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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHHM W TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Mporpammebl, mpencraBieHHbIx B ®I'OC COO, ®OII cpemnero obriero
obpazoBanus (I[Ipukaz MunuctepcrBa npocseniernus: Poccuiickoit @enepanuu ot 18.05.2023 No
371), KoHuenuuu IMpernojaBaHus ydeOHoro mnpeamera «®Pusnuka» B 00pa30BaTEIbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
POrpaMMBbI, a TaKkkKe ¢ yu€ToM paboueil mporpaMMbl BOCIIUTAHUS THUMHA3HUH.

OBHIASA XAPAKTEPUCTUKA ITPEJIMETA

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy 0Oy4YCHHsI, BOCIIUTAHMS U PA3BUTHUSL 00YUAIONIUXCS CPEJCTBAMU yU4EOHOTO MpeaIMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH I€JIeH, COJEpXKaHUS, PEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Brxutan yaeOHoro npeamera «XUMHUS» B JOCTHIKEHHUE I OCHOBHOTO OOIIEro 00pa3oBaHUS
0OyCIIOBJIEH BO MHOTOM 3HAU€HHEM XHMHUYECKOH HayKd B TMO3HAHUHM 3aKOHOB MPHUPOJIBI, B
Pa3BUTHH MTPOU3BOIUTEILHBIX CHJI OOIIECTBA M CO3JJaHUH HOBOM 0a3bl MATEPUAIBHOMN KYJIbTYPHI.

XUMUSL KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK paclpOCTpaHWIa CBOE BIHMSHHE Ha BCE
00J1aCTH YEJIOBEYECKOTO CYIIECCTBOBAHHUSA, 3a7ajla HOBOE BUJICHUE MHUPA, CTaJia HEOThEMJIEMbIM
KOMIIOHEHTOM MHPOBOW KYJIBTYpPbI, HEOOXOJIMMBIM YCIIOBUEM KU3HH OOIECTBA: 3HAHUE XUMUU
CIIY’)KHT OCHOBOW isi (OPMUPOBAHUS MHPOBO33PEHUS UEJIOBEKA, €ro MPEICTaBICHUHA O
MaTepuaIbHOM E€IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (hOpMUpYEMbIe XUMUEH IPECTABICHUS O
B3aUMONPEBPAILCHUSIX SHEPTHH M 00 SBOJIOLMM BEHICCTB B IMPUPOJEC; COBPEMEHHAS XUMUS
HalpaBlieHA Ha pelIeHHE TI00alIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA —
CBIPBEBOI, DHEPreTUYEeCKOM, TMHINEBOM M  3KOJorm4yeckoil Oe30macHOCTH, MpobdiieM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus: XMMHUH B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
pPOJIb XUMHUYECKOTO 00pa3oBaHUs. B muiane cornuanusanuy OHO SIBIISIETCS OJHUM W3 YCIOBUUN
(bopMHUPOBaHMS UHTEIJIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY  YEJIOBEKYy XHMUYECKHE 3HaHUA HEOOXOAMMBI s  MpUOOpEeTeHUs
OOIIEKYTBTYPHOTO YPOBHS, TTO3BOJISIONIETO YBEPEHHO TPYAHUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpPa3HOW IKH3HU OOIIECTBa, IS OCO3HAHMS BAKHOCTH Pa3yMHOTO
OTHOIIIEHUSI K CBOEMY 3/JI0POBBIO M 3JIOPOBBIO JIPYTUX, K OKPYXKAIOIIEH MPUPOIHON cpene, s
TPaMOTHOTO MOBEJEHUS MPH UCTIOIb30BAHUH PA3NUYHBIX MAaTEPUAIOB U XUMUUYECKUX BEIIECTB B
MMOBCETHEBHOW KU3HU.

XuMudeckoe 00pa3oBaHe B OCHOBHOM IIKOJIE SBISETCS 0a30BBIM MO OTHOIICHHUIO K CUCTEME
obmero xuMuueckoro oOpa3zoBaHus. [loaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yeT TpUCyIIHe OO0IIeMy XHMHYECKOMY OOpa3OBaHUIO KITIOUEBHIE IIEHHOCTH, KOTOPBIC
OTPaXKaIOT TOCYAAPCTBEHHBIC, OOIIECTBEHHbIE W WHIWBHAYAJIbHBIE TOTPEOHOCTH. OTUM
OTIpeIeNIeTCsl CYIHOCTh OO0IIel CTpaTeruy O0yueHUs, BOCIIUTAHUS U PA3BUTUS OOYJArOIIUXCS
CpencTBaMu yueOHOTO TIpeaMeTa « XUMUS.

Nzydyenne mpeamera: 1) cmocoOCTByeT pealvd3aliii BO3MOKHOCTEH ISl CaMOpa3BUTUSA H
dbopMHUpOBaHHS KyJIbTYpPHl JIUYHOCTH, €€ 00IIeil U (HyHKIIMOHATBLHON TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIIEHUS W TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITEIbHON Y4eOHOU JIeATeTbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEOBATEIHCKUX YMEHUH,
HEOOXOIUMBIX KaK B IIOBCETHEBHOW JKM3HHM, TaK M B MPOGECCHOHATHHOU NEATEIBHOCTH; 3)
3HAKOMUT CO CTHEIU(UKON HAYIHOTO MBIIIJIEHHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3IJIsIIa Ha
€AMHCTBO TPUPOJBI M UYEIOBEKa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTECTBCHHO-HAYYHOH TPaMOTHOCTH TOJAPOCTKOB; 4) CcHocoOCTBYyeT  (HOPMUPOBAHHIO
LIEHHOCTHOTO OTHOIIECHMSI K €CTECTBEHHO-HAy4YHBIM 3HAHUSIM, K MPHUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUeE IKOJIbHUKOB.



Ha3BanHble HampaBieHHs B OOY4YEHUM XMMHMU O0ECIEUMBAIOTCS CHELU(PUKON COAEpIKaHUS
IpeMeTa, KOTOPBIA SIBJISETCS MEeJarornyecky aJanTHPOBAaHHBIM OTpaXKeHHUEM 0a30BON HAYKH
XUMHHU Ha ONpeAEIEHHOM JTare e€ pa3BUTHSL.

Kypc XuMuM OCHOBHOW WIKOJBI OPHEHTUPOBAH HA OCBOCHUE OOYYAIONIUMKCI OCHOB
HEOPraHMYeCKOW XHUMHUM M HEKOTOPbIX IOHSATUH M CBEJCHMH 00 OTIENbHBIX OOBEKTAX
OPraHUYEeCKON XUMHH.

CrpykTypa cozep:kaHusi mpeamera copMupoBaHa Ha OCHOBE CHUCTEMHOIO IOJXO/Aa K €ro
uzydyeHuto. CopepxaHME CKJIAJbIBAETCSI U3 CHUCTEMBl IHOHATUH O XMMHYECKOM D3JIEMEHTE U
BEIIECTBE M CHCTEMBbl IOHATUH O XUMHUYECKOW peakiuu. O6e 3TH cHCTEeMBbl CTPYKTYPHO
OpraHU30BaHbl 10 MPUHIUITY IIOCIEA0BATENBHOIO Pa3BUTUS 3HAHUNH HA OCHOBE TEOPETHUECKUX
IpPEICTAaBICHUN pPa3sHOIO YPOBHA: AaTOMHO-MOJIEKYJIIDHOIO YY€HMsI Kak OCHOBBI BCEro
ecTecTBO3HaHMs, ypoBHs llepnonmueckoro 3akona [[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa
XMMHH, YYE€HUS O CTPOGHMHM aToMa M XMMHUYECKOM CBSI3M, IpEJICTaBICHUH 00
AJIEKTPOJINTUYECKOW  JUCCOLMALMU  BELIECTB B  pacTBOpax. Teopernyeckue 3HaHUS
paccMaTpUBAIOTCSI HAa OCHOBE OHMIIMPUYECKH IOJYYEHHBIX U  OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCIIEIOBATEIEHO OT OAHOTO YPOBHS K JPYTrOMY, BHIIOJHS (YHKIUN OOBSICHEHUS
U TPOTHO3MPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH NPAaKTUYECKOTO NPUMEHEHUs |
MOJIyYEHUS] U3y4aeMbIX BEIIECTB.

Takast opraHM3anus COJEpKaHUSA Kypca CIIOCOOCTBYET HPEACTABICHHUIO XHUMHUYECKOH
COCTABJISIIOIIEH HAay4HOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW Npupoasl. TeM caMbIM
o0ecrneynBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYaOLIMXCS LIEHHOCTHOI'O OTHOLIEHUS K
HAayYHOMY 3HaHUIO U METOJaM I103HaHUS B HayKe.

HEJU U3YYEHUSA TIPEJMETA

* (opMmupoBaHHE NPEICTABICHUH O XUMHUU KaK YHUBEPCAJIbHOM S3bIKE HAayKH, CpEICTBE
MOJICJIMPOBAHUS SIBICHUH U MPOLIECCOB, O METOAAX XUMHUH;

* OCBOCHHE 3HAHMM O XMMHYECKOW COCTABIISIIOLIECH €CTECTBEHHO-HAyYHOM KapTHUHBI MHpA, O
BAXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPHSIX;

* OBJIAJICHUE YMEHUSMU MPUMEHATH IOJYYEHHbIE 3HaHUS JUIsI OOBSCHEHHUS pPa3HOOOpa3HbBIX
XUMHUYECKHX SIBJICHUM U CBOMCTB BEILECTB, JUISl OLEHKH POJIM XMMHMH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MaTE€PHUAJIOB;

* pa3BUTHE [0O3HABATEJIbHBIX WHTEPECOB U HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITENILHOTO MPUOOpPETeHHs] XHMMUYECKUX 3HAaHMM C HCIHOJb30BaHUEM pa3IMYHbIX
UCTOYHHUKOB UH(OPMAIIUH, B TOM YUCII€ KOMIIbIOTEPHBIX;

* BOCHHUTaHHE yOEeXIEHHOCTH B MO3UTHUBHOW POJM XMMHMU B >KU3HM COBPEMEHHOTO OOIECTBa,
HEOOXO/MMOCTH XMMUYECKH TI'PaMOTHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBbIO M OKpYXKarolein
cpene;

* NMPUMEHEHHUE IMOIYYEHHBIX 3HAHUNH M yMEHHH JUisi 0e30MacHOro HCHOJIb30BAHUS BEIIECTB U
MaTepuaioB B OBITY, CEILCKOM XO3SICTBE M Ha MPOM3BOACTBE, JUISl PEUICHHS MPaKTHYECKUX
3a7a4 B TOBCEJHEBHOW JKHU3HM, IS NPEAYNPEKACHUS SBICHUM, HAHOCSIIMX BpEZ 310POBBIO
YeJI0BEKa M OKPY Kalollen cpenie.

* IPHOOpETeHNE XUMHUECKUX 3HAaHUHM U yMEHHIA;

* OBJIa/IeHHE 000OIEHHBIMU CIIOCOOAMU MBICITUTENBHON, TBOPUECKOH €ATEIbHOCTEH;

* OCBOGHHE KOMIETEHIHH (yuyeOHO-IT03HABaTEeIbHOM, KOMMYHHUKATUBHOW, peQIeKCUBHOMH,
JMYHOCTHOTO CaMOpPa3BUTHS, IEHHOCTHO-OPUEHTAI[MOHHON) M Mpo(hecCHOHaIbHO-TPYAOBOIO
BEIOODA.

MECTO yue0Horo npeamera B yueOHOM IIaHe

Pabouas nmporpamma k yueOHukam aBTopoB I. E. Pymsutuca u @. I'. ®enpamana mis 10—11
KJIacCOB 00111e00pa30oBaTEIbHBIX OpraHu3aluii pa3paboTaHa B COOTBETCTBHH C ba3uCHBIM
y4eOHBIM IUIAHOM JJISl CTYNEHH CpeHero ooiero odpazoBaHus. Xumus uzydaercs ¢ 10 mo 11
kyaccel. O01Iee 9ncio yaeOHbIX 9acoB 3a 2 roja ooyuenus — 68, u3 Hux 34 (1 4 B Hepenmo) B 10
kiacce, 34 (1 4 B Hegento) B 11 kiacce.



OcHoBHBIMU TpoOJEMaMH XHMHH SIBJSIOTCS H3y4YEHHE COCTaBa M CTPOEHHUS BEIECTB,

3aBHCUMOCTH MX CBOMCTB OT CTPOCHHS, KOHCTPYHPOBAHUE BEIIECTB C 33JaHHBIMU CBOWCTBaMH,

UCCJIEIOBaHHE 3aKOHOMEPHOCTEH XMMHUECKUX MPEBPAIICHUN U ITyTeH YIpaBiIeHUs UMU B 1IENIAX

II0JIyYEHUS BEIIECTB, MATEPUAJIOB, SHEPTUH.

Kypc 10 xmacca 3HakoMUT OOydarolIUXCsi CO CTPOCHHEM, XUMHYECKHMMH CBOICTBaMH,

0COOEHHOCTSIMH CITOCOOOB MOTY4EHUS M 007IaCTAMU IPUMEHEHUS! OPTaHMYECKUX COSAMHEHUM.
3aBepmuTenbHblil dTan (11 kimacc) HampaBieH Ha 00001IeHHE, PACIIUPEHUE UMEIOIIUXCS

3HAHUH IIKOJILHUKOB 110 YETHIPEM BBIIICHA3BAaHHBIM OJIOKAM M U3Y4YEHHUE MATOTO 0J0Ka XUMHS U

YKU3Hb, IPU3BAHHOTO JaTh BHIMTYCKHUKAMU MPUKIIAAHbIC 3HAHUS U YMEHUSI.

®OPMA YUETA PABOYEN MPOT'PAMMBI BOCIIUTAHUS

Pabouas mporpamma Bocnutanusi ['PK peanusyercs B ToM 4ucie W yepe3 HCHOIb30BaHUE

BOCIIUTATEIHHOTO TOTEHIIMANA YPOKOB reorpaduu. ITa paboTa OCYIIECTBIISETCS B CIETYIOLINX

dbopmax:

. noOyXKIeHne O0YyJarommXxcsi COOM0IaTh HA YPOKE OOIICTIPUHATHIE HOPMBI ITOBEACHUS,

mpaBwiia OOIIEHUS CO CTapmiuMu (MeAarorudyeckuMu pabOTHUKAMU) U CBEPCTHHKAMU

(0OyuaroImMMHCs ), MPUHIIUIBI Y4eOHOW TUCIMIUIMHBI U CAMOOPTaHU3ALIUH.

. MpPUBJICYCHNE BHUMAHUS O0YUYaIOIUXCsl K IEHHOCTHOMY aCMeKTy M3y4aeMbIX Ha YpPOKax
MIPEMETOB, SABJICHHM, COOBITUI Uepe3:
O JEMOHCTPALMIO O0yYarOUIMMCsI TPUMEPOB OTBETCTBEHHOI'O, TPa)JIaHCKOTO MOBEACHMUS,

MIPOSIBJIICHUS YEIIOBEKOIIO0US U TOOPOCEPICUYHOCTH

— oOpalleHue BHUMaHUs Ha HPABCTBEHHBIC aCIIEKThl HAYYHBIX OTKPBITHH, KOTOPBIC U3yUYarOTCsI
B JJaHHBIM MOMEHT Ha YPOKE; Ha SAPKHUX HEATENIEH KyJIbTypbl, YUYEHBIX, IIOJINTUKOB, CBSI3aHHBIX C
U3y4aeMbIMH B JAHHBII MOMEHT TeMaMH, Ha TOT BKJIaJl, KOTOPBI OHU BHECJIM B Pa3BUTHE HAIllCH
CTpaHbl U MHpPa, HA HOCTOﬁHBIG noAapaxaHus IMMpUMEPLI X XKU3HU, HA MOTHBBI UX ITOCTYIIKOB;

— WCHOJBb30BAaHME HA ypoKax WHQPOpPMAILMHU, 3aTParvBaiolicii BaXKHBIC COIMAJIbHBIC,
HPABCTBCHHBIC, STUYCCKUEC BOIIPOCHI

. WCIOJIb30BaHNE BOCIUTATENBHBIX BO3MOXKHOCTEH COAEpKaHHs y4eOHOro MpeameTa s
dbopMHupoBaHUs y OOYYAIONIUXCA POCCHHCKUX TPAJAUIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX [IEHHOCTEH Yepe3 MoA00p COOTBETCTBYIOMIMX TEKCTOB JJISl UT€HUS, 3aa4 JIsI
penIeHus, TPOOJIEMHBIX CUTYAITUH JIJIsi OOCYXKICHHSI B KJIacce.

® HHUIIUUPOBAHNC O6CY)I(I[CHPII>1, BBICKA3bIBaHUI CBOEIrO MHCHUA, BBIpa6OTKI/I CBOCTO
JIMYHOCTHOI'O OTHOIICHUA K U3y4aCMbIM CO6I)ITI/I$IM, SABJICHUAM, JIUIIAM.
M BKIJIFOYCHUEC B YPOK HI'POBBIX MPOOCAYP, KOTOPBIC MMOMOTAOT MNOAACPKATH MOTHBALIUIO

00y4aromuxcs K NOJy4YEeHUIO 3HaHUH, HaJIaXKUBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHUI
B KJlacce, MOMOTal0T YCTAaHOBJICHUIO JOOPOKENIaTeIbHOM aTMochepbl BO BpeMs ypoKa.

. NPUMEHEHHE Ha  YPOKE MHTEPAaKTUBHBIX (GopM  paboOThl, CTUMYIHPYIOIINX
MIO3HABATEJIbHYIO MOTHBALIUIO O0YYarOIIUXCS.

. MPUMEHEHHE TPYIIOBOM paboThl WM paboThl B Mapax, KOTOpPbIE CIHOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB KOMaHIHOW pabOThI U B3aUMOAEHUCTBUIO C IPYTUMHU 00YUarOITUMHUCS.

. BBIOOD M HCIOJB30BaHHE HA YPOKAaX METOAOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOLIMX
BOCIIMTATEIbHOE BO3/ECICTBHE HA JINYHOCTH B COOTBETCTBMM C BOCIHTATENIBHBIM HJICANIOM,
LEJIBIO U 33/1a4aMU BOCITUTAHHUS.

. MHUIMAPOBAHUE U MOAJIEPHKKA UCCIET0BATEIbCKON IEATEIIbHOCTH MIKOJIBHUKOB B (popme
OpraHM3alMyl TPYNNOBbIX U HMHIWBUIYaJbHBIX HUCCIENOBaHUM (MHHHM-HCCIEIO0BaHUN),
BKJIIOUEHUE B YPOK PA3JIMYHBIX HCCIIEI0OBATENbCKUX 3aJlaHUN M 3a]ad, YTO JAET BO3MOXKHOCTh
oOydaromuMcsl IPUOOPECTH HABBIKU CaMOCTOSITEIBHOIO PEIICHUS TEOPETUYECKOW MpoOIsieMbl,
TeHEepUPOBaHUSA U OPOPMIICHHUSI COOCTBEHHBIX TMIOTE3, YBAKUTEIBHOTO OTHOIIEHHS K UY)KUM
uzesiM, MyOJIMYHOTO BBICTYIUIEHHUS, apTYMEHTHPOBAHUS U OTCTauBaHUs CBOCH TOUKH 3PEHUS.

. YCTAQHOBJICHUE YBAXKUTEIbHBIX, JIOBEPUTENBHBIX, HE(OPMAIBHBIX OTHOIICHUH MEX1y
YUUTENEM U yUCHUKaMH, CO3/IaHHE Ha YPOKaX SMOLMOHAIbHO-KOM(OPTHOMN Cpeabl.

COJAEPKAHUE YYEBHOI'O ITIPEJIJMETA



10 KJIACC

OPTAHUYECKASA XUMUSA
TeopeTuvyecKkue OCHOBbI OPraHUYeCKO XUMHHU
[TpenmeT opraHn4ecKoil XUMuUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHUE B MOJTYYEHUH HOBBIX
BEILIECTB U MaTepuajoB. Teopus CTpOeHHs OpraHudeckux coenuHeHuid A. M. byrtiepona, eé
OCHOBHbBIE TmOJIOKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYECKUX BELIeCTB. | omousorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccupukanuy  OpraHMveckux  BemiectB.  HomeHknarypa
OpraHMYECKUX COEIMHEHUlN (cucreMarudeckas) W TpPUBHAJIbHBIE HAa3BAaHUS BAXKHEHIIMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKuil psa. Meran M 3TaH — mpocTeiiiue
MPEJICTAaBUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMelieHus |
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U NPONWIEH — MpOCTeHIne
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpoeHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHIH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIIH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanus U HUMpPO8Aauus), NoiyyeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MPUHAJICKALIMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nomyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaOoTku He(TU: TEeperoHka, KpEeKUHT
(TepMHuyUecKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOYKTHI €ro nepepaboTKy.

DKCcrepuMEHTaIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX NpEBpallleHUui: 03HAKOMJICHHE C
o0Opa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncrnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
HCXOJHOIO BEIIeCTBAa WM NPOAYKTAa peaklUUH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTpPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIlaMH, TajJoreHOBOJOPOJIaMH, TOpPEHHE),
IpuMeHeHHe. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METAaHOJIA U dTaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOroaToMHbI€ CHHUPTHL. OTHJICHIJMKOIb M TJIMIEPUH: CTpOEHHUe, (usnueckue u
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAaUeCTBEHHAsl peaKkius Ha




MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uejoBeka. [IpuMeHEHHWE TiulepuHa |
STUJICHTJIUKOJISL.

@DeHo: CTpOeHHE MOJEKYJbl, (PU3MUYecKrue H XHUMUYEecKue CBOHCTBa. TOKCHUYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJis KJlacca KUCIIOT, PeaKIus
TepuUKaANMK), TOoNydeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KHCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxHble 3Gupbl KaKk MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPONIN3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: coctas, KiaccupuKalus yrieBoI10B (MOHO-, TU- U MoJKUcaxapusl). [ mroko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumoneiictBue ¢ ruapokcuaom wmeau(ll), okucieHne amMMHaYHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJIEHHWE B MPHUPOJE,
npuUMeHeHue, buonoruueckas poib. DotocunTe3. pykKTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
Ou3nyecKkue U XUMUUECKHE CBOMCTBA KpaxMaia (THIpOIn3, KaYeCTBEHHAs PEaKIus C HOAO0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpALICHUI: NpOBEACHUE,
HAOMO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumopeiicTBue rmuepuHa ¢ rugpokcugom menu(Il)), ampaerunoB (okucieHue
aMMHUadHbIM pactBopoM okcuna cepedpa(l) u ruapoxcuaom memu(ll), B3ammoneicTBue
KpaxMaja C HOJOM), HpPOBEAEHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHMIO XHUMHYECKOW peakiuu (Maccel, 00BbEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA MJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKUCIOTBl Kak amQoTepHble oOpraHuyeckue coeauHeHusd. dusnueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IMLuHA). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lentumsl.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OEIKOB: THUJIPOJIU3, JI€HATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OeJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpalIeHUI: HaOIoIeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeTKOB.

BbicokomoieKyIsIpHBIEC COCTUHEHHUS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpU3aIIHs U MOJIMKOHCHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanmu3zanust MexXnpeaMETHBIX CBA3EH MPU M3YYEHUH OpraHudeckord xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATUH, ABIISIOIIMUXCSA CUCTEMHBIMU JUISI OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'O ITUKJIA.



OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBI (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIAacCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
9KCIIEPUMEHT, MOJICIIUPOBAHUE.

dwusmKa: MaTepus, YHEPTUs, Macca, aTOM, HIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUH YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MUYECKHE BEIMUUHBI U €AWHHIIBI
UX U3MEPEHUsI.

buonorus: kinerka, opranusM, O6uocdepa, oOMeH BelIeCTB B OpraHusme, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MHHEpAIBI, TOPHBIE TIOPO/IBI, ITOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[HOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MPEnapaThl, MaTEPHAaIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- anemMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmonmueckas cucrema XUMHUYECKHUX 3ieMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHMs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuAbl XUMHYECKON CBsI3U (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBsi3b. BaneHTHOCTD.
DneKTpoOTpULATENbHOCTh. CTeneHb OKUcaeHUs. FIOHbI: KaTHOHBI M AaHUOHBI.

BemniectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 10J1s
BELIECTBA B PaCTBOPE.

Knaccudpukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHm4eckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMICKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKUX pEaKUuil B HEOPraHMYECKOW u
OpraHMYeCcKON XMMUHU. 3aKOH COXpPAaHEHHSI MACChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4yHBbIX (akTopoB. OOpaTUMble peaklUu.
XuMmuueckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHE XHUMHUYECKOIO DPABHOBECHUS.
[Tpunnun Jlelllarense.

OnexTponuTnueckas aucconuanus. CuibHbIe W ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KUCTIasl, HEHTpallbHAas, IeI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCrepuMEHTAIbHbIE METO/bl M3YyUEHHUs BEIIECTB M UX IpEBpallleHUui: JeMOHCTpanus
tabmun «llepuonuueckass cucrema xumudeckux snementoB Jl. M. MenaeneeBa», u3ydyeHue
MoJeNell KpPUCTANIMYECKUX peIIETOK, HaOMIAEHHWE U OIUCAHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKEeHHE MNEPOKCHAAa BOIOpPOJAa B MPHUCYTCTBUU KaTaln3aropa,
OINpEZCIIEHUE CPENbl PACTBOPOB BEIIECTB C INOMOULIBI0 YHHUBEPCAIBHOIO MHIUKATOPA, pPEaKLUU



HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYCCKON pPaboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnsbie 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMUYECKUX PEAKIUH, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEILIECTBAY.

Heoprannyeckass Xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuogumyeckoil cucreMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M 0COOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAJIOB. AJUTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEUIINX HEMETAIUIOB (TaJOT€HOB, Cephl, a30Ta, docdopa,
yriaepojaa U KpeMHHUA) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHEHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meraios B [leppuoaudyeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
H. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obiiue
¢uznueckue cBoiicTBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJdid, KaJablMd, MAarHUMH,
ATIOMHUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHHUKE.

OKCIIEpPUMEHTAIbHbIE METO/bl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUISKIIMH «MeTalyibl M CIUIaBbI», 0Opa3loB HEMETAJUIOB, PEHICHHWE AKCIEPUMEHTATBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPAUMOHHBIX M  JaOOPAaTOPHBIX  OMBITOB
(B3auMoJielicTBUE TUAPOKCUIA aJIOMUHUSA C pacTBOpaMHM KHCIOT U IIEN0Yel, KaueCTBEHHbIE
peaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00BbEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKILIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCKO 1 MUILEeBOM 0e30macHoCTH,
pa3BuTUM MeauuuHbL. [loHSATHE O HaAy4yHBIX METO/ax TIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuuu.

[IpencraBnenuss 00 OOMMX HAy4YHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJy4YEHUs
BaXHEHILINX BEILIECTB.

UYenoBek B MUpE BEUIECTB M MaTEpHUaJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHM4YeCKHe U MUHEPATIbHBIE y100peHUSI.

XVMHS U 3[I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MpenapaToB ObITOBOM XMMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanusamus MeXIpeIMETHBIX CBA3€H MpU U3ydeHUH OO0IIel 1 HEOPraHM4YeCKOW XUMUU B
11 kitacce OCyIIECTBIISETCS Yepe3 MCHOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U MOHSTUM, SBJISIOUINXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATHS: Hay4yHbIH (aKT, THUIOTEe3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX H3MEPEHHSI, CKOPOCTb.



buonorus: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLINBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBINLIEHHOCTD, METaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCT, (papMareBTUYeCKasi MPOMBIIUICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
[penapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAaiOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTUHU.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yIbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeaHero ooiiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM [uid pa3paOOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IporpaMM CpeAHero o0IIero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpeiMeTa «XUMHs» Ha YpOBHE cpenHero oOmero obpa3oBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISIOLIHE!

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON cCHCTeMEe XMMHUYECKOIro
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHHUS NpeAMeTa «XUMHs» JOCTUTaloTCs B €IMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W MPaBHJIAMH ITOBEICHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTBITa TO3HABATEIBHON M TPAKTHYECKOW JESTEIBHOCTH OOYYaIOUmIMXCS TI0 pear3alin
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPECTaBICHNUS O COLHUAIBHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOILICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4eOHOU NS TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;



YBa)XEHUsI K IpoIlecCy TBOpPUECTBA B 00JAcTU TEOPUU M TMPAKTUYECKOrO MPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIyUYEHUU M IOCIEAYIOIIEM AaHAIU3e
uH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OLICHMBAaTb CHUTYallud, CBA3aHHbIE C XHUMUYECKUMH SIBJICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS [EHHOCTEH 3I0pOBOrO M 0€30MacHOro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIIO/IEHHsI TIPaBHII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOMN
JKU3HU U B TPYIOBOM JIESTEIHHOCTH;

NOHMMAHUSA LEHHOCTH MpPaBWJ HUHAMBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHUS alKOTOJIs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4EeHHIO Mpodeccuil pa3iinyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUI 110 XHUMUH;

YBa)KEHUsI K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH J1eATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00AJIbHOTO XapaKTepa SKOJIOTHUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH JUIsSl PELIEHUs] BOIIPOCOB
PaLMOHAIIBHOTO MPUPOIONOIb30BAHUS;

aKTUBHOI'O HEMpPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEl OKpYXKaroulell MpHpoaHOIl cpere,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIECTBHUS MPEANPHUHUMACMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJIbTYpHI, OINbBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HAalpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MO03HABATEIbHOM, KOMMYHUKAaTUBHOM M COIIMAJIBHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;

NOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO TPEACTABICHUS 00 OKpYXKaroleM



MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEIIOBEKA, B MO3HAHMM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: mpoodIeM COXpaHeHHs! IPHPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHUMHUHM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepUalbHON
KYJBTYpPBl, PEIIEHUH IT100aIbHBIX IPOOJIEM YCTOHUMBOIO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTH: IIOHMMaHMs CYIIHOCTH METONOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BATh MOJydaeMble 3HAHUS /IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pELICHUs IpoOieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K TO3HAHUIO U HCCIIEA0BATEIbCKOMN AEATENBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY TIIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUH C >KM3HECHHBIMU
HOTpPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iIMYHbIX chepax npodeccHnoHaTHHON
JESATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe TSI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MexXmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOLINE LEJTOCTHOCTh HAyYHOH KapTUHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOLecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIeI0BaHNE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCaJbHble  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHblE), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOy4arolUXCsl  KCMOJb30BaThb  OCBOCHHBIE  MEXKIUCLUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISITHBHBIMU JICHCTBUSMHU.

OBJiaieHNe YHUBEPCAIbLHBIMHM YUYeOHBIMH O3HABATEIbHBIMHU eHCTBUSIMM:

1) 6a30Bble JJOrMYeCcKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh WLENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHKEHHS,
COOTHOCHTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABJICHHBIMH EJISIMU;

UCITOJIb30BaTh IMPH OCBOCHMM 3HAHUW NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIACNATH
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OOBSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KJIacCH(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JIEIyKTHBHbIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B pacCMaTpUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;



IPUMEHATh B Ipoliecce MO3HAHUSA, UCTIONb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeIH, IPe0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (OopMyna, YypaBHEHHME XMMHUYECKOH peakuuu — 0pU pPEeleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEAKIINM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJIbHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIECcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMaUuu (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BHUAOB H (OPM TPEACTABICHUS, KPUTUUECCKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUNBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOMCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM Ui BBIIOJIHEHHsI yUeOHbIX 3a1au ONpeeIEHHOTO THIIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeACTBa Ipu padoTe ¢ XHUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTreMaTh4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U PeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OsiaieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C IMpE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AESITETBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MPaKTU4YEeCKOM paboThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekta M (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMH MTyTEM COTJIACOBAHUSI TIO3UITUH B X0/1e 00CYXICHHUS 1 OOMEHAa MHCHHSIMHU.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBIMOJHEHUM Y4EOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIIAATh CAaMOKOHTPOJIb CBOEH JEATEJIBHOCTM HAa OCHOBE CcaMoOaHalIu3a H
CaMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATDI



10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMHs» OTPAXKaroT:

c(OPMHPOBAHHOCTh TIPE/ACTABICHUI O XMMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-
HAyYHOH KapTUHBI MHUpA, POJM XMMHUHM B TO3HAHWU SBJICHUH NPUPOIBI, B (POPMUPOBAHUH
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHus] NPaKTHYECKUX 3a7ad M OKOJOrMYeCKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIaZICHUE CHUCTEMOM XUMHMYECKHX 3HAHHH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
JIEKTPOOTPUIIATEIBHOCTD, XHMHUYECKasi CBS3b, CTPYKTypHas ¢opMmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
(GyYHKIMOHATbHAS TPYIIA, PaAMKal, W30MEpHs, M30MEphI, TOMOJIOTUYECKHHA pPsill, TOMOJIOTH,
YIIJIEBOAOPOMBI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUSI, MOHOMED, TOJIMMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COSTMHEHUS); TEOPUU M 3aKOHBI (TEOPHUsl CTPOCHUSI OPTaHHYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE NMOHHUMAHUS
NPUYMHHOCTHA M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MMOJyYCHUH 1 0€3011aCHOM HCIIOJIb30BaHUHU BAXHEHIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITEeIHbHOCTH YEJI0BEKa;

c(OPMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepPHbIC MPU3HAKH MOHSITHH, YCTaHABIMBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
HpeBpalleHUi OPraHMYEeCKUX COSANHCHUH;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaIEHHON) (OPMYJ OPraHUYECKHX BEIICCTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, W3rOTaBINBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHUH yCTAaHABIUBATh MPUHA/ICKHOCTh H3YYEHHBIX OPTaHUYECKIX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(YrIeBoOpOAbI, KHCIOPOJI W  a30TCOJEpPXKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs no cucrtemarndeckoil HomeHkiatype (IUPAC), a takke
NPUBOJINTh TPHUBHAJbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMJICH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPHUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsk KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TII0OK03a, (QPYKTO3a,
KpaxMaJl, [IeJUTI0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHUYECKOH CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSTh TOJOXKCHHUS TEOPUH CTPOCHUS OPTaHHMYECKHX
BemecTB A. M. bytiepoBa ans oObsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTpPOEHHE, (QU3HUECKUEe U
XUMHYECKHE CBONCTBA TUITUYHBIX MPECTABUTENCH PA3IMYHBIX KJIIACCOB OPTaHHMUYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraauen-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, alleTalbACTHI, MypaBbUHAsI U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMmas, UeJUIi0JIo3a, aMUHOYKCYCHAasi KHUCIOTa), HUIIOCTPHPOBAThH
TEeHETHYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEpepabOTKM M MPAKTUYECKOe MpPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;



C(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB UM IPOJYKTOB PEAKIMH);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHU IIPM M3YYCHMM BEILECTB M XUMHYECKHMX SIBJICHUHI
(HabmofeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJCINPOBAHNE), UCIOIb30BAaTh CHCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CB3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH IpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHiIa OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XWMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEILECTB IPU HAarpeBaHWH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMM OPraHMYECKHUX BEIIECTB, JCHATypalus OEJIKOB MpHU
HarpeBaHUU, 1IBETHBIE PEAaKLIUU OEJIKOB) B COOTBETCTBUU C NMPaBWJIAMHU TEXHHKH 0€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, IPEICTABIATH PE3yJIbTaThI
XMMHUYECKOI'O 3KCIIEpUMEHTa B (OpMe 3alHUCH YpPAaBHEHMH COOTBETCTBYIOUIMX pPEAKIMHA U
(opMyIMpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1eJeCO00pa3HOro
NOBE/IEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMas cMbica mokasarens IIJIK, noscHate Ha
pUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHUS BEIECTB M XUMUYECKUX SBJICHUM;

JUIs  CceNbIX M cAa0OBHIAMIMX OOy4aroIMXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas W HeopraHudeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKUCJICHUs, XHUMHYECKasA CBA3b (KOBaJ'IeHTHaSI, HWOHHasi, MCETAIJINYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHYECKMX  pEeaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS IUCCOIMAINS, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolManuu, nepuoaudyeckuit 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILEHUS SHEPTrUU MPU XUMUUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHMSI,
JIe)KallIue B OCHOBC ITOHUMAHUA HpI/I‘II/IHHOCTI/I U CHUCTCMHOCTHU XHUMHUYCCKUX SIBJIGHHP'I,



(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BOXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JeSITEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTE€PHbIC IPU3HAKK [TOHATUH, yCTaHABIMBATb
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTAaBIICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKUX BeLIeCTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NHUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUINYecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIIie COeUHEHUH (IPOCThIe BEIIECTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICH Hepuoauyeckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTENBHYIO |
HPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMsl XuMuuecKkux 3nemeHTos /1. 1.
MeHeneeBa, HCHOJIB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam U rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX dieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PUIMPOBATh XUMHYECKHE PEAKIUHU I10 Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCcTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUH pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUS peakluii HOHHOIO OOMEHa, YUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peaKuuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUH, MOATBEP)KAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaThb ONBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTh OKHCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakluu OT
pa3aNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bo3neiicteus (npuniumn Jlelllatense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOIECCH, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYyYeHUsI CEPHOM KHCIOThI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTD
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCTE YMEHHUI IPOBOAWUTH BBIYUCIECHUSA C MCIOJb30BAaHMEM IOHATHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B HPU XMUMHUYECKHX
peaKIMAX, Macchl BellecTBa WM 00bEMaA ra3oB M0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A deKkra peakiuyu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MACChl BEIIECTB, IPEBPALICHUS I COXPAHEHUS SHEPTUU;

c(OPMHUPOBAHHOCTh YMEHHI COOJIIOAATH MpaBHiIa MOJIb30BAHUS XUMHUYECKOW MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

C(l)OpMI/IpOBaHHOCTb YMCHI/Iﬁ IUIaHUPOBATh U BBIIIOJHATDH XUMHUYECKHUI SKCIICPUMCHT
(pa3nokeHUe TEpOKCHIA BOJOPOJAa B MPHCYTCTBUM KaTallM3aTopa, OINPEACICHUE Cpebl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAITBHOTO UHAUKATOPA, BIUSHUE PA3IMYHbBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HMOHHOTO OOMEHA, Ka4eCTBEHHBIC PEAKIMH Ha
cynbhar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agauy mo TtemMam «Metamb»y u «HemeTamub») B COOTBETCTBHHM C MPaBHJIAMH TEXHUKH
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3ysbTaThl XUMHYECKOTO S3KCIIEpHMEHTa B (OpMe 3almuCH YPaBHEHUI COOTBETCTBYIOIIMX
peakuuii ¥ GOopMYyITUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHHH KPUTUYECKHA aHAIM3MPOBATH XUMHUYECKYHO HH(POPMAIIHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
APYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
NOBEJICHUST B OBITY M TPYJOBOH IEATCIBHOCTH B ILEISAX COXPAaHEHHsS CBOETO 3JI0POBbSI U
OKpYKaroIIel MPHUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA JKHUBBIE OPTraHU3MBI
OIpENIeIEHHBIX BEIECTB, MOHUMAast cMbIci mokasateins [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMCHBUICHUSA U MTPEAOTBpALICHUA UX BPECAHOT'O BO3ZI€I>'ICTBI/I$I Ha OpraHu3M 4€JIOBCKA,

JUIE OOYYAIOIIUXCSA C OrPAaHHUYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMCHHE NPUMCHSTH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAHHA BEIICCTB U XUMHUYCCKUX SIBJICHUH.

CUCTEMA OLHEHKH JOCTUXEHUSA INIJTAHUPYEMBIX PE3YJIBTATOB

1. Onenka ycTHOro oTBera

OtMmetka «5»:

- OTBET ITOJIHBIM U IPaBUJIbHBIN HA OCHOBAaHUU U3YYEHHBIX TEOPH;

- Marepuaid H3J0KE€H B ONPEIEJIECHHON JIOTMUECKOW IOCIEI0BAaTEIbHOCTH, JIUTEPATypHBIM
SI3BIKOM;;

- OTBET CAMOCTOSITEIbHBIMN.

OtBet «4»;

- OTBET IOJIHBIM U IPaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHIl;

- MaTepuai U3JI0KEH B OIpPEIeICHHON JIOTUYECKOM MOCIeA0BaTENbHOCTH, IPH 3TOM JOMYILEHBI
JIBE-TPU HECYIIECTBEHHbBIE OLTMOKH, UCTIPABICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

OtMmetka «3»:

- OTBET TMOJHBIA, HO TPU ITOM JIOMYIIEHA CYIIECTBEHHas OIMOKA WM OTBET HETOJIHBIH,
HECBSI3HBIM.

OtMmetka «2»:

- TpU OTBETE OOHAPYKXEHO HEMOHMMAHWE YYallUMCS OCHOBHOTO COJACp)KaHUS Y4eOHOTO
MaTepuaa UiId JTOMYIIEHbI CYIIECTBEHHbIC OMUOKH, KOTOPhIE YUAIIUNUCS HE MOXET UCIPABUTh
MIPU HABOJISIIMX BOMPOCAX yUUTENs, OTCYTCTBHE OTBETA.

2. OneHKa IKCePUMEHTAJIBHBIX YMEHHI

OrieHKa CTaBUTCS Ha OCHOBAaHUH HAOIOACHUS 32 yYaIIMMUCS W MIMChbMEHHOTO OTUYeTa 3a padoTy.
OtMmetka «5»:

- paboTa BBITIOJTHEHA MOTHOCTHIO U TIPABUIILHO, CJIETaHbl TPABUIILHBIE HAOIIOICHHS i BBIBO/IBI;

- DKCIEPUMEHT OCYIIECTBIIEH IO TUIAHY C y4ETOM TEXHUKU 0€30MacHOCTH W MPaBMJI pabOTHI C
BelleCTBaMU U 000pyI0BaHUEM;

- TIPOSIBJICHBI OPTaHU3ALMOHHO - TPYJOBBIC YMEHUS, MOAIEPKUBAIOTCSA YUCTOTA paboyero Mecra
Y TIOPSIJIOK (Ha CTOJIe, 9KOHOMHO HUCTIOIB3YIOTCS PEAKTHBHI).



OtMmeTKa «4»:

- paboTa BBIMOTHEHA MPABWIBHO, CIETIaHbl IPABIILHBIC HAOIIOACHUS U BBIBOJIBI, HO TIPU STOM
SKCTIIEPUMEHT IPOBEICH HE MOJHOCTHIO WJIM JOIYIICHBI HECYIECTBEHHBIC OIIMOKU B paboTe ¢
BEIIECTBAMH U 000PYI0BAHUEM.

OtMmeTKa «3»:

- paboTa BBINOJHEHA MPABUIHLHO HE MEHEE YeM HAIOJOBHHY WJIM JOMYIICHA CYIICCTBEHHAS
ommuOKa B X0Jie IKCIIEPUMEHTA B O0BSCHEHHH, B 0pOopMiICHUU PabOThI, B COOTIOICHUH TPABHII
TEXHHUKHU 0€30MacHOCTH Ha paboTe ¢ BEeIeCTBAMHU U 000pyI0BAaHUEM, KOTOPAsi UCIPABIISIETCS 110
TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- pomymieHsl ABe (M Oosee) CyIecTBEeHHbIC OMMOKH B XO€: SKCIICPUMEHTa, B OOBSCHEHUHU, B
opopmiieHHH paboOThl, B COOJIOJCHUM TPAaBWJI TEXHUKH O€30MacHOCTH Tpu padore ¢
BEIIIECTBAMH M 00OPYIOBAaHUEM, KOTOPBIC YUAIIHICS HE MOXKET UCIIPABUTD JIaXe 10 TPEOOBAHUIO
YUUTEIS;

- paboTa He BBHINIOJTHEHA, Y YYalllerocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIC YMEHUS.

3. OueHka yMeHHii peliaTh IKCIePUMEHTATbHbIE 3212491

OtMmeTKa «5»:

TUTaH PEIICHUsI COCTABIICH MPABHUIILHO;

MPABUJIBHO OCYILIECTBIICH MOA00p XUMHUECKUX PEAKTUBOB U 000PYI0BAHMUS;

JIAHO ITOJIHOE OOBSICHEHHE U CJI€JIaHbI BBIBOJIBI.

OtMmeTKa «4»:

TUTaH PEIICHUsI COCTABIICH MPABHUIILHO;

MPAaBUJIBHO OCYIIECTBICH MOM0Op XUMHUYECKHMX PEaKTHBOB U OOOpYIOBaHUS, IMPU ITOM
JIOITYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHCHUN U BBIBOJAX.

OtMmeTKa «3»:

TUTaH PEIICHUsT COCTABIICH MPAaBHUIILHO;

MPAaBUJIBHO OCYIIECTBIEH MOAOOp XMMHUYECKHUX PEaKTUBOB M OOOpYHOBaHUS, HO MAOMYIIEHA
CyIlleCTBeHHAas omnOKa B OOBSICHEHUH U BBIBOJIAX.

OTMeTKa «2»:

JomymieHsl ABe (M 6oJiee) CylieCTBEHHbIE OMMUOKHN B IUIAaHE PEIICHUs, B MOJ00pe XUMUUYECKHUX
PEaKTUBOB M 000PYJIOBaHMs, B 0OBSICHEHUH U BBIBOJAX WM 3a/la4ya HE pellieHa.

4. OueHkKka yMeHHI peniaTh pacuyeTHbIE 321241

OTMeTKa «5»:

- B JIOTHYECKOM pPAaCCYXXICHHHM M PEIICHWW HEeT OMmHOOK, 3ajada pelieHa palroHATbHBIM
CII0COO0M;

OtmMmeTka «é»:

- B JIOTUYECKOM PACCYXJIEHWU U PEUICHHs] HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelieHa
HEepaImOHAIBHBIM CITOCOOOM, WIIH JIOMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX OMMOOK.
OtMmeTKa «3»:

- B JIOTHYECKOM pPaCCYXJICHHH HET CYMIECTBEHHBIX ONIMOOK, HO JIOMYyIICHA CYIICCTBCHHAS
ommrOKa B MaTeMaTUYECKUX pacyeTax.

OtMmeTKa «2»:

- IMEETCS CYIIECTBCHHbBIE OLTHOKHU B JIOTHYECKOM PACCYKICHUH U B PEIICHUM;

- OTCYTCTBHE OTBETA HA 3aJaHUE.

5. OneHka NMCbMEHHbBIX KOHTPOJIBHBIX PadoT

OtMmeTKa «5»:

- OTBET MOJHBIN U MPaBUIHHBINA, BO3MOYKHA HECYIIIECTBEHHAs OIHOKA.

OtMmeTKa «4y:

- OTBET HETIOJHBIN WK JOMYIIEHO He 00Jee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMmeTKa «3»:

- paboTa BEITIOTHEHA HE MEHEE YeM HATOJIOBUHY, JAOMYIIEHA OJIHA CYIIECTBEHHAs OIMMOKa U MIPH
9TOM JIBE-TPU HECYIIECTBEHHEIE.



OtMmeTka «2»:

- paboTa BBIMIOJIHEHA MEHBIIE YeM HAMOJOBHHY WJIH COICPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;

- paboTa He BBIIOJHEHA.

[Ipu olLleHKE BBIMOJHEHUSI MHUCbMEHHOM KOHTPOJBHOM paboThl HEOOXOAMMO YUUTHIBATDH
TpeboBanus enuHoro opporpaduyeckoro pexnma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTUPYET MPE/IIECTBYIONINE OTMETKH 32 YETBEPTh, MOIYTOAHE, TO/I.

6. OneHka 3a TeCTOBYIO padoTy:

Tectbl, cocToslue W3 NSATH BOIPOCOB MOKHO HCIIONB30BaTh IOCIE H3YYEHHUS MaTrepuaia
kaxzaoro ypoka. Tect nu3 10—15 BorpocoB ucrosib3yercs Ui IEpUOAUYECKOro KOHTpos. Tect
u3 20—30 BompocoB HEOOXOAUMO HCIIOJIb30BATh JJISi UTOTOBOr0 KOHTpousisd. Ilpu oneHuBanuu
UCIIOJIb3YETCS CIAEAYIOLIas IIKaa;

Otmetka «5»: 90% — 100 %

OtmeTtka «4»: 72% - 89 %

Otmetka «3»: 50% - 71 %.

TSl TECTA U3 TISITH BOIIPOCOB

HET OIIMOOK — OTMETKa «5»;

OJIHA OITMNOKA - OTMETKA «4»;

JIBE OLIMOKU — OTMETKa «3»;

TPU OIIMOKH — OTMETKA «2»;

11 Tecta u3 30 BOIIPOCOB:

25—30 mpaBWIBLHBIX OTBETOB — OTMETKA «5»;

19—24 npaBUIbHBIX OTBETOB — OTMETKA «4»;

13—18 npaBUIBHBIX OTBETOB — OTMETKA «3»;

MeHblIe 12 MpaBUIIbHBIX OTBETOB — OTMETKA «2)».

I'pa¢guk konTposbHBIX pador 10 kiace

Ne i/ KontposabHasi padora
1 mosryroaue

1 KonTtpoasnas padorta Ne 1»YrineBogopoasn»
2 moayroaue

2 Kontponbnass pabora Ne 2 «Kwucnopomcoaepxarniye OpraHHYecKue
COCJIMHEHUS

Ilepeyenb KOHTpOJBHBIX pador 11 kiaace

Ne i/ KonTpoabnasi padora

1 mosxyroaue

1 Kontponbnas padota Ne 1»XuMuueckue peakimm)

2 moayroague

2 Kontponbshas padota Ne 2 «Hemeramib







TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HaumenoBanue KommuecTBo yacos ONEKTPOHHBIE (uncposbie) | OCHOBHBIC BUIBI AESITEIBHOCTH 00YUaIOIIMXCS
/I | pa3fenoB M TEM | Beer Kontp | Ipakth 00pa3oBaTeNbHBIE PECYPCHI
HpOTPaMMBI 0 OJIbH | YECKHE
bIC paboThI
pabor
bl
Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOi XUMUH
1.1 | Ilpeamer 3 0 0 https://academy- PacKkpbIBaTh CMBICT HM3YYaeMbIX MOHATHH (BBIABIATH HX
OpTraHUYeCcKOi content.apkpro.ru/lesson/a XapakTepHbIe MPU3HAKH), YCTAaHABJIMBATH MX B3aUMOCBS3b.
xumun. Teopus 9f3d191-5ele-4e24-ac02- [IpuMeHSATh TONOKEHUS TCOPUU CTPOSHUS OPraHUYECKUX
CTPOCHHUS efb16fa49f6a Bemects A. M. BymiiepoBa i 00bsICHEHHS 3aBUCMOCTH
OpraHMYeCKUX CBOMCTB BEIIIECTB OT UX cocTaBa U cTpoeHus. Mcmons3oBarh
coeMHEeHU A. XUMHAYECKYI0 CUMBOJIUKY JIUIsl COCTaBJICHUS MOJIEKYJISIPHBIX
M. bytneposa U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpamEHHOM) GdopMyl
opraHuveckux BemiecTB. OmnpenensiTh BHIB XUMHYECKOU
CBs3M  (OOMHApHBIC,  KpaTHblE) B  OPraHHMYECKHUX
COeMHEHUSX. PackpbpIBaTh poOJIb OPraHMYECKOM XHWMHU B
IpUPOE, XapaKTePH30BaTh €€3HAUCHHUE B JKU3HU UYEJIOBEKa,
WJLTIOCTPUPOBATH CBS3b C APYrUMH Haykamu. HaOmonate u
OIUCHIBATh JIEMOHCTPALIMOHHBIE OIBITHI, HPOBOAUTH U
OIMCBIBATH JIAOOPATOPHBIE OMBITHI U MPAKTHYECKUE PAOOTHI
Hroro no pasneny 3
Pa3nea 2.¥YrieBonopoast
2.1 | IlpenenbHble 2 0 0 https://academy- PackpeiBaTh CMBICT H3y4aeMbIX NOHATHUN (BBIABIATH HX
YIJIEBOIOPOIBI content.apkpro.ru/lesson/2 XapaKTepHbIe TPU3HAKH), YCTAHABIMBATH MX B3aHMMOCBS3b,
— aJIKaHBbI 58ddc06-ec23-473c-b3d7- HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS IPU ONHCAHUH
ed82fcaddd02 COCTaBa, CTPOCHHS ¥ TPEBPAIICHUHA  OPraHUYECKHX
2.2 | HenpenenbHuble | 6 0 1 https://academy- coeauHeHuil. Mcnonb30BaTh XMMHUYECKYIO CHUMBOJIMKY IS
YIJIEBOIOPOIBI: content.apkpro.ru/lesson/4 COCTAaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
QJIKCHBI, 038171e-4158-4bd1-ae98- COKpaIIEHHOMN) dbopmyn OpPraHHYECKUX BEIIIECTB.



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

AJIKaUEHBI, 18dc1cfb9399
AJIKMHBI
2.3 | Apomarudeckue https://academy-
YIIIEBOAOPOIBI content.apkpro.ru/lesson/d
86d7d00-d5b4-491d-aded-
c3ddal9feefd
2.4 | IlpupoxaHbie https://lesson.edu.ru/04/10
HNCTOYHHUKHU
YIJIEBOJAOPOIOB
u nux
nepepadoTka

VYcranaBinuBaTh MPUHAJIC)KHOCTh BEILIECTB K
OTpe/IeIECHHOMY KJIacCy YIJIEBOJIOPOAOB IO COCTaBy U
CTPOCHHIO, Ha3bIBaTh  UX M0  CHUCTEMaTUYECKOU

HOMEHKJIaType;  NPUBOJUTH  TPUBHAIbHbIE  Ha3BaHUS
OTIEIBHBIX IMPEACTABUTENEH YriIeBoaopoaoB. Omnpenensrs
BUJIbI XUMHUYECKOM CBA3M B MOJIEKYNIAX YIJIEBOJOPOJIOB;
XapaKTepu30BaTh 3aBUCHMOCTb PEAKIIMOHHONW CHOCOOHOCTH
YIJIEBOAOPOAOB  OT KPAaTHOCTHM  KOBAJIEHTHOM  CBs3M.
XapakTepu3oBaTb ~ COCTaB, CTPOEHUE, IMPHUMEHEHUE,
¢bu3nyeckue 1 XUMHUYECKUE CBOMCTBA, BaXKHENIIINE CIIOCOOBI
HOJIyYEHUS! TUIIMYHBIX [IPEICTaBUTENIEH PA3IMYHBIX KJIACCOB
yIJI€BOAOPOAOB (METaHa, »JTaHa, OSTWIEHA, AalleTUJICHa,

Oyramguena -1,3, OeH3oja, TOJyoJa). BrisiBisaTh
TCHETUYECKYI0  CBSI3b  MEXJIY  YIVIEBOJOPOJaMU U
HOI[TBep)KIIaTI) eé HaJIN4YUC ypaBHeHI/ISIMI/I
COOTBETCTBYIOIIHX XUMHYECKUX peaxiui c

WCTIOJIb30BAHNEM CTPYKTYPHBIX (popmyi. XapakTepu3oBaTh
UCTOYHUKU YTJIEBOJIOPOJIHOTO CHIPbsl (HEPTh, MPUPOIHBIH
ra3, yrojib), CIOCOOBI MX NEepepabOTKU U NPAKTUUYECKOE
NpUMEHEHHE TMOJIydyaeMbIX HNpPOAYKTOB. Mcrmonb3oBaTh
€CTeCTBEHHO-HAYYHBIE METOJbI IO3HAHHUA — MPOBEICHUE,
HaOJIOIeHWe M ONHMCAaHUWE XHUMHYECKOTO 3SKCIEpUMEHTa
(1abopaTopHble  ONBITBI M IpPaKTHYECKHE  PalOTHI).
CrnenoBath mpaBuiiaM 0e30macHOM paboThl B J1aGOpaTOpPHU
MIPH UCTIOJIH30BAHUN XUMHUYECKOM MOCYABI M 000PYI0BaHHS,
a TaKXkKe TMpaBwiIaM oOpallleHHs C BellecTBaMHU B
COOTBETCTBUH c WHCTPYKIUSIMHU BBITTOJTHEHHSI
7a00paTOPHBIX OMBITOB M MPAKTUYECKHX paboT 1o
MONyYCHUI0O W W3YYEHWIO OPraHWYeCKHX  BEIIECTB.
[IpencraBnsaTh pe3yabTaThl KCIEPUMEHTa B (OpPME 3alncu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIUH W JeTIaTh BBIBOJIBI
Ha uX ocHoBe. [IpOBOIUTH BBIMUCIEHUS JJIS ONPEACIICHUS
MOJICKYJISIPHOM (OPMYJIBl OPTraHMYECKOTO BENIECTBA,  II0



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

YPaBHEHUIO XUMHYECKOU peaxuu.CaMoCTOSTENIBHO
IUIAHUPOBAaTh M OCYILECTBJIATH CBOK IO3HABaTEJIBbHYIO
JeATEIbHOCTD; IPUHUMATh aKTUBHOE Y4acTHE B I'PYIIIOBOM
y4eOHOI IesITeTbHOCTH.

Utoro no pazneny

13

Paznen 3.Kuciiopoacoaep:xaniue opranniecKkue coeJuHeHnsl

3.1 | Couprer. ®enon | 3 0 0 https://academy-
content.apkpro.ru/lesson/5
439c18b-7440-4b6f-bf84-
c04fad471694f

3.2 | Anbaeruel. 7 0 1 https://academy-

Kap6oHoBbie content.apkpro.ru/lesson/8
KHUCJIOTBI. 664b319-0ba3-4945-b076-
CroxHblie 3DUpPbI cbh7ae5858b90

3.3 | YrueBoasl 3 1 0 https://academy-

content.apkpro.ru/lesson/7
09ce43a-deh6-4281-963b-
01d2e212d4d0

PackpbiBaTh CMBICT H3y4aeMbIX MOHATUN (BBIABIATH HUX
XapakTepHbIC MPU3HAKU), YCTAHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATUS IPU ONKUCAHUU
COCTaBa, CTPOCHUS M MPEBPAILICHUNA  OpPraHUYECKUX
coenuHeHui. Mcnonp30BaTh XMMUYECKYH0 CHUMBOJIUKY IS
COCTABJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAaIIEHHOMN ) dbopmyn OpraHUYeCKUX BCIICCTB.
YcTaHaBIvMBaTh MPUHAJIC)KHOCTh BEIIECTB K
ONpEJIEJICHHOMY KJIACCy IO COCTaBY M CTPOEHHUIO, HA3bIBATh
UX 10 CHCTEeMaTUYECKOM HOMEHKJIAType; NpPUBOIAUTH
TPUBHUAJIbHBIE Ha3BaHUSIOTICIIbHBIX IpeCTaBUTENEN
KUCJIOPOJCOAEPKAIIMX ~ COCIMHEHUN.  XapaKTEepU30BaTh
COCTaB, CTPOEHUE, MPUMEHEHHE, (PU3NUECKIEe U XUMHUYECKHE
CBOICTBa, BaxKHeHIIMe CHOCOObI TMOITYYEHHUS] TUIHUYHBIX
IIPEACTaBUTENEN Pa3IMYHBIX KJ1aCCOB
KHUCJIOPOJICOACPIKAIUX COCIMHEHUH (MeTaHoJIa, 3TaHOJA,
rvuepuHa, (eHomna, dopManbpaeruaa, aneTalbIeTHua,
YKCYCHOM  KHUCJOTBI, TJIIOKO3bl, Caxapo3bl, Kpaxmana,
LIEJUTIOJIO03bI); BBISIBJISATh TEHETHUYECKYIO CBSI3b MEXKAY HUMHU
u MOJTBEPKIATh et HaJIN4ue YpaBHEHUSIMU
COOTBETCTBYIOLIUX XAMUYECKUX peakuuii c
WCTIONB30BAHUEM  CTPYKTYPHBIX  QopMyn.  OmHChIBaTH
COCTaB, XHMHYECKOE CTPOCHHE W NPUMEHEHHUE KHUPOB,
XapaKTepU30BaTh WX 3HAYEHUE ISl KU3HEIESITEIbHOCTH
opranu3moB. (Oco3HaBaTh ONACHOCTb BO3JECUCTBUS  Ha
JKUBBIE OPTaHU3MBbI ONPEACICHHBIX OPraHNYECKNX BEIIECTB,



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

MOSICHATD HA TpUMepax CHOCOOBI  YMCHBIICHUSN
IPEeIOTBPALICHUSI UX BPEAHOTO BO3JEHCTBUS HA OpPraHU3M
yenoBeka. lcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
NO3HAaHUS — TPOBEACHHE, HAONIOJCHHE U ONHUCaHHe
XUMHAYECKOTO JKCHepuMeHTa (J1abopaTopHbIE OMBITHl U
npakTuueckue pabotsl). CrenoBaTh MpaBuiiaM 0€30I1aCHOM
paboThsl B mabopaTopuy TpPU UCHOIB30BAHUN XHUMUYECKON
nocy/bl 1 000pYAOBaHUA, a TAK)Ke MPaBUIIaM OOpaIIeHUs C
BELIECTBAMU B COOTBETCTBUU C  HHCTPYKIHUSIMHU
BBIMIOJIHEHHS JIA0OPATOPHBIX OMNBITOB M MPAKTUYECKUX
paboT 10 MOJIYYEHUIO U U3YYEHHUIO OPraHUYECKHUX BEILECTB.
[IpencraBiasTh pe3yiabTaThl IKCIIEPUMEHTa B (popme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIMA U JENaTh BBIBOJIBI
Ha UX ocHOBE. IIpoBOOUTH BBIUMCIEHUS MJIsl ONPEAEIICHUS
MOJIEKYJISIPHOM (hOpMYJIbl OpPraHMYECKOro BEIIECTBA, IO
YPaBHEHUIO  XUMHUYECKOM  peakuuu. (CamMoCTOATEIbHO
IUIAaHUPOBaTh M OCYIIECTBISATH CBOKO I103HABATEIbHYIO
JeSATEIbHOCTD.

Hroro no pazneny

13

Pa3nea 4.A30Tconep:kamme opraHu4ecKue coeMHEeHUs

4.1

AMUHBI.
AMUHOKHCIIOTEL.
benku

3

0

0

https://academy-

content.apkpro.ru/lesson/0

c608a59-4c69-4481-839¢-

9205f201b73e

PackpbiBaTh CMBICT H3y4aeMbIX HOHATUN (BBIABIATH HX
XapaKTepHbIE MPU3HAKH), YCTAaHABIMBATh MX B3aUMOCBS3b,
HCIOJIb30BaThCOOTBETCTBYIOMIUETIOHATHSI  NPU  ONUCAHHUH
coCTaBa, CTPOCHMSI M IIPEBPALLEHUN  OPraHUYECKUX
coeMHEeHU. cnonp30BaTh XMMUYECKYH0 CHUMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAaIIEHHOMN ) dhopmyn OpTraHUYECKUX BEIIECTB.
OnpenensaTs NpUHAAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy IO COCTaBy M CTPOEHHUIO, Ha3blBaTh HMX IO
CHUCTEMATUYECKON HOMEHKJIAType; NPUBOIUTH TPUBHAIILHBIE
Ha3BaHMs OTAENBHBIX MpeicTaBUTENe. XapaKTepu3oBaTh
COCTaB, CTPOCHHE, IPUMEHEHNE, PU3NUECKUE U XUMUYECKHE
CBOMCTBa, BaKHeHIIMe CHOCOObl TMOTYYEHHs] TUMUYHBIX



https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

MpeICTaBUTENCH A30TCOJEPIKAIIIIX COCIMHEHMI
(MeTmnamuHa, TIMIOKMHA, OenkoB).  OMNUCHIBaTH COCTaB,
CTPYKTYpYy, OCHOBHBIE CBOWCTBa O€IKOB; TMOSICHITh Ha
npuMepax 3HaueHue OCJIKOB JIJIS OpraHu3Ma 4eJIOBEKa.

Uroro no pazneny

3

Pa3znen S5.BbicokoMoJIeKYJISIPHbIE COeTUHEHUSA

5.1 2 0 0 https://lesson.edu.ru/04/10 Bragerp  W3y4aeMbIMH ~ XMMHYSCKHMMH  IOHSTHSMHU:
PACKpBIBATh CMBICI W3Y4aeMbIX MOHATHH U MPUMEHSTh 3TH
NOHATUS ~ NPH  ONHCAaHUM  COCTaBa M CTPOCHHS
BBICOKOMOJIEKYJIIDHBIX ~OPraHUYECKUX BEILECTB, IS
OOBSICHEHUS OTAETBHBIX (DAKTOB M sBICHUHU. Vcromp30BaTh
[Tnactmacchl. XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTABJIEHUS CTPYKTYPHBIX
Kayuyxn. (opMy BEHIECTB U yPaBHEHUH PEaKIMid MOJMMEPH3AIUN 1
Bosokna HOJIMKOH/ICHCAIUH. OmnwuceiBaTh  COCTaB, CTPOEHHE,
OCHOBHBIE CBOIiCTBa Kay4JyKOB, Hanboee
pacipoCTpaHEHHBIX  BUJOB acTmace, BOJIOKOH;
MPUMEHEHWEB  Pa3MYHBIX  OTpacisix.  Mcmomb3oBath
€CTECTBEHHO-HAyUHbI€ METOJ/bl MO3HAHUS — HaOI0JgaTh U
OIIMCBIBATH IEMOHCTPAIIMOHHBINA AKCIEPUMEHT
Hroro no pasneny 2
OBUIEE 34 2 2
KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

11 KJIACC



https://lesson.edu.ru/04/10

Ne | HaumenoBanue KommuecTtBo yacos ONEKTPOHHBIE (undposbie) | OCHOBHBIC BU/IBI AESITEIBHOCTH 00YUaIOIIMXCS
/Il | Pa3sienoB ¥ TEM | Beer Kontp | IIpakty o0pa3oBaTesibHbIE PECYPCHI
HpOTPaMMBI 0 OJIbH | YECKHE
bIC paboThI
pabor
bl
Paznen 1.TeopeTnyeckne 0CHOBbI XUMHU
1.1 | CtpocHue 3 0 0 https://lesson.edu.ru/04/10 PackpbIBaTh CMBICT HM3Y4aeMbIX MOHATHH (BBIABIATH HX
aTOMOB. XapakTepHbIe MPU3HAKH), YCTAaHABIMBATH MX B3aWMOCBS3b.
[Tepuoanueckuit PackpeiBath cmbicn  Tmiepuoamyeckoro 3akona J[. U
3aKOH u Menpeneena u JIEMOHCTPUPOBATh ero
[Tepuoanueckas CUCTEMAaTHU3UPYIOIIYIO, 00BSACHUTENBHYIO u
cucTema IPOrHOCTHYECKYIO byHKIHN. XapakTepus30BaTh
XUMHYECKHX ANEKTPOHHOE CTPOEHUE aTOMOB XUMHUYECKHUX AJIEMEHTOB 1—
anemenTos JI. M. 4 TepuoNIOB, UCIOJIB3Ys MOHSITUS S-, P-, O-2JIEKTPOHHBIC
Menpeneena opOHUTaNM, DHEPreTUYECKUE  YPOBHH. OOBSCHATD
3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOHCTB  XMMHUYECKHX
JIEMEHTOB M UX COCIUHEHUH [0 MepuojaM U Tpyrnam
[Tepnonnueckoii cucremsl [I. . MenneneeBa
1.2 | Xumnyeckue 6 1 1 https://lesson.edu.ru/04/10 PackpbiBaTh CMBICT H3ydaeMbIX MHOHSTHH (BBIIENIATH HX
peakuuu XapakTepHbIe TPU3HAKKA) W TPUMEHSTh ITH TMOHATHUS TIPU
1.3 | Crpoenne 4 0 0 https://lesson.edu.ru/04/10 OITMCAHUM COCTaBa M CTPOCHHS BEIIECTB, JUII OOBSICHEHUS
BELIECTBA. OoTHeNnbHBIX (pakToB ™ sBIeHUH. Onpenensrts BHUJIBI
Mmuoroo6pasue XUMHYECKOU CBSI3HU (KOBaJICHTHOM, HOHHOM,
BEIIECTB METaJUTMYECKOM, BOJOPOJTHOMN) B COCIMHEHMAX, THII
KPUCTAJUIMYECKOM  pemETKM  KOHKPETHOTO  BEIIeCTBa.
Onpenensitb  BaJ€HTHOCTb U CTENEHb  OKUCJICHUS

XUMUYECKUX DJIEMEHTOB B COEAUHEHUAX pa3IMYHOrO
coctaBa. [IpoBOAWTH BBIUMCICHUS  C WCIOJH30BAHUEM
MOHATUSA «MAaccoBasl J0Js BEIIECTBA B pacTBOpe». Braaers
HM3y4aeMbIMHU XUMUYECKUMHUTIOHITHSIMHU. OOBICHATD
3aBUCUMOCTh ~ CKOPOCTHM  XMMHYECKOM  peakuuu  OT
pasnuuHbIX (akTopoB. OmnpenensTh XapakTep CMEMICHUS
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XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BosnerictBus  (mpuHiun  Jlelllarense).  CocraBisTh
YpaBHEHUs pEaKIUil pa3juyHbIX THUIIOB;, TMOJHBIE U
COKpalIEHHbIE YpaBHEHHUS peakUuid HOHHOTO OOMeHa,
YUUTBIBAS. YCIIOBUS, MPU KOTOPBIX ATH PEAKUUU UIYT J0
KoHIIa. Mcronb30BaTh  €CTECTBEHHO-HAYyYHBIE  METO/IbI
MO3HAHUST — TPOBEJCHHWE, HAONIOACHUE W ONHUCAHHE
XUMHYECKOTO  JKCIepUMEeHTa  (AEMOHCTPAallMOHHBIE H
7a00paTOpHBIE  ONBITBI, TPAKTUYECKUE pPabOThI): IO
OTIpEICTICHUIO CPE/Ibl BOJHBIX PACTBOPOB BELIECTB, PEAKIIMIA
WOHHOTO OOMEHA, BIIMSHUIO PA3IUYHBIX (HAaKTOPOB Ha
CKOpocTh peakiuii. CreaoBaTh MpaBUIaM IOJIb30BAHUS
XUMHYECKOH TOCYyZoH W 1a00paTOpHBIM O0OPYIOBAHHEM.
[IpencraBiasTh pe3yabTAaTHIXMMHUECKOTO HKCIIEPHUMEHTa B
(dopMe 3amucu ypaBHEHUH COOTBETCTBYIONIMX PEAKIUH H
JIeNIaTh BBIBOJIBI HA WX OCHOBE. [IpOBOANTH BBIUKCICHUS IO
YpaBHEHUSIM XUMHUYECKUX peakIuii, B TOM 4YHUCJIE
TEPMOXHUMHUYECKHE PACUETHI

Hroro no pazneny
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Pa3nea 2.Heopranuveckasi XuMHusi

2.1

Meranibl

6

0

https://lesson.edu.ru/04/10

PackppiBaTh CMBICT U3Yy4aeMbIX TOHSTHH (BBIACIATH HX
XapakTepHbIe MPU3HAKKA) U NPUMEHATh 3TH NOHATUS MPHU
OTIMCAaHUU COCTaBa M CTPOCHUS BEIIECTB, ISl OOBSICHEHUS
oTHenbHbIX (pakTOB W sBieHuid. OOBACHATH oOO0IIHE
3aKOHOMEPHOCTH B H3MEHEHWU CBOWCTB DJIEMEHTOB —
METAJUIOB U UX COEAMHEHUHN C yU€TOM CTPOEHUSI UX aTOMOB
U nonoxxkeHus B Ilepuogmyeckoil cucTEME XUMHYECKUX
DJIEMEHTOB A. WN. Meunneneesa. XapakTepus3oBaTh
(ommchIBaTh) OOIME XWMHUYECKHE CBOWCTBA METAJUIOB, MX
BOKHEWILIUX COEJUHEHUM, TMOATBEpXKAas HTO ONHCaHUE
MpuMepaMu  yPaBHEHH COOTBETCTBYIOIIUX XHUMHYECKUX
peakuuii; MpUMEHEHHe METAJUIOB B Pa3IMYHBIX 001aCTAX, a
TAaK)K€ FKCIOJB30BAaHUE WX IS CO3JIaHUSI COBPEMEHHBIX



https://lesson.edu.ru/04/10

MaTepuaioB M TeXHOJOTuH. ONUCHIBATH CIIOCOOBI 3aIIUTHI
METaUIOB ~ OT  KOppo3uH.  PackpplBaThb  CYIIHOCTH
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTABJICHHS DJJIEKTPOHHOTO OajaHca »JTUX PpEaKIHi.
[IpoBoauth peakuuu, MNOATBEPKIAONINE XapPaAKTEPHBIE
CBOMCTBAa M3y4YaeMbIX BEIICCTB, PACIO3HABATh OIBITHBIM
nyTéM HOHBI METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pactBopax. Mcronb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI

NO3HAHUS — TPOBEJCHHUE, HAONIONEHNE W ONHCaHUEe
XMMHUYECKOTO  3KCIEpUMEHTa  (JeMOHCTpPAllMOHHbIE U
nabopaTopHble OIIBITHI, IIPaKTUYECKHE paboThI).

[IpencraBnsaTe pe3yabTaThl XMMHUYECKOIO SKCIEPUMEHTA B
(dopMe 3amucu ypaBHEHUH COOTBETCTBYIONIMX PEAKIUH H
Jenatb BBIBOJBI Ha HUX oOcHoBe. ClieoBaTh MpaBUIaM
[IOJIb30BAHUS XUMHUYECKOW TMOCYJOM U J1abopaTOPHBIM
obOopynoBanueM. [IpoBOINUTH BBIUKCICHHS] MO YPaBHEHUSM
XUMHYECKUX peakuui. CaMOCTOATENbHO IUIAHUPOBATH U
OCYIIECTBIIATh CBOIO NI03HABATEJIbHYIOACSITENIBHOCTD;
MPUHUMATh AaKTUBHOE YYacTHE B TPYMNIOBOM y4deOHOI
JeATEIbHOCTH

2.2 | Hemerasibl https://lesson.edu.ru/04/10
2.3 | CBs3p https://lesson.edu.ru/04/10
HeOpFaHHHGCKHX

U OpraHuvecKHux
BEILECTB

PackppiBaTh CMBICT U3Yy4aeMbIX TOHSTHH (BBIACIATH HX
XapakTepHbIe MPU3HAKKA) U NPUMEHATh 3TU NOHATUS MPHU
OTIMCAaHUU COCTaBa M CTPOCHUS BEIIECTB, JUIsI OOBSICHEHUS
oTHenbHBIX (pakTOB W sBiueHuid. OOBACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB HEMETAJUIOB M UX
COEIMHEHMM C YUETOM CTPOEHHS UX aTOMOB U IOJIOKEHUS B
[Iepnonnueckoil cucreMe xumudeckux snemeHtoB J[. U.
MeHnpeneena. XapakTepu3oBath (OMHUCHIBaTH) OOIIUE
XHMHYCCKHE CBOMCTBA HEMETAIUIOB, HX BaXXHECHIINX
COCAMHEHMUM, NOATBEPXKIAasi OSTO ONUCAHUE IPUMEpPAMH
YPaBHEHUH COOTBETCTBYIOIIMX XHMHYECKHUX  PEaKIMil.
XapakTepru3oBaTh BIUSHUE HEMETAIUIOB U UX COCIMHEHUH
Ha  JKMBBIE  OpPraHW3Mbl;  ONHWCBHIBATH  IPUMEHEHUE
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BpPa3IUYHBIX  00JAacTSIX  TPAKTHUYECKOH  JIeATEIhbHOCTH
yenoBeka.llogTBepkaaTh  CyliecCTBOBaHHWE T'€HETHUYECKOH
CBSI3M MEXy HEOPraHMYECKUMH BEIIECTBAMH C ITOMOUIBIO
YpaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKHUX PEaKIUH.
PackpeiBarh CyIIHOCTh OKHCIMTEIbHOBOCCTAHOBUTEIBHBIX
peaKIMil TOCPEICTBOM COCTaBJICHHUS JICKTPOHHOTO OajlaHca
aTuX peakuuid. IIpoBoauTh peakiuu, MNOATBEPKIAIOIIUE
XapaKTepHbIE CBOMCTBA U3Y4aeMbIX BEIIECTB, PACIIO3HABATh
ONBITHBIM NYTEM AHUOHBI, NPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax. lMcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI

NO3HAHUS — TPOBEJCHHUE, HAONIONEHNE W OIHCaHUEe
XMMHUYECKOTO  3KCIEpPUMEHTa  (JEeMOHCTpPAllMOHHbIE U
nabopaTopHble OIIBITHI, IIPaKTUYECKHE paboThI).

[IpencraBnsaTe pe3yabTaThl XMMHUYECKOIO SKCIEPUMEHTA B
(dopMe 3amucu ypaBHEHUH COOTBETCTBYIONIMX PEAKIUH H
JieaTh BBIBOJIbI HA UX OCHOBE.

Hroro no pasneny
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Pa3zgen 3.XuMus u :Ku3HbL

3.1

XUMHUS U )KU3Hb

4

https://lesson.edu.ru/04/10

PackppiBaTh poOJb XUMHUU B PEIICHUH DSHEPreTHUYECKUX,
CBIPBEBBIX UM JKOJOTMYECKHX MPOOJIEM 4YeJIOBEYECTBA,
ONMCHIBATh OCHOBHBIE HANPABIICHUS Pa3BUTUS XUMHUYECKOU
HayKu U TexHojoruu. IIpuMeHsTh mnpaBuia 0e30macHOro
oOpamieHnss € BeIIeCTBAaMM,  HUCHOJb3yeMbIMH B
[IOBCEIHEBHOM JKM3HM, TMpaBuUjia TMOBEACHUS B LEIAX
cOepexeHHsl 370pOBbsl U OKPY>KaIOLIeH MPUPOIHON Cpelibl;
MOHMMAaTh Bpen (OMACHOCTh) BO3JCUCTBUS Ha JKHUBBIC
OpPraHM3MBbl OINPEIEIICHHBIX BEIIECTB CMBICI IOKa3aTels
[IJAK, mnosicHATbHA NpUMEpax CIOCOObl YMEHBIICHUS H
MIPEIOTBPALLEHUS ux BPEIHOTO BO3JEHCTBUS.
AHanu3upoBaTh U KPUTHUYECKH OILIEHUBATh HH(OpMAIHIO,
CBS3aHHYI0 C XMMMUYECKHMHU IPOLECCAMU U HUX BIHUSIHHEM
HAa COCTOSIHME OKpykarmomed cpeasl. Fcnonb3oBaTh



https://lesson.edu.ru/04/10

MOJlyYeHHbIE 3HAaHMA W  TpPEICTaBIeHHs O cdepax
NESITEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH
TEXHOJOIMSIMH, KaK OCHOBY JUIsl OpPHUEHTAllUd B BbIOOpE
cBoell  Oynymeid  mpodecCHOHANBHOM  JIEATEILHOCTH.
[IpunuMmaTh ydactue B 0OCYXIEHHH MPOOJIEM XUMHUYECKOM
U DOKOJIOTMYECKOW  HamNpaBlIEHHOCTH,  BBICKA3bIBATH
COOCTBEHHYI0O TIO3MLMIO IO TpolieMe U Mpeiaratb
BO3MOJKHBIE ITYTH €€ peleHus

Uroro no pazneny 4
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1.

2. KOMIIIEKTBI KOHTPOJIBHO- U3MEPUTEIBHBIX MATEPUATIOB I NIPOMEXYTOYHOU U
UTOTOBOW aTTECTALIHH.

3. KOMIIIEKTBI TECTOB- TPEHAKEPOB U TPEHAXKEPHI HA MIEKTPOHHBIX HOCUTEIIAX.

MarepuanbHO- TEXHHYECKOE o0ecniedeHue

1.Harnsiniaele mocoOusi: cepuu TaONMIl 1O OPraHUYECKOW XMMUH, KOJUIEKLUH, MOAEIH
MOJIEKYyJ, HaOOppl MOJENEHl aTOMOB M COCTaBICHHUA MOAEIEH MOJIEKYld KOMIUIEKT
KPUCTAJNINYECKUX PELICTOK.

1. [Tpubopsl, HaOOPHI OCYbI, TaA00PATOPHBIX MPUHAIEKHOCTEHN IJI1 XUMUYECKOTO
JKCIepuMeHTa, HaOopbl peakTnBoB. Hannuume naGopaTopHOro oOOpYIOBaHUS M PEaKTHBOB
NO3BOJIsIeT (OPMHUPOBATH KYJIBTYpy O€30MacHOTO OOpalleHUs C BEIIECTBAMH, BBINOJIHATH
SKCHEPUMEHT [0 paclO3HaBaHMIO BAKHEMIIMX OPraHUYECKUX BELIECTB, IMPOBOJUTH
HKCIEPUMEHTANIBHBIE PA0OTHI HCCIIEOBATENIBCKOTO XapaKTepa.

2. Hanuune xoMmproTepa B Kjlacce, 10CTyna B kabuHeTe MH(POPMaTHKHU K pecypcam
WuTepHeT, HaiauuuMe KOMIUJIEKTa KOMIIAKT-JUCKOB [0 MpeIMeTy MO3BOJIIET CO3/1aBaTh
MYJBTUMEAUMHOE CONPOBOXKIEHUE YPOKOB XMMHH, IPOBOAUTH YUYAIIMMHCS CaMOCTOSTENbHBIN
MOMCK XMMHUYECKON MH(OpMaIH, CIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUH I 00pabOTKH U
nepeaayn XuMHYecKoi HHPopMaLny, e€ mpeACTaBIeHUs B pa3IMuHbIX (popMax.



