH N0 XUMHHU,

YBaXKEHHA K TPY/LY, MOLSM TPY/a B Pe3yibTaTam TPY/I0BOH JeATeN1bHOCTH,;

FOTOBHOCTH K OCO3HAHHOMY BhIOOpY MHAMBHIYambHOH TPAGKTOPHH
obpazopanus, Gymyweli npodeccun W peanmmsanui COOCTBEHHBIX JKHIHCHHBIX
IIAHOB ¢ YYETOM NTHYHOCTHEIX MHTEPECOB, CIOCOOHOCTE! K XMMHH, HHTCPECOB U
norpebHOCTEl 0b1ECTBA,;

6) IKOJIOrHYECKOr0 BOCIIHTAHHA?

SKOJIOrMYEcKH 1enecoo0pasHoro OTHOINEHHA K MPHPOJE, KAk HCTOYHHKY
CYLIeCTBOBAHMS KU3HH Ha 3eMie;

noHuManug rnobalkHOrO XapakTepa 9KOJOrHYecKuX npobiem, BIHsSHUS
3KOHOMMYECKHX [IPOLIECCOB HA COCTOSHUE PUPOHON B COUMAIBHOH CPeIbl;

OCO3HAHMS HeoOXOJHMOCTH HCIOJB3OBAHHS JOCTHXEHHH XHMHH A
pelleHus BOIPOCOB PALMOHAIBHOIO PHPOIOIO/IB30BAHNS;

AKTHBHOTO HENpPUATHA  NeHCTBHI, NPHHOCKIIMX Bped  OKPYKAKOLIeH
NpHPOHOH cpesle, YMEHHS NPOTHO3HPOBATh HeOMArONPHATHEIE KONOrHYCCKHE
NOCHEACTRHA NPeAIIPHHAMAaeMBIX AeHCTBHA H MPEiOTBPallaTh X,

HAITMYHA PA3BHTOrO IKOJOTHIECKOrO MBILUICHHS, SKOJIOrHYeCKOil Ky JIbTYpEl,
OIBITA HeATeLHOCTH IKONOTHICCKON HANpaBIEHHOCTH, YMEeHHS
PYKOBOACTBOBATHCA HMH B M03HABATENBHOH, KOMMYHHKAaTHBHOH M coUHANbHOM
npakTuke, CrHocobHOCTH ¥ YMEHHS aKTHBHO [POTHBOCTOATH —HJEONOTHH
xemoobuu;

7) HEHHOCTH HAYHHOI'O MO3HAHHN:

chOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO PasBHTHA HayKH H OOIEeCTBeHHON PAKTHKH,

NOHMMAHHMA CHEUMOMKY XHUMHM KaK HayKd, OCO3HAHHH e€ poiH B
dOpMHUPOBAHHY PALMOHAILHOIO HAYYHOIO MBIIUIEHHS, CO3JaHHH UEJIOCTHOIO
npencrasiends o0 OKpyKalolleM MHPE Kak O eMHCTBE NPUPOJIEI H HEIOBCKA, B
MO3HAHWM TIPHPOAHBIX 3AKOHOMEPHOCTEH M peleHHH npobiaeM COXpaHeHHs
MPHPOIHOrO PABHOBECH;

y6exaéunocTs B 0COGOH  3HAUMMOCTH XHMHH IS COBPEMEHHOM
[MBHIH3ALMK: B e TI'yMAHHCTHYECKOH HANPABNEHHOCTH M BaXHOH pond B
CO3/AHKM HOBOH 6a3kl MATEPUATBHOM KYJIBTYPHI, pelieHH: rnobansbix npobiaem
YCTOUMBOrO PasBUTHA HENOBEYMECTBA — CHIPbEBOH, IHEPreTHICCKOH, MHLIEBOH H
skomorudeckoii Ge30nacHOCTH, B Pa3BHTHH MeIMIMHEL, obecnedernnn YCAOBHH
YCHEUHOTO TpyJa ¥ IKOIOrHYeckH KOMMOPTHON IKHM3HH KOKAOro HieHa
obmecTsa;

eCTECTBEHHO-HAYYHON TIPaMOTHOCTH: TMOHHMAHMH CYIMHOCTH METOJ0B
MO3HAHMA, MCTIONbLIYeMBIX B €CTECTBEHHBIX HAyKax, CrnocoOHOCTH HMCMOIB30BaTh



noJIyyaeMsle 3HAHHA UM aHATA3A M OOBACHEHHS SBJICHHH OKpYXAlOLIero MUpa o
NPOMCXOAAIIHX B HEM H3MEHEHHH, yMeHUs jle/laTh 060CHOBaHHEIE 3aKIOYEHHA Ha
OCHOBE HayIHLIX (aKTOB M MMEIOIMXCA JaHHBIX C LeAbl0 [OIyHCHHA
NOCTOBEPHEIX BBIBOAOB;

CIIOCOBHOCTH CAMOCTOATENLHO MCIIONB30BaTh XMMHHECKHE 3HAHHA JUIA
pelueHust IpoGieM B pealbHbIX HKUIHEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHMIO M MCCIEe/IOBATEILCKOM NeATeNBHOCTH;

rOTOBHOCTH ¥  cllocobHOCTH K  HenpepblBHOMY oOpasoBaHHio H
camo06pazoBaHuio, K aKTHBHOMY MOIYHEHHIO HOBBIX JHAHMH 10 XHMHH B
COOTBETCTBHH C JKU3HEHHBIMHK NOTPEOHOCTAMH;

uHTEpeca X 0COGEHHOCTSM TpyJa B pasuunbX chepax npodeccHOHANBHOH
NesTelIbHOCTH.

METANPEJIMETHGIE PE3YJIBTATDI

MertarnpeMeTHEe pesybTaTel 0cBOeHUs yuebnoro npeamera «XHMH®) HA
ypoBHe cpeasero obuero 00pasoBaHnA BKIIOHAIOT!

JHauMMBle Ui (QOPMHpOBAaHWMS  MHPOBO33peHHs  oOywaroumxcs
MEMTHCIIHIVIMHAPHEIE (MeKIIpeaMeTHBIe) ofueHay HbIe MOHATHS, OTPAXKAIOIIHE
HEMOCTHOCT HAYYHOM KapTUHLI MHpa W CHelMpHKY MeTOJIOB MO3HAHNA,
HCIIOMB3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BeUIeCTBO, JHEPrus, ABICHHE,
[POIIECe, CUCTEMA, HAYYHEIH (aKT, NPUHLMI, IANOTe3a, 3aKOHOMEPHOCTh, 3aKO0H,
TeopHs, MccleioBanme, HabIIoIeHHe, HIMePeHHe, IKCIIEPHMEHT i JIpyTHe);

yHMBepcansHble yueOuble jaeicTBus (MO3HABATENbHBIC, KOMMYHHKATHBHLIC,

peryasTHBHbIE), obecrieunBaoLIne (hopMupoBaHne bYHKIHOHATBHOM
rPAMOTHOCTH M COLMANLHON KOMIETEHIHH 0Dy alonHXCs;
cnocoGHOCTE ofyualonmxcs HCTIONIB30BATE OCBOEHHEIE

MEK/IHCITHILTHHAPHEE, MHPOBO33PEHYECKHE 3HAHUA M YHHBEPCAIbHAIC yuebHbIe
neficTBUS B MIO3HABATENBHON W COLHANBHOMN NpaKTHKE.

MeTtanpeIMETHbIE pe3y/bTATEl OTPAKAIOT OBNAJIeHAE YHHBEPCATLHBIMH
yueOHLIME  [TO3HABATENBHBIME, KOMMYHHKATHBHBIMMH  #  PEryasTHBHBIMH
JieCTBHAMM.

Osaajenne YHHBEPCAJILHBIMH yueOHbIMH MO3HABATE/IbLHBIMH
feHcTBHEMNA:

1) 6azoBble NOTHYECKHE ACHCTBHNA!

CaMOCTOSTENBHO  (DOPMYJIMpOBATH M AKTyalu3upoBark  mpoGrnemy,
BCECTOPOHHE €€ PacCMAaTPHBATS;

ONpeAenATE UENH JIeATEILHOCTH, 3a1aBas TnapamMerpsl M KPHTECpHH HX
JAOCTHAKEHUS, COOTHOCHTE Pe3YABTATH JEATEBHOCTH C MOCTAB/ICHHBIMH LICTIAMH,

HCTIONB30BATL 1IPA OCBOCHHM 3HAHMI MPHEMBI JIOTHYECKOTO MBIIIEHHA —
BBIJIG/IATH XapakTepHsie [PHIHAKH MOHATHI W YCTAHABIHBATH WX B3aHMOCBASD,



MCIIONE30BATh COOTBETCTBYIOMINE MOHATHS A8 O0BACHEHU OTIENBHEIX (DAKTOB H
ABJIEHHH,

BLIOMpATh OCHOBAHMA M KDHTEPMM JUIS KIACCH(UKALKMH BEIIECTB M
XMMHYECKHX peaKiuif,

YCTAHABIMHBATL [PHYMHHO-CIEACTBEHHBIE CBA3M MEAULY H3y4aeMbIMH
ABJICHHAMH;

CTPOMTL JOTMYECKHE PpaccykKieHus (MHIYKTHBHBIC, JEAYKTHBHBIC, IO
AHAIOIHHK), BBIABJIATH 3AKOHOMEPHOCTH MW MPOTHBOPEYMA B PACCMATPHBACMBIX
SBJIEHHAX, (OPMYIHPOBATH BBIBO/bL H 3AKIIIOYCHUS;

IPUMEHATh B MPOLECCE MO3ZHAHUA, HCIONB3YEMbIe B XHMHH CHMBOTHYECKHE
(3HAKOBEIE) MOJIeNH, [IpeobpasoBLIBATE MOACIbHEIE MPE/ICTABICHHS — XHMHYECKHH
sHaKk (CMMBOJI) 3JeMeHTa, XMMH4eckas (D OpMyla, YpaBHEHHE XHMHYECKOH
peakuuH — NpH pemeHHH y4eOHBIX ITO3HABATENbHBIX W NPAKTHHECKHX 3ajat,
NPUMEHSATH HA3BAHHbIE MOJIe/IbHEIE MPENCTABNCHHS [/ BEIABICHHA XapakTepHLIX
NPU3HAKOR W3Y4aeMbIX BEILECTB M XMMHYECKUX peakiiuii.

2) 6azoBbie HCCAEAOBATEALCKAE IeHCTBHA:

BNAJIETH OCHOBAMHM METOJ0B Hay4HOIO MOIHAHHA BEUICCTB H XHMHUYCCKHX
peaxiuii;

(opMyIHpOBATE LEAH | 381844 UCC/IEJ0BAHNS, HCIIONB30BATE NOCTABIICHHLIE
H CaMOCTOATENBHO ChOPMYJIMpPOBAHHBIE BOMNPOCH B Ka4ecTBE HHCTPYMEHTA
NO3HAHHA H OCHOBBI [UI8 (POPMUPOBAHHSA TMIOTE3h! 110 ITPOBEPKE NMPaBHIBHOCTH
BhICKA3RIBAEMBIX CYHASHHIT;

BIAAEeTh HABLIKAMHM CAMOCTOATENLHOIO TUJIAHHPOBAHHA W MPOBE/ICHHA
Y4eHHYECKHX 3KCHepUMEHTOB, COBEPIIEHCTBOBATE YMEHUS HA0MOAaTh 33 XOJIOM
Npolecca, CaMOCTOSTENBHO MPOTHO3HPOBATE €ro pesyasrat, (opMyIHpOBATH
oBob1meHus ¥ BHIBOLI OTHOCHTEILHO JOCTOBEPHOCTH Pe3y/ibTATOB HCCIeOBaHNA,
cocTaRNIATE 060CHOBAHHEI 0TUET O NpoaenanHoii pabore;

npuoGperars ONBIT YYEHHYECKOH HCCIe/loBaTeNbCKOA H  IPOEKTHOM
AeATeNbHOCTH, TPOABIATE CIOCOOHOCTE M TOTOBHOCTE K CAMOCTOATE/IBHOMY
MOMCKY METOJ0B PpelIeHNs NPAaKTHYeCKHX 3a7a4, NPHMEHEHHI0 PpasTH9HBIX
METO/I0B MOIHAHHS.

3) paGora ¢ nadopmanmeii:

OpMEHTHpOBATECA B DA3NMYHBIX HCTOMHUKAX HHpopMaimy (Hay4yHO-
NONy/ApHas JHTepaTypa XUMHYECKOro COACpiaHHA, CIPaBOYHBIC nocobus,
pecypesl MuTepHera), asanu3upoBats HHOOPMALMIO PasiHYHBIX BHAOB H thopm
MpeACTaBIeHHA, KPHTHYECKH OLICHHBATH eé AOCTOBEPHOCTD H
HEeNnpOTHBOPCYHBOCTS;



rOpMYIHPOBATH 3aNPOChl M NPHMEHATL PAIMYHLIC METOAL! MPH [OUCKE U
orbope umdopmauuyu, HeoOXomuMON Ui  BhMOAHeHWs Y4eOHBIX —3ama4
onpenenéHHoro Tumna,

npuobperarth ONLIT MCHIONBL3IOBAHMA HH(DOPMALHOHHO-KOMMYHHKATHBHBIX
TEXHONOIHH W PasIHYHLIX [TOMCKOBBIX CHCTEM;

CAMOCTOSITENILHO  BLIOMpATh  ONTHMANBHYI0  (OpMYy  NpeicTaBieHus
uHGopMaLHH (CXeMbl, rpadmKy, IHarpaMMsl, TabIulbl, PUCYHKH H JPYTHe);

MCHIONL30BATE HAyuHBIM A3BIK B KayecTse cpeicTsa npu pabore c
xuMHdeckoli uHpopMauMell: TPUMEHATE MexmpeaMerHhie (husuueckue H
MaTeMaTH4ecKue) 3HaKH W CHMBOJBL, (hopMyibl, ab0peBHATYPBI, HOMEHKIATYPY;

MCrONL30BaTh M Npeobpa3’oBbiBaTh 3HAKOBO-CHMBOIMYECKHE CpelCcTBa
HATrJISTHOCTH.

Osaajenne YHHBEPCAIbLHbLIMI KOMMYHHKATHBHLIMH JeHCTBHAMH:

3aJ1aBaTh BOIPOCH! 110 cymecTsy obcyxkaaemoli TeMbl B X0/€ AHaNOra /WM
JMCKYCCHM,  BBICKA3ZRIBATE  Mjed, GOpMy/IHpOBaTe CBOM  [PEUIOKEHHA
OTHOCHTEJIBHO BBIMOTHEHM NPeI0KeHHON 3a1a4H,;

BLICTYNATE C IIpe3eHTalMell pe3yibTaToB MO3HABATENBHOH NeATeNbHOCTH,
NONy4eHHbIX CAMOCTOATENBHO HIIH COBMECTHO CO CBEPCTHHKAMM [PH BRIMONHEHHH
XMMHYECKOr0 DKCIEPUMEHTa, NpakTHYecKoHl paboTsl 110 MCCISAOBAHHIO CBOMCTB
M3ydaeMbiX BEILECTB, peanusauy yueGHOro npoekta H (GopMy/IHpOBaTh BhIBOJEI
NO pelyisTaraM NPOBeASHHBIX HecnefoBaHuil myTEM COIIACOBAHMS MO3UIMA B
xone obcyxieHna u obMeHa MHEHUAMH.

OBJ1aIcHHE YHHBEPCAILHLIME PEry IS THBHBIMH 1€l CTBHAMHE:

CAMOCTOATENILHO TIAHHPOBAThH M OCYIIECTBIATH CBOK M03HABATEIBHYIO
HesTeNbHOCTE, Onpenenss ef uenm M 3ajaud, KOHTPOJIMpOBaTh H MO Mepe
HeoGXOMMMOCTH KOPPEKTHPOBATH [pejjaracMsiift  anroput™M JAeHcTBHi npH
BLIONHEHHH yueOHBIX M MCCIeNOBAaTeNbCKMX 3aja4, BeiGupars Hanbonee
sddexrusubil criocof MX pemeHus ¢ y4€ToM MNOJNyYCHHS HOBBIX 3HAHMH O
BEILIECTBAX M XHMUYECKHX peaxiusix;

OCYIIECTBIATE CAMOKOHTPO/IS CBOEH AeATENBHOCTH HA OCHOBE CaMOaHAIIH3A
H CAaMOOLIEHKH.,

NMPEJAMETHBLIE PE3YJIBTATHI

10 KJIACC

[IpeaMeTHBIE pe3ynsTaTel oOcBoerms Kypea «OpraHudeckas XHMHA)
OTpaXKaloT:

chOPMHPOBAHHOCTs  NpeICTABNEHHH © XHMHYECKOH COCTaBIAIOLICH
eCTeCTBEHHO-HAyJyHOH KapTWHEI MHpa, POIH XMMHH B TMO03HaHHH ABINECHHA



npupoasl, B (OPMHPOBAHMH MBIILTEHHS M KYIbTYpsl JIHYHOCTH, €&
(hYHKUHOHAILHOH rPAMOTHOCTH, HeOBXOAMMOI 1114 pelleHHs NPAKTHHECKHX 3a/1a4
H DKONOrMYecKH 0GOCHOBAHHOTO OTHOWICHHS K CBOEMY 3/0pPOBBIO M NPHPOAHON
cpene;

BrafieHde  cucreMoll  XMMHYECKHMX — 3HaHMiH, KoTOpas  BKIIOYaeT:
OCHOBRONONATAIONIHE TNOHATHA (XMMMYECKMH 9JIeMEHT, AaroM, 3JIeKTPOHHadA
obonouka aroMa, MOJIEKY:1a, BAJIGHTHOCTb, AIEKTPOOTPHIATE/IBHOCT, XHMHYECKas
CcBsI3b, CTpYKTypHas (opmyna (pa3sépHyTas ¥ COKpaWEHHAsH), MOIb, MONApHAsA
Macca, MonspHei 00béM, yrneponusid ckeneT, (YHKUMOHANBHAN IpyNna,
PajIMKaN, H30MEpHs, H30MEpPbl, FOMOJIOIHHYECKHA Psjl, FOMOIIOrH, YIIIeBOAOPO/EI,
KHCIOPOJ M a30TCONepiXKalllde COENHHEHHs, MOHOMep, MOIHMep, CTPYKTYpHOE
3BEHO, BLICOKOMOJIEKYIISIPHEIE COSIMHEHHS ); TEOPHH M 3aKOHLI (TEOpHs CTPOCHHA
opranmueckux pemects A. M. ByTneposa, 3aKOH COXpaHEHMs MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOMHYECKHH H3BIK XWUMHMH; MHPOBO33DEHYCCKHE 3HAHHA,
AeKalMe B OCHOBE [OHWMAHWA TPHYMHHOCTH H CHCTEMHOCTH XHMHYECKHX
apnenuit, Qakrolordueckue CBeJCHHA O CBOICTBaX, cocTape, MOMYHMEHHH M
Ge30MacHOM HCMOMB30BAHAN BakHEHIINX OpraHHY¥ecKuX pemects B OwTy H
NpPaKTHHECKOH JeATeIbHOCTH Ye/l0BeKa,

chOpPMHPOBAHHOCTh YMEHHH BBIABIATb XapakTepHble MPHIHAKK MOHATH,
YCTAHABIMBATE MX B3AMMOCBA3b, MCIO/BIOBATL COOTBETCTBYIOIINE MMOHATHA IPH
OTNMCAHMHK COCTARA, CTPOCHHA W [IpeBpallieHuil opranuyecKux coeAnHeHuT;

chOpMHUPOBAHHOCTE YMEHHI HCIIONB30BATE XHMHYECKYIO CHMBOIHKY JUIA
COCTARJCHMS MOJEKYNAPHBLIX H CTPYKTYPHRIX (passépHyTOM, COKpam&HHOI)
GOpMyN  OpraHMuecKMX BEUIeCTB M  YPaBHeHMI XHMMYECKMX ~PeaKiHii,
H3rOTABAMBATE MOJEIH MOJEKY/l OPraHHHecKHX BEHIeCTB Ul HIUIIOCTPAlUH HX
XHMHYECKOr0 M NPOCTPAHCTBEHHOIO CTPOCHU,

copMHPOBAHHOCTE YMEHHH YCTAHABIMBATE NPHHALISHKHOCTH H3YYCHHBIX
OpraHMYecKUX BEIECTB 10 X COCTABY H CTPOCHHIO K ONpeleiéHHOMY
Kinaccy/rpynne coefuHeHuH (YrmeBoJOpojibl, KHCIOPOd M A30TCOACpKalIHe
COEIIMHECHMS, BLICOKOMONEKY/IIDHBIC COCJMHEHHS), JABaTh HM HA3BaHHA 110
cucrematiueckoil sHomenxnarype (IUPAC), a taxike NPHBOAWTH TPHBHAIbHBIE
HA3BAHMA OTHEIBHBIX OPraHM4eCcKMX BellecTB (ITHUNEH, NPONHIICH, AUETHICH,
FTUNEHTIIMKONL, TTHIEpHH, (eHon, dopMmaibierin, aueTaibierda, MypaBbHHAA
KHCJIOTA, YKCYCHAA KHCJIOTA, OIeMHOBas KACIOTa, CTeapHHOBaA KHCIOTA, MIoK03a,
dpykTO3a, Kpaxma, HeLHoN03a, IIHIHH);

chOpMHPOBAHHOCTS YMEHHA OMpEeATh BHIbBI XHMUYECKOH CBH3H B
OpraHHYecKHX coequHeHnsx (oOarHApPHEIE H KPATHEIE ),



chOpMHPOBAHHOCTE YMEHHS TNPHMEHATE [ONOXKEHHS TEOPHH CTPOCHHA
opranuyeckux semects A. M. Byrneposa qns o0BACHEHHS 3aBUCUMOCTH CBOHCTB
BEIIIeCTB OT MX COCTABA M CTPOEHMA; 3aKOH COXPAHEHHS MACCHI BEHICCTE;

chOpMHUpPOBAHHOCTE ~ YMEHMH  XapakTepH3oBalh  COCTaB,  CTPOCHHE,
(U3MYeCKHE M XUMHYECKHe CBONHCTBA THNMYHLIX Mpe/CTABATENCH PasIHIHBIX
KJIACCOB OpraHMYecKHX BEMIECTB (MeraH, 3TaH, JTHIIEH, NPONH/ICH, AlCTHIICH,
Oyranuen-1,3, merunbyraguen-1,3, GeHson, MeTaHos, ATAHON, 3THIEHIIIHKOIb,
raduepHH, GeHos, aueTalbJeru)l, MypPaBbHHad M YKCYCHAsd KHCJIOTBI, ITIOKO34,
Kpaxmall, LUe/LIoN03d, aMHHOYKCYCHAs KMCIO0Ta), HILUIIOCTPHPOBATH ISHETHYECKYIO
CBSI3b MEKAY HUMM YPABHEHHSMH COOTBETCTBYIOIMX XHMHUECKHX DEaKii ¢
HCIIO/IB30BAHHEM CTPYKTYPHEIX hopMYII;

cHOPMHPOBAHHOCTE YMEHHS XAPAKTEPH3IOBaTh HCTOYHUKH YITICBOJIOPOIHOIO
ceipbsi  (HedTh, npupoxamei#t ras, yrome), cnocobbl Hx nepepaboTkH M
paKTHYecKoe NPHMEHEHIEe NPOIYKTOB repepaboTk;

cHOPMHPOBAHHOCTE YMEHHIl [POBOAUTE BHIYMCICHHA MO0 XHMHYIECKHM
ypaBHeHusM (Macchl, 00bEMa, KONMYECTBA MCXOLHOIO BEIIECTBA MM NMPOAYKTa
peakii¥ [0 M3BEeCTHhIM Macce, O0BbEMY, KOIHYECTBY OJHOTO H3 HMCXOJHBIX
BEIIEeCTB WIIH NPOIYKTOB Peakiiu);

chopMHpPOBAHHOCTE yMeHMil Biajerh cucremoll 3HaHWiH 00 OCHOBHBIX
METO/IaX HAYYHOI'0 MO3HAHHA, HCMOJIB3YEMBIX B XUMHUH IIPH H3YHEHHH BEIIECTB H
XMMHYeCKuX anneHnii (Habmoaenue, uiMepeHne, IKCIepHMEHT, MOJIeIHpoBanne),
HCHONB30BATE CHCTEMHBIE XMMMYCCKHE 3HAHMS Ui NPHHATHA pelIeHHH B
KOHKPETHBIX JKU3HEHHBIX CUTYallMsX, CBA3aHHBIX C BeIUECTBAMHM H HX
NpUMEHEHHEM;

chOpMEPOBAHHOCTS yMeHMH COBIIONATE NPABHIIA M01B30BaHMS XHMHYECKOH
nocyno#t u naGoparopHsiM 0GOpyjaoBaHueM, a Takke npasuia ofpaulesus ¢
BEI[eCTBAMH B COOTBETCTBHM ¢ MHCTPYKLIMSIMH [0 BEHINOJHEHHIO N1abopaTopHbIX
XHUMHYECKHX ONBITOB;

chOPMHPOBAHHOCTE YMEHUM [JIAHUPOBATE W BEITOAHATL XUMHYECKHH
aKcTiepUMEHT (IpEBpallieHHs OPraHHYeCKHX BEIIECTB [IPH HATPeBaHHUH, NOTy4EeHHE
STHAEHA M W3YYEHHEe ero CBOHCTB, KAa4eCTBEHHBIE pPEAKIHM OpraHHYeCcKHX
BEIIECTB, JCHATYpalust OeixoB NPH HArpeBaHHH, LBETHBIC peakuuy OelkoB) B
COOTBETCTBHM C MpasunaMd TexuuxkH OesomacHocTd mnpd obpaieHAn ©
peutecteamu  ® jaloparopHeiM o0opyjoBaHHeM, MPEACTaBIAAThL Pe3YIbTaThl
XMMHYECKOT0 SKCHepuMeHTa B (oOpMe 3almMcH YpaBHEHHH COOTBETCTBYIOIIHX
peakinit # GopMyIHpPOBATEL BLIBOALI HA OCHOBE 3THX PE3Y/IBTATOB;

chopMHpOBAHHOCTE YMEHHA KPHTHYECKH AHAIM3MPOBATh XHMHYECKYIO
HHQOPMALIMIO, MOAYHAEMYKO M3 pa3HBIX HCTOYHMKOB (CpeicTBa MaccoBOH
uHpopMaiuu, HHTepHeT U JIPYrHX);



chOpMHpOBAHHOCTE ~ YMeHWH  cobmofars — [paBuwia  IKOJIOTHHECKH
nenecoobpasioro nosesenus B8 OBITY M TPYAOBOH [eATE/NBHOCTH B IEJNAX
COXpaHeHHs CBOEro 370pOBbsi M OKpYXKalolleH NPHPOAHOR Cpejibl, OCO3HABATh
OMAacHOCTh BO3JeHCTBHA HA JKHBHIC OPraHH3Mbl ONpeei@HHBIX OpraHHYecKHX
BerecTs, MoHMMas cMbich noxasatens [1JIK, nosicusTe Ha nmpuMepax CrocoObI
YMEHBIIEHHS. UM OpeJOTBPalleHuss HX BPEAHOrO BO3JCHCTBHA Ha OpraHu3M
yesloBexa;

i o6yqaloIHXCs ¢ OrpaHHYEHHBIMH BOIMOXKHOCTAMH 3/10POBbA: YMCHHC
HPUMEHATh 3HAHWUA 00 OCHOBHBLIX OCTYNHBIX METONAX MO3HAHMA BEUICCTB H
XUMHYECKHX ABICHHH,

g cnenslXx ¥ cnabopuasuiax oOydAIOMIMXCA: YMEHHE HCMOIL30BaTh
pensedro-TouedHyio cuctemy obosuadenuit JI. bpaiis pis 3ankcH XHMHYCCKHX

dopmya.
11 KJIACC

IMpeameTHsic pe3ynbTaTsl OCBOCHHA Kypca «O0mas W HeopraHH4YecKad
XHMHA» OTPRMKAIOT.

chOpMHPOBaHHOCTH  MPEACTABNGHHH: O XHMMHUYECKOH COCTABMOmMEH
eCTECTBEHHO-HAYTHOH KapTHHLl MHpa, POJTH XHMHM B [O3HAHWH sBICHAH
NPHPOABI, B (OPMHPOBAaHMM MBINUIGHHS M KYIBTYpPsl JIHYHOCTH, o€
(hyHKIMOHANEHOH rPaMOTHOCTH, HeOOXOAUMOT JUI peleHis MPaKTHYECKHX 3anaY
M 3KONOTHYeCKH 0GOCHOBAHHOrO OTHOIIEHHA K CBOEMY 3[0POBBIO W TPHPOIHOH
cpene;

BI4JIEHHe  CHCTEMOH  XHMWYecKHX  3HaHWi, KoOTOopas  BK/IIOYAeT:
OCHOBOMOJNATAION[He TOHATHS (XMMHYMECKHH 3JeMeHT, aToM, W3oTom, §-, p-, d-
3MeKTPOHHEIE OpOMTA/IM ATOMOB, HOH, MONEKYIld, MOjb, MOJAPHBIHA 00BEM,
BAJIEHTHOCTh, /I€KTPOOTPUIATEIBHOCTD, CTENeHb OKHCIEHHA, XHMHYECKasn CBA3DL
(xoBaneHTHas, HOHHAA, META/TAYecKas, BOJOPOIHAs), KDACTALTAYECKAs PeIIETKa,
THTIBI XWMHYECKMX  peakiiif, pacTBop, 3JIEKTPONHTHI, HEINEKTPOIHTEI,
37EKTPOJIMTHYECKAas JIMCCOIAANNA, OKHCIHTENb, BOCCTAHOBHTENb, CKOPOCTD
XMMHYECKO! peaxiii, XMMHYeCKOe DPABHOBECHE), TEOPHH H 3aKOHBI (TeOpHs
3IeKTPONHTHYeCKOi AnccouManyy, neprogudeckuit sakon J[. M. Menneneesa,
3aKOH COXpaHeHHs Macchl BEIECTB, 3aKOH COXPAHEHHS W MPEBpallleHHs IHEPIHH
MpH XAMHWYECKHX PEaKiHsAX), 3aKOHOMEPHOCTH, CHMBOJHHECKHH S3bIK XHMHH,
MHMpPOBO33peHYECKHEe 3HAHMA, JEKAllHe B OCHOBE MOHHMAaHHA NPUIHHHOCTH H
CHCTEMHOCTH XAMHIECKHX SBICHHHN, (aKToNOTHYeCKHe CBEeIeHHs O CBOHCTBAX,
cocTaBe, TOMYYeHHH H 6€30MacHOM HCNONB3OBAHHH BAKHEHIINX HEOPraHHYeCKuX
BEIecTB B OHITY M NpakTHYecKoH JeATeNbHOCTH Yel0BeKa;



cOPMHPOBAHHOCT, YMEHHMU BBUIBIATE XapakTepHbie NPH3HAKM NOHATHH,
YCTAaHAB/IMBATh MX B3AUMOCBA3b, HCIIONBIOBATL COOTBETCTBYIOLIME MOHATUA IPH
OIHCAHHY HEOPraHWYeCKHX BEIIECTB M UX [IPEeBPAILEHMI;

chOPMHPOBAHHOCTE YMEHHUIT HCIIONE30BATE XMMHYECKYI0 CHMBOJHKY JUIA
cocrapineHus  (GOpMyJ  BEIIECTB M YPABHCHMI  XHMHYECKMX  peaxiuii,
cucremaTHueckyio Homenxnarypy (IUPAC) ¥ TpHBHaNbHEIC HA3BAHHS OTAC/IBHBIX
HeOpraHMvecKux BelecTB (yrapeblii ras, yriekucibli ras, aMMuak, ramésas
M3BECTh, HETAIEHAS H3BECTh, IATHEBaN COMlA, IIUPHT H IPYTHE),

cHOpMHPOBAHHOCTE YMEHHH ONPEJENATh BAICHTHOCTD M CTENeHb OKHCIEHHS
XHMHYECKHX 3JIEMEHTOB B COCAMHEHMSX DA3IUYHOIO COCTABa, BHJ XMMHYECKOH
cBA3M (KOBANEHTHAA, HOHHAS, METAIIMYECKAS, BOJOPOJHAA) B COC/IMHEHHSAX, THII
KpHCTA/LIHYECKOH peléTkn KOHKPETHOIO BemecTsa (aroMHas, MONeKyIspHas,
HOHHAf, METAIIIMYECKan ), XAPAKTED cpe/ibl B BOJHBIX PacTBOpax HEOPraHHYeCKHX
COeIHHEeHMI;

cthopMHpPOBAHHOCTE yMeHHil YCTAHABIHBATE MPHHALIEKHOCTE
HEOPraHWYeCKMX BEHIECTB MO MX COCTABY K oOmpefenéHHOMY Kiaccy/rpynie
coeMHeHuH (IIpocThle BellecTBa — METALIEl H HEMETalIbl, OKCH/IbI, OCHOBaHHA,
KHCJIOTEI, aM(OTepHEBIE THAPOKCH I, COJIH);

chOpMHPOBAHHOCTL YMEHHH PacKphIBaTh CMBIC/ NepHoauyeckoro 3akona Ji.
WU. Menneneesa H AeMOHCTPHPOBATE €r'0 CHCTEMATHIHPYIONIYIO, O00BACHHTENLHYIO
H TIPOTHOCTHYECKY1O QYHKIINH;

chOpMHMPOBAHHOCTE YMEHHIt XapaKTepH30BaTh JJEKTPOHHOE CTPOCHHE
4TOMOB XuMHueckux anementos |14 mnepuonos Ilepmoguueckoidf CHCTEME
xuMudeckux snementos [l M. Menneneesa, HCrofis3ys NOHATHA «s-, p-, d-
3/1eKTPOHHBIE opOuTanuy, «IHepreTuuecKue YPOBHM, OOBACHATE
3aKOHOMEPHOCTH H3MEHEeHHs CBOHCTB XHMHYECKHX JJIEMEHTOB M MX COCJHHCHHH
no nepuozaM U rpynnam [epuoguseckoit cucteMsl xumuyeckux snementos J1. M.
Memnieneena;

chopMHpOBaHHOCTS  yMeHHMIf  XapakTepusosars  (onuckiBate) — obmime
XHMHYECKHEe CBOMCTBA HEOPraHWYeCKHWX  BElIeCTB PAWIMYHBIX  KJIACCOB,
NOJITBEPIKAATH CYLIECTBOBAHNE IEHETHYECKOH CBAIM MEXIY HEOpPraHWYeCKHMH
BELIIeCTBAMM C NIOMOIIBIO YPABHEHHH COOTBETCTBYIONMX XHMHYECKHX PeaKLIHi;

chOpMHPOBAHHOCTS YMEHMS KIaCCHQHUUMPOBATE XHMHYECKHE peaxidH 1o
PaszMYHBIM [PH3HAKAM (MHCIY W COCTABY PEATHPYIOIMX BEIIECTB, TEIJIOBOMY
sdbexty peaxuuyu, U3MEHEHWIO CTeleHel OKHCIEHHS 3MeMEHTOB, 00paTHMOCTH
PEaKIHK, YHACTHIO KATANH3aTOpa);

chOpMHPOBAHHOCTD YMEHHI COCTABIAITL YPABHEHHA PEaKiHi pasiHyHbIX
THIIOB, TOJHEIE H COKPAIEHHEIE YPABHEHHs PEaKini HoHHOro odMeHa, yUHThIBas
yCIOBHA, IIPH KOTOPEIX 5TH PEaKIHA HAYT /10 KOHLA;



chOpMUPOBAHHOCTE YMEHWH [POBOJHTH PpEakiuH, INOATBEpPHAAIOLIHE
Ka4yecTBEHHBIH COCTAB pas/iMYHBIX HEOpPraHWYecKHX BelecTs, Ppacrno3HaBaTh
OMNBITHEIM TMYTEM HOHBI, NPHCYTCTBYIOLHE B BOJHBIX PACTBOpax HeOPraHHYecKHx
BEIIIECTB;

cHOPMHPOBAHHOCTE  YMEHMH  packpeiBaTh CYIIHOCTE  OKHC/IMTEILHO-
BOCCTAHOBHTEIBHBIX PEaKiuil OCPeICTBOM COCTABNEHHS 3NEKTPOHHOro daranca
9THX peaKiiuii;

c(HOPMHUPOBAHHOCTH YMEHHH OOBACHATS 3ABHCHMOCTD CKOPOCTH XHMHYECKOH
peaki(iy 0T pasIHuHbLIX (JAKTOPOB; XAPAKTEp CMELLEeHNS XHMHYECKOr0 PAaBHOBECHS
B 3aBHCHMOCTH OT BHemHero Bo3aeicreus (npuruun Jle [atense);

chOpPMHPOBAHHOCTE YMEHWIl XapakTepH3OBaTh XHMMHYECKHME [POLECCEI,
JexalMe B OCHOBE [IPOMBILLIEHHOIO [OTyYeHHs CEPHOH KHCIOThI, aMMHaKa, a
TaKKe C(POPMUPOBAHHOCTH NpescTaBneHui o0 obmUX HAYYHBIX NPHHUMNAX H
IKOJIOrHYecKuX MpodiieMax XHMHUYECKOro TPOH3BOICTBA,

cHOPMHPOBAHHOCTh YMEHMH NPOBOANTH BEIMHCICHHS € HCMOML3OBAHHEM
MOHATHA «MaccoBaf JIoJi BElIeCTBa B pacTBope», 00BEMHBIX OTHOIUCHHH TasoB
IIPH XMMHYECKHX PeaKLusX, Maccsl BemecTsa Wik o0béMa ra30s no H3BeCTHOMY
KOJIMYECTBY BelecTsa, Macce MIH 00bEMY OIHOr0 M3 YYacTBYIOUIHX B PeakiMH
BEILEeCTB, TEIoBoro p@exKra peakiMy Ha OCHOBE 3aKOHOB COXPaHEHMHA MACCH!
BEILEeCTB, PEBPALLICHAS H COXPAHCHHA YHEPIrHH,;

cthopMHpPOBaHHOCTS YMEHHIT coGIIONaTh NPABHIA MO1bIOBAHMS XHMHYECKOH
nocynoit m naboparopHsiM oGopyloBaHHeM, & Takke npasmia oOpaiuenus ¢
BEIIECTBAMM B COOTBETCTBHM ¢ MHCTPYKLHAMH [0 BBINOMHEHHIO abopaTopHLIX
XHMHUYECKHX OILITOB,

chOPMHPOBAHHOCTE YMEHWIl TMNAHUPOBATL M  BIOMHATH XHMHYECKHH
SKCIEPHMEHT (pasnoXKeHHe NMEepoKCHAA BOJAOPOJA B NPUCYTCTBHH KaTalH3aTopa,
oripejiefieHHe Cpejbl PACTBOPOB  BEIIECTB C  [OMOIBIO  YHHBEPCATBHOIO
MH/IMKATOPA, BIHSHHE pasnuuublX (PAKTOPOB HA CKOPOCTH XHMHYECKOH peakiu,
peaKlMH HOHHOrO oOMeHa, KayecTBeHHbIe peakuuu Ha cyibgar-, kapdoHar- W
XJIOPH/I-AHHMOHE], HA KATHOH AMMOHMS, PEIHICHHWE IKCICPHMEHTAIBHBIX 3a/a9 1o
remaMm «Metamaey u «Hemeramis») B COOTBETCTBHM C [PABHIAMH TEXHHKH
GesonacHocTH NpH obpaueHiy ¢ BeniecTsaMu U 1abopaTopHeiM 0DOpyOBAHHEM,
NpEACTABAATE PE3yJbTaThi XHMHYECKOI0 IKCHEpUMEHTa B (Qopme 3aricH
ypaBHeHHH COOTBETCTBYIOIIMX peaxuuii W GopMyanpoBaTh BbIBOIB HAa OCHOBE
ITHX Pe3yILTATOB;

cHOPMHPOBAHHOCT YMEHMH KPUTHYECKH AHATH3IMPOBATH XHMHYECKYIO
HHGOPMAIMIO, TIONYHaeMYI0 W3 pasHbIX HMCTOYHMKOB (CpencTsa MaccoBoit
KOMMYHHKaIHK, MHTepHeT B APYrHX);



chOpMHPOBAHHOCTE  YMEHHH  cobmiofiath  Npasuna  IKOJIOTHYECKH
nesecoobpazoro nopejeHus B OBITY M TPYAOBOH [EATC/IBHOCTH B LEJAX
COXpaHEeHHs. CBOEro 310pOoBbi# M OKpYKaloLleH MPHPONHON Cpejbl, OCO3HABATh
ONACHOCTh BO3JIEHCTBHA HA KUBKIE OPraHU3IMbI ONpeIeNEHHRIX BElIECTB, TOHHMAaN
empic nokasatens ILJK, noscHaTes Ha npumepax croco0bl yMEHBIICHHS U
NpeAOTBPAILEHHAS HX BPEAHOr0 BO3ICHCTBISA HA OPraHM3M YeJIOBeKa;

st 06Y4AIOMMXCS ¢ OrPAHWHEHHBIMH BO3MOXKHOCTAMH 3/I0POBBA: YMEHHE
NpHMCHATE 3HAHWUA 00 OCHOBHEIX JNOCTYTIHBEIX METOJax [NO3HAHWA BEIIECTB H
XUMHYECKHX ABICHHHA;

i cnenslx ¥ cnaboBmAAnMX o0yvalOUMXCH: YMEHME HCIOIb30BATh
penbedHo-ToYeuHyI0 cHeTemy ofo3nauenuit JI. Bpaiins s sanucH XMMHYECKHX

hopmyi.



TEMATHYECKOE ILIAHHPOBAHHE
10 KJIACC

Koan4gecrso wacos INeKTPOHHBIC
N o/ Hammenopanme pasae/ion H Tem K - (umdporkie)
o Beero OHTPOALHBIE paKTHYeCKHE P S —
paboTe paboTm
pecypent
Paynen 1. Teoperntueckue 0CHOBLI OPranueckoii Xumun N

1.1

[pegver opranugeckoll xumen. Teopus
CTPOSHHA OPraHMeCKHX COeaUHeHIH A.
M. byraeposa

Uroro no pasgeny 3 [
Paznen 2. Yraesogopoant
21 ] [penemsabie yTIeBOROPOAK — ANKAHEI 2
22 Henpeaensupie yriesolopoasl: ATKEHS, 6 1
AMKAIHEHEL, AMTKHHEI
2.3 ApoMaTHYECKHE YTIIeBOIOPOIE] 2
2.4 [TpupomHbie HCTOYHHKH YTIEBOAOPOAOB H 3 1
ux nepepaboTka
Hroro no pasaeny 13
Paspen 3. Kuchopoacoaepaanige oprafnf9ccKue coOeIHMenna
3.1 | Comprst. @enon 3
32 Anspernisl. Kapborosnie KHCIOTEHL 7 {
Cnownsie s3puph
33 Yrnesoas 3 1




Hroro no paaneny

13

Paznen 4. AsoTconepkanmue opranugecKne coeJHHeHNs

4.1 AMAHEL AMAHOKHCHOTEL benkn

Hroro no pazneny

Passen 5. BeicokomMoeKkyisipHbie coenmienns

5.1 ' Inacrmacest. Kaywyxn, Bonoxaa

Wroro no pasmeny

OBIIEE KOJIMMECTBO YACOB IO IMPOI'PAMME

14




11 KJIACC

Koam4eerso gacon DaekrpoHEbIe
HamvenoBanme paijiesios m Tem (undpossie)
Ne i/
n . S Konrpoasasie | IlpakTuveckne P S ——
pabors paboTn
pecypeni
Paspen 1. Teopernieckne 0CHOBLI XHMIH
Crpoenne atomog. [lepronmueckuii 3akon
1.1 H [lepuoguueckas cucTeMa XHMAYCCKHX 3 '
anementos J1. 1. Menneneesa '
12 Crpoenne semecrsa. MuorooGpasne 4
’ | BEIIECTB
1.3 | XuMHuecKue peaKHi 6 ' 1 1 |
Hroro o pasgeny - 13
Pasnea 2. Heopranuveckan xumun
2.1 | Meramm _ 6 1
2.2 | Hemerams 9 1 1
23 | Casse HEOPraHMyIeckuX W OPraHu9ecKux 2
g | BEIIECTH
Hroro no pasmeny 17
Pazgen 3. Xumnn # ®mHb
3.1 XAMHA | KH3IAB 4
Hroro no pasgeny | 4
!
OBILEE KOJIMMECTBO YACOB I10 TTPOT'PAMME 34 2 3




HOYPOYHOE ILIAHHPOBAHUE

ceolicTea

10 KJIACC
Kosmuecrno wacos
Ne + Hara ‘ INEKTPOHHE
vl Tema ypoxa Besio Konrponsusie | lpakrmaeckne F ;:““ Ie!:;?pnnue
paboTeI ‘ paborsi | E
'I'Ipmuer OpPranYecKoil XHMHu, I | butmmorexa LIOK
e€ BOINHKHOBEHHE, PAIBHTHE H 1 cenTabps [ https://lesson.academy-

- 3HAYCHHE | | . content.myschool.edu.n/04/10
Teopust CTPOCHHA OPTAHNYECKHX centsabpe | bubnnorexa LIOK
coenmmennii A. M. Bytneposa, eé 1 4 https://lesson.academy-
OCHOBEEI® HONO KN | | content. myschool.edu.ru/04/10
[Ipencrapnenue o KiaccHpHKAITHE | | cerrsbps | BuGmuorexa LIOK
OPraHH=ecKHX BEIECTH, https://lesson.academy-
Homenxnarypa [ i | content.myschool.edu.rn/04/10
(cHCTEMATHYECCKAS) K
TPHBHANLHEE HAIBAHHA |
OpraHHYecKHX BelecTs N

. CEHTADDE butmaoTexa LIOK
AJIKaHBI COCTAB H CTPOCHHE, i - https://lesson.academy-
rOMOJIOrH4eCcKHi pa | content.myschool.edu.rw/04/10
BuGmuorexa LHOK
Mertan 1 s1an — npocreimme { | oxTAGpb https://lesson.academy-
NPEACTARHTEIN AKAHOB content.myschool.edu.r/04/10
AIIKeHEI: COCTAB H CTPOCHHE, oKTAOpPE bubmmorexa [JOK

https://lesson.academy-




K DA3IHYHLIM KIACCaM

mnte:nt.myschmi.edmnu’%l 0
- DTHACH i IPOTHIEH — okTa6pE bubanotexa [JOK
https://lesson.academy-
7 HIIH CTABHTENH
:L?:;B AT content.myschool.edu.ru/04/10
[lpaTvcckas paGora N ]_ okTHOps Bubmrorexa LIOK
8 | «llonyuenue FTHICHA W HIYYCHHe hitps://lesson.academy-
P S content.myschool.edu.ru/04/10
ATNKanueHsl. E}"I'H:I[HEH-! 3w Bubuotexa [[OK '
9 merHnOyraamen-1,3. Honygenme ; https://lesson.academy-
CHHTETHYECKOTO KAYIYKA H * content.myschool.edu.ru/04/10
Pe3HHbI
ANKHHEL COCTAB H 0CODEHHOCTH HOROPE bubtmorexa LJOK
0 CTPOCHHA, rOMONOTrHHecKHil pan. https://lesson.academy-
: Anernied — npocreiinmmii content.myschool.edu.ru/04/10
NPeICTABHTEN: AIKHHOB _ i |
HORO P bubnuorexa LIOK
1 Berancnenus 0o ypaBHEHHIO https://lesson.academy-
XHMHICCKOI peakii content.myschool.edu.ru/04/10
HosOpE bubmaorexa LIOK
12 ApeHsl: DEH30 H TONYOIL. https://lesson.academy-
ToxcHYHOCTD apeHOB content.myschool.edu.ru/04/10
I'eneTuueckas cBilb BuGnuorexa LIOK
13 YI/IEBOIOPOIOR, IPHHATIEKAITHX nexaGps https://lesson.academy-

content.myschool.edu.r/04/10




|

[Tpaponukie ucrouHKn nexabps bubmorexa [JOK
14 YINIEBOIOPOJIOB: MPHPOIHELE ras B https://lesson.academy-
NONYTHBIE HeQTAREIE rasel, HeTh content.myschool.edu.ruw/04/10
# npoaykrsl e nepepaborkn
[Ipupoanbie HCTOMHHAKH nexabps bubmuorexa [[OK
YINEBOAOPOJIOR: NPHPOIHEIR Ta3 H https://lesson.academy-
15 NOnyTHEE HeTAHBIE radsl, HeTh content.myschool.edu.ru/04/10
H npoaykTsl e€ nepepaboricn.
[ToaroToBka K KOHTPONEHOH
pabore no reme «VraeBoIopoIED
nexabps bubtmrorexa [[OK
16 Kostponbsas pabota mo pasmeny hitps://lesson.academy:-
« ¥ TIeBoIOpoIB) content.myschool.edu.ru/04/10
PaGora nan omubramu. bubmorexa LIOK
17 Ipeaensasie 0HOATOMHBIE — https://lesson.academy-
CIMPTHI: METANOJ ¥ ITAHOI. content.myschool.edu.ru/04/10
Bojgoposnas casass
SHBAPE Bubnunorexa [JOK
18 MroroaroMebie CHpTE: https://lesson.academy-
STHNCHTITHEONE B MHIEPHH content.myschool.edu.ru/04/10
deron: CTpPOCHHE MONEKYITE, REDOFE buGmorexa IIOK
19 (usHUecKHe B XHMEGeCKHE https://lesson.academy-
CBOCTBA, IPHMCHEHHE content.myschool.edu.ru/04/10
AHBApE butmorexa [IOK

20

Anpgernjipn: popMansaerun u
aleTsAernl. AlEToH

https://lesson.academy-
content.myschool.edu.ru/04/10




ONHOOCHOBHBIE NIPee/IbHbIC bubmmotexa LIOK
21 KapBGOHOBLIE KHCIIOTHI! dbespans https://lesson.academy-
MYpaBBHHAL ¥ YKCYCHAN content.myschool.edu.rw/04/10
INpaxTeckas pabora Ne 2, (espans Butmmorexa LIOK
22 «CpoficTea pacTBOpa yKCYCHOI hitps://lesson.academy-
KHCHAOTELY content.myschool.edu.r/04/10
CreapuHOBAs H OICHHOBAN (erpain Bubmorexa [JOK
| 23 KHCAOTHI, KAK MPeICTARHTCIH | hitps://lesson.academy-
BBICIIHX KEpBOHOBLIX KHCIOT content.myschool.edu.ru/04/10
Mpiia KAK COMH BHICIIHX deppans. | bubmmorexa LIOK
24 KapOOHOBBIX KHCIIOT, HX MOIOIIIee https:/lesson.academy-
piicTane content. myschool.edu.rw/04/10
Croxcunie pupsl Kak Bbubmrorexa [JOK
25 HPOH3BOHBIE KaphOHORLIX — https://lesson.academy-
KHCIOT. ['AApONI3 CA0MKHBIX content.myschool.edu.r/04/10
apipon
MapT ButmoTexa LIOK
o JKwphi: reAponns, NIpHMeHEHHE, https://lesson.academy-
OHONMOTHYECKAA PONib KHPOB content.myschool.edu.ru/04/10
VI nesoms: coCTas, MapT BubmaoTeka LIOK
ot wiaccHduxanus. Baxuelune https://lesson.academy-
MpeACTABHTENH: [IIOK03a, - content.myschool.edu.ru/04/10
(hpyxro3a, caxaposa
28 Kpaxman # nenmosiosa Kak MaprT Bubmuotexa [TOK
IPRPOAAEIS TIO/MEPEL. https://lesson.academy-




[Moaroroska k KoHTpONLHO#M

content.myschool.edu.ru/04/10

paboTe no Teme
«Knenopoaconepxanie I
OPraHUYECKHE COSTHHEHHS)
Kourponsuaas pabora o pasmeny Bubmrorexa LIOK

29 «Kncnoponconepxanme 1 anpens https://lesson.academy-
OPTAaHHYTECKHAE COCTHHEHHY content.myschool.edu.ruw/04/10

anpesns Bubnuoreka LIOK

30 Pafiora wag ommbraMu. AMEHEL { htps://lesson.academy-
w A SR content.myschool.edu.ru/04/10
AMHHOKHCIIOTH Kak aMmdorepuste | anpenk bubmuorexa [JOK

11 OprafHHecKHe COCIHHCHHS, HX . | https://lesson.academy-
OHONOrHYECcKOe IHAYCHHE, content.myschool.edu.r/04/10
[enruns
benkH Kak MpHpOIHEIE anpens | Bubnmorexa LHOK

32 BEICOKOMOMIEKYJIAPHEIE 1 https://lesson.academy-
COCIHHCHHS content. myschool.edu.ny/04/10
OCHOBHRKIE MTOHSTHS XHMHH brbmrorexa LJOK

33 BEICOKOMOJICKY IAPHEIX 1 Mait https://lesson.academy-
- i content.myschool.edu.ru/04/10
OCcHOBHEIE METOJIEI CHHTE3A butmuorexa LIOK

4 BEICOKOMONICKYTIAPHBIX 1 _— https://lesson.academy-

coemnaHenHii. [InacTMacest,
Kay4yKH, BOJIOKHA

content.myschool.edu.rw/04/10

OBUIEE KOJIMMECTBO YACOB 10O
MPOTPAMME

34




11 KJIACC

Koauwvecrso qacon

okucnensd. Bemecrea
MOJTEKYTAPHOTO M HEMONICKYIIHPHOTO

content.myschool.edu.ru/04/11

'::n Tema ypoxa Beero | Konrpoasusie | IMpaxkruveckue il:;:m’ ?;:ﬁi?;ﬁ:::;:u
paboTe paboret
Xumuaeckuil aneMeHT. AToM. bubnuorexa [[OK
1 DnexTporuas kondurypamns 1 centiabps | https://lesson.academy-
ATOMOB content.myschool.edu.ru/04/11
IMepuogryeckuii 3aK0H U CEHTHOPE bubauorexa [JOK
[Neproameckas cAcTeMa https://lesson.academy-
9 xummgecknx anemenTos [, M. 1 content.myschool.edu.ru/04/11
Mengeneesa, HX CBA3E C
COBPEMEHHOH TEOpHEH CTpOEHHS
aTOMOB
3aKOHOMEPHOCTH H3MEHEHHA ceaTaops | bubmmotera [[OK
CBOMCTB XHMHYECKHUX NIEMEHTOB H https://lesson.academy-
HX COSIHHEHWI [10 TPYNNaM | content.myschool.edu.ru/04/11
3 nepHoIaM. IHaUcHHe 1
NEPHOHHECKOTD 3AKOHA H CHCTEMEI
xHMHdeckux sneMenTos JLH.
Menaeneesa B pA3BHTHH HAYKH
| Crpoenue pemecraa. XuMmudeckas cenrabpe | bubnuorexa LJOK
a CBAIE, of BHLL MEXAHHIMEL I https://lesson.academy-
| obpasopaHusa KOBANEHTHON CBA3M. content.myschool.edu.ru/04/11
. Bonopoauas cesais
| BanexwrHocTs, bubmuorexa LIOK
5 | DuexTpoorpiaTensHOCTs. Crenens 1 —— https://lesson.academy-
|




CTpOeHHA

11

(pH) pacteopa. Peaxuun nonsoro
obmena. 'uaponns oprasngeckux u

HEOPraHH9ecKHX BELIeCTR

[lousTie 0 AHCHEPCHBIX CHCTEMAX. oktabpe  Bubmmorexa LJOK

6 HeTunHbBIE H KOLUTOHIHERE https://lesson.academy-
pacteopbl. Maccosas nons seinecTsa content.myschool.edu.ruw/04/1 1
B pacTeope
Knaccnduranns u noMennarypa | okTA6pE BubGmmorexa [JOK
HEOPranH9ecKHX CoeHHerii, ' https://lesson.academy-

T ['eneTHyecKkas cpasb content.myschool.edu.rn/04/11
HeopraHHHecKHx BeliecTs,
PasIHYHLIX KAACCOB
Knaccudmrkamus XuMH9ecKnx OKTAOPE butmmotexa LIOK
peaKiuii 8 HeOpPraHW9eCKol H https://lesson.academy-

8 Opras#9ecKoil XuMuH. 3aKoH content.myschool.edu.ruw/04/1 1
COXPAHEHHS MACCH BEIIECTS; 3aK0H
COXPaHEHHA H [IPCBPALLCHIS
IHEPIHH MPH XHMHYECKHX PEAKITHAX

bubmorexa LIOK

9 Cropocts peakiin. OGpatamiie wosbps | httpsi/lesson.academy-
peaKiuH. XHMHIECKOS PABHOBECHE content.myschool.edu.ru/04/1 1
[Mpaxraeeckas pabora Ne 1. HOAOPE butmorexa LIOK

10 «Bamsnne pasnmannx dakTopos Ha https:/lesson.academy-
CKOPOCTH XMMHYECKO PeaKium content.myschool.edu.ru/04/1 1
ONeKTPONMHTHYSCKAS IHCCOIMAITHA. HoaOpE brubmorexa [JOK
[lorsHe 0 BODOPOIHOM MOKA3ATENE https://lesson.academy-

content.myschool.edu.m/04/11




OKHCIHTENBEHO-BOCCTAHOBHTEILHEIC f HOs0pE Bubmuorexa LIOK
peaximy, [TousTae o6 snekTponuze https://lesson.academy-
PacILIABOB H PACTBOPOB cojeil. content.myschool.edu.rw/04/11
12
[Toaroroska k KoHTpoBHOR pabote
no reme « TeopeTHueckne OCHOBSI
XHMHHY»
butnuotexa LOK
13 Kostpomssas pabota no pasaery nexaGps | hitpsi//lesson.academy-
«TeopeTHdeckHe OCHOBBI XHMHHY content.myschool.edu.ruw/04/11
PabGora nag ommmbramu. Merannsl, nexabps BubGnuorexa LIOK
ux nonoxenne b [lepuoanueckoit https://lesson.academy-
CHCTEME XHMHYCCKHY AeMenTon J1. content.myschool.edu.ruw/04/11
14
M. Menjeneesa 0 0cobeHHOCTH
crpoenns aromos, Omme
(u3mtecKHe CBOHCTEA METANNOR
CIIABLL METRILIOE. nexadpe Bubmmorexa LIOK
https://lesson.academy-
|| S ot myaboo s O
Xumuueckue croficrss BokHeimmx nexabpe Bubnnorexa [TOK
16 MeTannos (Harpril, Kansil, kanbuuit, https://lesson.academy-
MArHHi, ATIOMHARN) B 1X content.myschool.edu.ru/04/11
coe/THHeHMt
Bubmsorexa LJOK
17 XuMIHecKHe CBOHCTEA XpoMa, Me/TH - https://lesson.academy-
H X COCAHHCHHH content.myschool.edu.ruw/04/1 1
18 XHMHYECKHe CBOHCTRA ITHHKA, AHBAPb Brbnsorexa [IOK
enesa i HX coeHHer il https://lesson.academy-




content.myschool.edu.ru/04/11

IMpaxraaeckas padora Ne 2, Gl L brbmrorexa LIOK
19 "Pemenne aKcnepuEMERTANBHBIX https://lesson.academy-
T, content.myschool.edu.rw/(04/11
Hemeranas, ux noloKenue s | sHBaph Bubnuorexa IIOK
[Mepuoauyeckoit cucreme https://lesson.academy-
20 xuMAtecKux anementon 1, M. content.myschool.edu.ru/04/11
Memnneneesa # ocobeHHOCTH
CTPOCHHA ATOMOB
dreckne crolicTea HEMETIWIIIOB, bubmioTeka [1OK
21 AInoTponns HeMeTaion (Ha Saspars https://lesson.academy-
OpHMepe KHCIIOpOa, Cephl, content.myschool.edu.r/04/11
tocopa 1 yraepoia)
thespans butmmorexa [JOK
27 XuMHEYecKHe CBOHCTRA raloreHos, https://lesson.academy-
CEPEL H HX COCIHHEHHH content.myschool.edu.ru/04/1 1
derpans bubmmorexa [JOK
23 Xumuueckue croficrsa a3ora, htips://lesson.academy-
docodpa 1 ux coemnenmii content. myschool.edu.ru/04/1 1
tespans Bubmuoreka [TOK
24 XHMHUYECKHE CBOHCTBA YTEpOsa, https://lesson.academy-
KPEMHUS U HX COCAMHEHHI content.myschool.edu.ru/04/11
bubmaotera [IOK
75 [pumencnne BakueHIIIX — https://lesson.academy-

HEMETAILIOB H HX COCHHEHHH

content. myschool.edu.ru/04/11




O60bmenne B CHCTEMATH3AIHA MapT bubmorexa LIOK
aHanmii no reme «Hemerammsn:. https://lesson.academy-

26 Brruncienus no ypanHeHHAM content.myschool.edu.ruw/04/11
KHMHYCCKHX peaxuuit n
TEPMOXHMHYCCKHE pacuéTrl
IMpaxTiueckas pabora Ne 3. MapT Butnuorexa LIOK
«Pernenne IKCHEPHMEHTLIBHBIX https://lesson.academy-

27 sagad no reme "Hemeranms™y content.myschool.edu.rw/04/11
[ToaroToBka kK KOHTpONEHO paboTe
no Teme «Metammem B
«Hemeranmem»

MapT bubauorexa [[OK

28 Komrponsuas pabota no temam https://lesson.academy-
«Meraunsny u «Hemeraninm content.myschool.edu.ru/04/11
Pabora pag ommbramy, brtmoTexa [JOK

29 Heoprarmueckie H opranaieckne https://lesson.academy-
kuenorsl. Heopranmgeckne n : content.myschool.edu.r/04/11
OpraHAYeckie OCHOBAHHA
AmdoTepHbie HEOPraHHYECKHE H anpens brbGnuorexa LJOK
OpraHHveckHe COe/lHHEHHS. https://lesson.academy-

30 I'enernyeckas cBadb content.myschool.edu.ru/04/11
HEOPIAHUYECKHX H OPraHHYecKuy
BEMICCTE
Pons xumun B obecnedennn anpeis butmuorexa LIOK

31 IRONOTHUSCKOH, JHEPreTHYECKOH H https://lesson.academy-
nHIeroi He301acHOCTH, PAIBHTHH content.myschool.edu.ruw/04/11
METHITHHEL

32 Mpeacrapnenns 06 oOUMX HAYMHEIX anpens bubmaorexa LIOK




TNPHHITANAX [TPOMBIILTIEHHOTO
MONYYeHHA BAKHERIIHX BELIECTB

hitps://lesson.academy-
content.myschool.edu.ru/04/11

babauorexa [JOK
33 Yenopex n Mupe peiiects u I Mai https://lesson.academy-
MATEPHAIOB content.myschool.edu.m/04/11
Butimaorexa [IOK
34 XHUMHS # JIOPOBLE HETOBEKA 1 Mait tatps://lesmon;nandemy:-

content.myschool.edu.ru/04/11

OBIIEE KOJIMMECTBO YACOB I10
MPOIPAMME

34




YYEBHO-METOJAUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O MTPOLIECCA
OBSA3ATEJILHBIE YHEBHBIE MATEPHAJIBI JIJIA YUEHHKA

» Xumus, 10 knace/ [abpuensu O.C., Octpoymos HLI'., Cnanxos C.A.,
Axuuoneproe obmectso «Minarenserso «Ilpocsemennen, 2020
» Xumus, 11 xnace/ IN'abpuensan O.C., Octpoymos U.I'., Cnanxos C.A.,

Axuroreproe obmectso «M3nareascrso «[Ipocsemenne», 2021

METOAHYECKHE MATEPHAJIBI JJISI YYHUTEJLA

Xwumus. bazossiii yposens. 10 knace. Meroaudeckoe nocodue/ ['abpuenss O0.C.,
Ocrpoymos WUL.I'., CnankoB C.A. AxuuorepHoe obmectso «M3narensCcTBO
«Ilpoceemienuen, 2022

Xumus. bazossii yposens, 11 wiace. Meroanueckoe nocobue/ I'abpuensn O.C.,
Octpoymon M.I',, Cnagrkos C.A. AxtmorepHoe obmecTeo «M3aaTebecTBO

«[Tpoceemenne», 2022

LMD POBBIE OBPA3BOBATEJIBHBIE PECYPCBI M PECYPChbI CETH
HHTEPHET

https://www.yaklass.ru/p/himija
https://interneturok.ru/subject/chemistry/class/10
https://interneturok.ru/subject/chemistry/class/11

https://resh.edu.ru/

http://school-collection.edu.ru/
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