MYHULHUITAJBHOE BIOJXKETHOE OBIIEOBPA30BATEJIBHOE YUYPEKIEHUE
«CPEJIHAS OBIIIEOBPA3OBATEJIBHAS IIKOJIA — IETCKHMA CAJI Nel7
I'OPOJA EBIIATOPUU PECITYBJIUKU KPbIM»

(MBOY «COII-aerckmii cag Nel7»)

PACCMOTPEHA COI'JTACOBAHA YTBEPXIEHA

Ha 3acemannu MO 3aM. nupekTopa Hupexrop E.M. JlemumoBa
IIpoTokoi Nel EJL JIn ITpukas Ne 460/01-13

oT «26» aBrycta 2024 t. «26» aBrycrta 2024 1. oT «27» aBrycra 2024 T.

PyxoBomutens MO
H.H. KyprymepoBa

PABOYAS ITPOTPAMMA
YYEBHOI'O ITPEJIMETA
«XHUMMUSD» (6a30BbIii YPOBEHBD)
10-11 kmacent

Cocrasurens: Kyprymeposa Haiine HagupoBHa, yuurens xumun

r. EBnaropus, 2024r.



1. TlosicHUTe/IbHAS 3aMUCKA
B coorBercTBMM ¢ OOMmIMMH IENMH M TPUHIMIIAMH CpEIHEro oO0Imero oOpa3oBaHUs

comepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIii YpOBEHb H3YYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO MOJATOTOBKY OOYYalOIIUXCs, HEOOXOAUMYID UM JUIS
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B JKH3Hb COIMYMa,
MPOJIOIHKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMTOCPEJACTBEHHO C X UMHUCH.

['maBHBIMM HeJSIMH H3Yy4EHUS NpeaMeTa « XuMus» Ha 6a30BOM YPOBHE SIBJISIFOTCSI:

e (QopmMupoBaHWE CHCTEMBl XHMHYECKUX 3HAHUH Kak BaXHEHIICH COCTABISAIOIICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIE IMOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XUMHUHM, OCBOCHME S3bIKa HAYKH, YCBOEHUE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHWI MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBAHHME W PA3BUTHE NPEJICTABICHUM O HAy4YHBIX METOJAX IMO3HAHHS BEIIECTB U
XUMHUYECKHX PEaKIi, HEOOXOTUMBIX JUIsl PUOOPETCHHS YMEHHI OPHEHTUPOBATHCS B
MHUpE BEIIECTB U XMMUYECKUX SIBICHUM, UMEIOIIHUX MECTO B MPUPOJE, B IPAKTUUYECKON U
MOBCEHEBHOM KU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JESATEILHOCTH, CBS3aHHBIX ¢ HAOIIOeHNEM U 00BICHEHUEM
XUMHYECKOTO OKCIIEpUMEHTa, COONIOJICHHEeM TpaBUil 0€30MacHOro OOpalleHus ¢
BEIIECTBAMH.

CeromHss B TpemnoJlaBaHMM XUMHUU B OOJBIICH CTENEHH OTHAETCA MPEANOYTECHUE
MPAKTUYECKOW KOMIIOHEHTE coOjepaHus O0OydeHHus, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIMYCKHHUKAa 0O0IIe00pa3oBaTeIbHOM OpraHM3aluM, BIAJCIONIET0 HE HAaO0OpOM 3HAaHUU, a
(YHKIIMOHATIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHHUSIMU aKTUBHOTO TIOJIYYCHHS 3HAHUN
Y IPUMEHEHUS UX B PEAIbHON KU3HHU JIJISl PEIICHUS MPAKTHUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM IIpU U3YYEHHUH MpeaMeTa « XUMUsS» TOMUHHUPYIOIIee 3HaUeHHEe MPHOOpeTaoT
TaKue HeJi U 3aa4H, KaK:

azanTaius oO0yJaroluxcsl K YCIOBUSIM JIMHAMHYHO Pa3BUBAIOIIETOCS MUpPa, (OPpMUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMoOOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSTEIbHOMY TPUHATHIO TPAMOTHBIX PEIIEHU B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

dbopMHupoBaHHE y OOYJAIOITUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUH ), UMEIOIINUX
YHUBEpPCAIbHOE 3HAYCHHE [JISi PA3IMYHBIX BHUJIOB JEATEIBHOCTH: pEIIEHUs MpoOjeM, MOUCKa,
aHanmuza ¥ 00paboTku uHpOpManuuU, HEOOXOIUMBIX ISl MPUOOPETEHHS OMbITa ACSATEIBHOCTH,
KOTOpasi 3aHUMAET Ba)XHOE€ MECTO B IO3HAHUU XUMHUHU, a TakXke JUIsl OLEHKUM C MO3ULHN
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHYECKHX IPOIECCOB Ha
OpraHMU3M 4YeJIoBeKa U MPUPOAHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUECKHUX CIOCOOHOCTEH
00ydJaromuxcs: CIIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHUS MO XUMHUA B
COOTBETCTBUHU C >KU3HEHHBIMH IMOTPEOHOCTSMH, HCIIOJIH30BAaTh COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTHH JJIsl TIOWCKA W aHaIu3a Y4eOHOW W HAyYHO-TIOMYJISIpHOW MH(OpMAIUA XUMUYECKOTO
COZIepKaHUS;

dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
Ha0JI0/1aTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPble 0OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPH TUTAHUPOBAHUU U TIPOBEICHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCTIHUTaHHE Y OOYYaIOMIUXCS YOSKTEHHOCTH B TYMAHUCTUYECKOW HAMPABICHHOCTH XHMHH,
e€ BaXHOH pONM B pEIICHUU TI0OaIbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIE30BAHHUS,



MOTIOJHEHUSI HHEPreTHUECKUX PECYpCOB U COXpPaHEHUs NPUPOJHOTO DPABHOBECHUS, OCO3HAHUS
HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJEC U CBOEMY 3J0POBBIO, a TAKKe MPUOOPETCHUS
OTIbITa WCTOJIB30BAaHUS TONYUYEHHBIX 3HAHWUW JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIHSX,
CBSI3AHHBIX C XMMHUYECKUMU SIBIICHUSMHU.

Mecro mnpenmera «Xumus» B ydyeOHOM 1utaHe. B coorBercTBUHM ¢ DenepalibHBIM
rOCy/IapCTBEHHBIM 00pa30BaTebHBIM CTaHAAPTOM CpeaHEro oOImero oOpa3oBaHHs MPEAMET
«Xumus» 0a3z0BOr0 ypOBHS BXOAUT B COCTaB MpPEeIMETHOW obOnactu «EcTecTBEHHO-HAay4YHBIC
npenaMeTely. OOIee Yucio 4YacoB, OTBENEHHBIX JUIsl W3YyUEHHUS XUMHUHM, Ha 0a30BOM YpOBHE
cpemHero oomero oopasoBanus, cocrapiser 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B
11 kmacce — 34 gaca (1 gac B Henenio).

Jlist peanu3anuy mporpaMMbl UCIIOJIB3YETCsS yUeOHUKH/ ydeOHbIe ITOCOOHS:

- [.E. Pynsutuc, ®@.I'. ®enpaman «Xumus» 10 knace, m3garensctBo «IIpocBemenuey, 2020
TOJI;

- [.E. Pynsutuc, ®@.I'. ®enpaman «Xumus» 11 knacc, m3garensctBo «IIpocBemenuey, 2020
TO/I.

Pabouass mporpamma ydeOHOro mpenMera «XHUMHS» COCTaBJICHA C y4eToM pabodei
nporpaMMbl  BOCHHUTaHMs. BocmuTarenbHbpld MOTEHIMAN JAHHOTO Yy4eOHOro  IpeamMera
o0ecIeurBaeT peaan3aluio CIeAYIOMUX IEJIEBhIX TPUOPUTETOB BOCITUTAHUS 00YJIArOITUXCS:

- YCTAaHOBJICHHC JOBCPUTEIBHBIX OTHOIICHHA MEXKIYy YYHTEIEM H €ro y4eHUKaAMH,

CIOCOOCTBYIOIIMX IO3UTHUBHOMY BOCHPHUATHIO YyYallUMUCA TpPeOOBAaHUW M NPOCHO y4yuTeNs,
NPUBJICUYCHUIO WX BHHUMaHHs K O0OCy)KZaeMoil Ha ypoke HWHGOpPMAIMH, aKTUBU3ALUU MX
IIO3HABATEJILHOMN IE€ATEIbHOCTH;

- NOOYXJeHHE ILIKOJIBbHUKOB COONIOaTh Ha YpOKe OOIIEHNPUHATBIE HOPMBI IOBEIEHUS,
npaBuia OOIIEHUS CO CTAapIIUMH (YYUTEISIMM) M CBEPCTHUKAMH (IIKOJIbHHUKAMH), MPUHIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aIIH;

- IPUBJICYCHHE BHHUMAHMS LIKOJIBHUKOB K IIEHHOCTHOMY AaCIEKTy M3Y4aeMbIX Ha YpPOKax
SBJICHUH, OpraHu3aIs X paboThl C MOJIy4aeMOi Ha ypOKe COIMaIbHO 3HAYMMOW MHpOopMaIe —
MHUIMMPOBAHUE €€ OOCYXJCHMSI, BbICKA3bIBAaHUS YYAIUMHUCS CBOErO0 MHEHMs IO €€ TOBOAY,
BBIPa0OTKH CBOET0 K HEll OTHOILIEHUS;

- UCIOJIb30BAHNE BOCHUTATENIBHBIX BO3MOXKHOCTEH COZAEpKaHUS y4eOHOro MpeaMeTa yepes
JEMOHCTPALMIO JETAM IIPUMEPOB OTBETCTBEHHOI'O, TPa)XAAHCKOIO IIOBEIEHHUs, IPOSBICHUS
4eJIOBEKOIIO0UST M JJOOpOCEPIEYHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIMX TEKCTOB JJIS UTEHHS,
3aJa4 JJIs pelIeHus], MPoOJIEMHBIX CUTYAIMH /Ui 00CYXK/IEHUS B KJIacce;

- IPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThI yHalMXCsl: HHTEIIEKTYAIbHbIX UTD,
CTUMYJIMPYIOIIMX TO3HABAaTEIbHYKD MOTHBALMIO IIKOJBHHUKOB; JWJAKTUYECKOTO TeaTpa, TIAe
MOJTy4YE€HHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TeaTpajbHBIX MOCTAHOBKAX; AUCKYCCHIl, KOTOpBIE
JAIOT yYalIuMcsl BO3MOXKHOCTh TPUOOPECTH OMBIT BEACHHS] KOHCTPYKTUBHOTO JMAJIOTa; FPYMIIOBOM
paboTh! WK pabOTHI B Mapax, KOTOPbIE yyaT MIKOJIbHUKOB KOMaH/IHOM paboTe U B3aUMOIEHUCTBHUIO C
JIPYTUMU JETbMU;

- BKJIIIOYCHUE B YPOK HUIPOBBIX IPOLEAYpP, KOTOPBIE MOMOTalOT IMOAAECPkKATh MOTHUBALUIO
JIeTed K IOJIYYEHUIO 3HAHUM, HAIA)KUBAHUIO NTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILLIECHHUN B Kiacce,
MIOMOTAIOT YCTaHOBJIEHUIO 100pOXKenaTeNbHONH aTMOC(ephl BO BpEMsI YPOKa;

- opraHuzanus medcTBa MOTHUBUPOBAHHBIX M HPYAHPOBAHHBIX YYaIIMXCS HaA UX
HEYCHEBAOIUMH  OJHOKJIACCHUKAMH, JAIOLIEr0 IIKOJIBHUKAM COLMAIBHO 3HAYMMBIA  OIBIT
COTPYAHUYECTBA U B3aUMHOM TOMOIIH;



- HHULMUPOBAaHUE U MOAJEPIKKA UCCIENOBATEIbCKON NEATENBHOCTH IIKOJIBHUKOB B paMKax
peanu3ald MMM HMHIAWBUAYAIBHBIX M TPYIIOBBIX HCCICAOBATEIBCKUX IPOEKTOB, 4YTO JACT
MIKOJbHUKAM BO3MOXHOCTh HPHUOOPECTH HABBIK CAMOCTOSITEJIBHOTO PEIICHUS TEOPETUYECKON
npoOJeMbl, HaBBIK T€HEPUPOBAHUSA M OPOPMIICHHS COOCTBEHHBIX MJCH, HABBIK YBaXHTEIHHOTO
OTHOWIEHHUSI K UYXHUM HAEIM, OQOpPMICHHBIM B paboTax Ipyrux HCCIeNIoBaTese, HaBbIK
nyOJIMYHOTO BBICTYIUIEHUS NEpe] ayJUTOPHEHN, apryMEHTUPOBAHMUS U OTCTaWBAaHUSA CBOEH TOYKHU
3pEHU.

2. Copnep:xxanue yueOHoro npeamera « Xumus» (0a30Bblil ypOBeHb)
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHU4YeCKOH XUMHMH

IIpenMer opraHMuYecKOil XMMHUU: €€ BO3HUKHOBEHUE, PAa3BUTHE U 3HAYCHHE B IOIYYCHHUH
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHns opranndeckux coequnennit A. M. byrneposa, eé
OCHOBHBIE TONIOXKEeHH. CTPYKTYpHBIE (OPMYIBI OPraHNYEeCKUX BeuiecTB. ['omomorus, u3oMepus.
XHUMHUYECKas CBA3b B OPraHUUYECKUX COCAVNHEHUAX — OAMHAPHBIC U KPATHBIE CBS3H.

IIpencraBnenue o kiaccUpUKalMKM OpraHUYEecKUX BemiecTB. HoMeHkIaTypa opraHu4eckux
COEJMHEHUH (cucTeMaTHyecKas) U TPUBHAJIbHbIC Ha3BaHMs Ba)KHEMIIMX MpPEICTaBUTENEH KIIacCOB
OpPraHUYECKHUX BEIIECTB.

XHMMHYECKUI IKCIIEPUMEHT:

JIaGopaTopHbI€ ONbBITHI
1. MogenupoBaHue MOJEKYJ OpraHUYECKHX BEILECTB

YraeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAx. MeraH M 3TaH — MpOCTEHIINe
NPEJCTaBUTENIN aJIKaHOB: (PU3NUYECKHE U XMMHUYECKHE CBOMCTBA (PEaKLMU 3aMELCHUs U TOPEHHUs),
HAaXOJIEHUE B IIPUPOJIE, IIOJyYECHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAl. DTHIEH U MPONWIEH — MpocTeuime
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe M XMMHUYECKHE CBONCTBA (peakuuu TUIAPUPOBAHUSA,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHIINE XHMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: cOCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHH psia. ALeTuieH —
NPOCTEUIINKA MPEJCTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (PU3NYECKHe U XMMUYECKHE CBOWMCTBA
(peakuu ruIpUupOBaHuUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (u3MUECKHMEe W XWMHUUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS. U HUTPOBaHUS), TMOJIYYEHHE W NpUMEHeHue. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2aro2eHUpoSaHusi U HUMPOSAHUs), NOIyHYeHue U
npumenenue.  TOKCHMYHOCTb  apeHOB. ['eHernueckas CBA3b  MEXAY  YINIEBOLOPOAAMH,
MIPUHAJICKAUMH K pa3JInYHbIM KJlaccaMm.

[Ipupoanbie MCTOYHUKU YTiIeBOAOpo0B. [IpuponHblil ra3 u momnyTHble HE(TSHBIE Ta3bl.
Hedtb 1 e€ npoucxoxaenue. CrocoObl nepepadoTKu He(PTU: TeperoHKa, KPeKUHT (TepPMUYECKHIA,
KaTaJIMTHYeCcKui ), muponus. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B POMBIIIIIIEHHOCTH
U B ObITy. KaMeHHBII yrosib U IPOAYKTHI €T0 MepepadOoTKH.

XUMHUYEeCKUI IKCIIEPUMEHT:

JIaGopaTopHBbI€ OIBITHI



1. KauecTBeHHOE ompe/iesieHre yriiepo/ia U BOJOpPO/ia B OPraHUUECKUX BEIIECTBAX

2. O3zHakoMmiIeHHE ¢ 00pa3lamMu IIacTMacc.

3. O3HakomileHHE ¢ 00pa3laMu KayqyKOB M PE3UHBI.

[TpakTuyeckue paboThI

1. TlomydeHnue 3THIIEHA U U3yYEHHUE €TO CBONCTB

Pacuérnble 3agaumn.

Bbluuciienuss mo ypaBHEHHIO XHMHYECKOH peakmuu (Maccel, 00BbEMa, KOJIMYECTBA
MCXOJHOI'O BELIECTBA WJIM IPOAYKTA PEAKLUU IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUH).

Kucnopoacoaepxanye oprannyeckune coeinHeHust

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W JTAHON: CTPOCHUE, (PHU3IUYECKUE U
XUMHYECKHE CBOMCTBAa (pEeakUWMU C AaKTHBHBIMH METAJLIaMH, TaJIOT€HOBOJIOPOJIAMH, TOPEHHE),
npuMeHeHue. BogopoaHbie cBSI3U MeX1y MOJIEKyJIaMu criupToB. [leificTBHe MeTaHOIa U 3TaHOoJIa Ha
OpraHH3M YeJIOBeKa.

MHoOroaTOMHBIE CHHPTBHL. OTHIEHIJHKOIb ¥ TJIHMLIEPHH: CTPOCHHE, (HU3UYECKUE U
XMMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMH METajlaMH, KadeCTBEHHAsl peaknus Ha
MHOTOaTOMHBIE CHUpTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpuMeHeHHMe TIUIEpPUHA U
STUJICHTJIUKOJIS.

@eHoI: CcTpOeHHNE MOJIEKYIbI, GU3NIECKHE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona.

Anpneruapl U kemoHwvl. Dopmanpierun, anetaibAeTui: CTpoeHHe, (usuueckue u
XUMHYECKHE CBOMCTBA (peakluMM OKUCICHHS M BOCCTAHOBIICHHUS, KayeCTBEHHbBIC PEAKIIHH),
NIOJTy9YEeHUE U TPUMEHEHHE.

OMHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KWCIOTHL. MypaBbHHAsi M YKCYCHash KHCIIOTHI:
CTpoeHue, pU3NYecKue U XMMHUYECKHe CBOWCTBa (CBOMCTBa, 0OIIMe A Kijacca KHCIOT, peaklus
sTepudUKanMu), TMoidydeHne | npuMeHeHue. CreapuHOBas W OJEUHOBAas KHUCIOTBHI Kak
NPEJICTaBUTENN BBICIINX KapOOHOBBIX KMCIOT. MblIa KaK COJHM BBICIINX KapOOHOBBIX KHCJIOT, HX
MOIoIIee IEHCTBHE.

CrnoxHble 3QUpBl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXHBIX 3(HUPOB.
XKupsr. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHpPOB.

VYrieBonbl: cocTaB, KiaacCU(pUKAIUS YIIEBOAOB (MOHO-, IU- W TIOJIMCcaxapuisl). [ moko3a —
MPOCTEUIINIA MOHOCAXapu: OCOOCHHOCTH CTPOCHHS MOJIEKYJIbl, (PU3UUYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumMoeicTBue ¢ ruapokcuaom mMeau(ll), okucinenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bl), HAXOXIACHHE B TPUPOJE, NPUMEHEHHE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemnono3a Kak NpupojHble nonuMepbl. CTpoeHHe Kpaxmalla U LEJUIIOJIO3bI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (TIpoJin3, KaUeCTBEHHAs peaklus ¢ o oM).

XUMHYECKHH IKCIIEPUMEHT:

JlaGopaTopHBIE OTBITHI

1. Topenue cnupToB.

2. BzaumopeticTBue riunepuHa ¢ ruapokcugaom meau(ll).

3. KauecTBeHHBIE peakUUU ajabAETHJIOB (OKHCICHHE aMMHA4YHBIM PpacTBOPOM OKCHIA

cepebpa u rugapoxcuaom meau(ll)).

4. B3sauMopeiicTBHE Kpaxmaia ¢ HOIOM.

[IpakTuyeckue paboThI

1. CaoiicTBa pacTBOpa YKCYCHOW KHCIIOTHI.



Pacuérnble 3anaun.

Bbruuciienuss mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccbl, 00BEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOJYKTA PEAKLUHU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcoaep:kale OpraHnyecKre CoeIMHeHHu .

AMHUHOKHCIIOTBI KaK aM(OTepHble OpraHuuecKue coequHeHus. Ou3nueckue U XUMH4YeCcKue
CBOICTBA aMHUHOKHUCIOT (Ha @pUMepe IJIMLUHA). buosornyeckoe 3HAYEHHE aMHHOKMCIIOT.
[TenTupael.

benkn kak NpUpOIHBIE BBICOKOMOJIEKYJISIDHBIE cOoelMHEHHA. llepBuuHas, BTOpUYHAs U
TpPETUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIKOB: THUIPOJIN3, JeHaTypaius,
KauEeCTBEHHbIE PEAaKIIMK Ha OEIIKH.

XUMUYECKUN IKCIIEPUMEHT:

JIaGopaTopHbI€ ONBITHI

1. L{BeTHBIC peakuu OEIKOB.

BricokoMO/IeKYJISIPHBIE COCUHEHHS

OcCHOBHbIE TOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYPHOE€ 3BEHO, CTEIIEHb IIOJUMEPHU3ALNH, CPENHAS MOJIEKYIIsIpHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN — IIOJMMEPU3aLMsl U ITOJIMKOHACHC AL

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMEeTHBIX CBA3E€M Npu M3ydyeHUM opraHuuyeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI 4Yepe3 HCIHOJIb30BAaHHME KaK OOLIMX €CTeCTBEHHO-HAYyYHBIX IOHATHH, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011ue ecTecTBEHHO-HAYYHbIE TIOHSTHS: SIBIIEHUE, HAYYHbIN (aKT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaJIN3, CUHTE3, KiacCU(UKAIUs, MEPUOJUYHOCTb, HAONIOJEHHE, H3MEpPEHHE, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®dusuka: Marepusi, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, (M3NUYECKNE BEIMYUHBI U €AMHUIIBI UX
U3MEPEHUSL.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHonmorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHAIBHOIO IUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE IpenapaTsl, MaTepualbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU

XuMu4eckuil 3neMeHT. AtToM. Snpo artoMa, H30TONBL. DIEKTPOHHAss 000JI0YKa.
DHepreTHyeckue ypoBHH, MOXYpPOBHH. ATOMHBIE opOuTamu, S-, P-, d- smemeHTBl. OCOOCHHOCTH
pacripesielieHus] JIEKTPOHOB MO OpOUTAlIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoamueckas cucreMa XuMHUYecKHx oaneMmeHTtoB J[. M.
Mengeneesa. CBsi3b EPUOANYECKOTO 3aKOHA U lleproanyueckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBpEMEHHOW TEOPHEW CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS



CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM IPOCTHIX U CIOXKHBIX BEIIECTB MO rpyHnam u
nepuoaaM. 3HaueHUe MEePUOINYECKOro 3aKOHa B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBSi3b. BuAbBl XHMHUYECKOW CBS3U (KOBaJICHTHAs
HEMOJISIpHAsl U TOJIApHAs, WOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOM
XUMUYECKON CBs3M (OOMEHHBI M JOHOPHO-aKLENTOPHBIN). BomopomHas cBsi3b. BameHTHOCTB.
DIIEKTPOOTpULIATENBHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAIUIMUECKUX pEHIETOK. 3aBUCHMOCTb CBOWCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitne o pucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 107
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmyeckux coeanHeHuil. HoMeHkIarypa HeOpraHm4ecKuX BEIIECTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3IMUYHBIM KIIACCaM.

Xumuyeckas peakius. Kiaccupukanus XUMHUYECKUX pPEaKIUl B HEOPraHUYEeCKOW W
OpTraHWYECKONW XWUMHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH COXPAHEHHUS U MPEBpAICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Iu4yHbIX (akTopoB. OOpaTuMble peaKIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIMAIOIIME HA COCTOSHME XHWMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle larense.

Onexrponutuueckas auccouuanus. CuiabHble U ciadble 3ekTponuthl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

XUMHUYECKHUI IKCIIEPUMEHT:

JlaGopaTOpHBIE OTBITHI

1. TIpoBenenue peakuuii HOHHOTO OOMEHa.

2. Ompepnenenue cpeabl PaCTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCATHHOTO HHIMKATOPA.

[IpakTnueckue paboThI

1. BausHue paznudHbix (AKTOPOB HA CKOPOCTh XUMUYECKOM peaKIuu

Pacuérnbie 3anaumn.

PacuéTrel mo ypaBHEHUSIM XUMUYECKUX PEAKLUN, B TOM YUCIE TEPMOXUMUUYECKHUE PACUETHI,

Pacy€ThI ¢ UCIOIB30BAHUEM ITOHATHS «MACCOBas I0JISI BEIIECTBAY.
Heopranuveckasi xumust

Hewmeramnsl. [lonoxenue HemeramuioB B Ileproanueckon cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0COOEHHOCTH CTpoeHHs] aToMoB. (Du3nueckre CBOICTBA HEMETAIJIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XWMHYECKHE CBOWMCTBA BaXXHEHITUX HEMETAIOB (TaJoreHOB, Cepbl, a30Ta, Qocdopa,
yriaepoaa U KpeMHHUs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOACOACPKAIMUX KHCIOT, BOJIOPOIHBIX
COCTMHCHMIA).

[IpuMeHeHne Ba)KHENIINX HEMETAINIOB U UX COCUHEHUN.

Mertamnsl. [Tonoxenue meramios B [lepuoanyeckoi cucteMe XuMU4ecKux ieMeHToB Jl. .
MengeneeBa. OcOOEHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000JI0YeK aroMoB MeTamioB. OOriue
¢busnueckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKHH Ppsl HANpsOKEHUH
METaJUIOB.

XWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, Kalud, KaJbIlMd, MarHWi,
ATIOMUHUH, IUHK, XPOM, KeJle30, MEJIb) U UX COCTUHEHHIA.

Oo6mue cnocoObl moMydeHus MeTauioB. [IpuMeHeHrne MeTaioB B OBITY U TEXHHKE.



XUMHUYEeCKHUI IKCIIEPUMEHT:
JIabopaTopHBIEC OMBITHI
1. BsaumopeiicTBuE THAPOKCHIA ATIIOMUHHUS C PACTBOPAMHU KHUCIIOT U IIEJI0UEH.
2. KagecTBeHHBIE peakIui HA KATHOHBI METAJIIOB.
3. KauecTBeHHbIe peakliy HA AHUOHBI U KATHOH aMMOHHSI.
[IpakTuueckue paboThI
1. Pemenue skciepuMeHTANBHBIX 3a7a4 110 TeMe «MeTably.
2. Pemienue skcniepuMEHTAIBHBIX 331124 1o Teme "Hemeramibr"
Pacuérnpbie 3anaun.

Pacuérbl Macchl BemiecTBa Wid 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOINYECTBA
BELIECTBA) IPOJAYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHuSA U )KU3Hb

Ponp xumuu B oOecriedeHUH 3KOJOTUYECKOW, SHEPTreTHUECKON U MHILEBO 0e30MacHOCTH,
pa3BuTUU MeaUIMHEL. [IoHATHE 0 HAYYHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienust 00 OOIMMX HAYYHBIX MPUHITUIAX MPOMBIIUICHHOTO MOYYEHHUS BAKHEHIITIX
BEILECTB.

UYenoBek B MHpE BEUIECTB W MATEpPUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MaTEepUAIbI,
KOHCTPYKLIMOHHBIE MAaTepHajbl, KPACKH, CTEKIO, KEpamMHKa, MaTepuaibl Uil SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEPAJIbHbIE y100OpEHHUS.

XUMHSL U 30pOBbE UEJIOBEKa: IpaBUjia MCIOJIb30BaHUS JICKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO UCIOIb30BaHMS MPENapaToB OLITOBOM XUMHUHU B TTOBCEITHEBHOM JKHU3HH.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexXnpeMeTHBIX CBSA3EH NMPU U3y4EeHUHU 001el U Heopranuyecko xumuu B 11
KJIacCe OCYIIECTBIIAETCSA Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSATUH, SBISAIOMIMUXCSA CUCTEMHBIMU JUISI OTAENIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mme ecTecCTBeHHO-HAyYHbIC TTOHATHUS: Hay4YHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAIH3,
CUHTE3, Kiaccu(UKalus, TMEepUOJUYHOCTh, HAONIOJIEHWE, OJKCHEPUMEHT, MOJEINPOBAHUE,
U3MEPEHHUE, SABIICHUE.

®dusnka: Marepusi, 3HEprus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTUYEeCKUIl YpOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, S3KocucTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorusa: XuMH4ecKas ITPOMBIIIIEHHOCTh, METAJLTYPTHUsl, TPOU3BOJACTBO CTPOUTEIbHBIX
MaTepHaJlos, CENNbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MUIIEBast MIPOMBILIIEHHOCTb,
dapmalieBTUUYECKasi MPOMBIIIIEHHOCTb, MPOU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaTE€pPUAJIOB, JIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

3. Ilmanupyembie pe3yabTaThl OCBOCHHUS YUeOHOr0 npeamera « Xumus» (0a30BbIid yPOBEHbD)
JInuHOCTHBIE Pe3yJIbTATHI.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpaMM CpeaHero oomero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEAMETHBIM H IPEAMETHBIM).
HayuHo-meroanueckoit 0CHOBOM i pa3pabOTKU IIAHUPYEMBIX PE3yIbTaTOB OCBOSHUS MPOrpaMM
cpemHero o0mero o0pa3oBaHus SBISETCA CUCTEMHO-IEATETFHOCTHBIA MOAXOI.



B cooTBeTCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS MpeaMeTa «XUMUsS» Ha YPOBHE CPEAHEr0 O0IIero oOpa3oBaHUs BBIICICHBI
CJIEYIOLINE COCTABIAIOIIHNE:

OCO3HaHHME OOYYAIOUIMMHUCS POCCHICKON TpakITaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

I[EJICHANPABICHHOE PA3BUTHUE BHYTPCHHUX YOEXKIEHHH JIMYHOCTH HA OCHOBE KIFOYEBBIX
[IEHHOCTEW M UCTOPHUECKUX TPATUINK 0a30BOM HAYKU XMMUH;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYarOLIMXCS PYKOBOJCTBOBATHCS B CBOECH J1€ATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIUMHU LEJIOCTHOW CHCTEME XHMMHYECKOTO
o0Opa3zoBaHus;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHUECKON KYIBTYPhI H CIIOCOOHOCTH CTaBUTh LENIM U CTPOUTH
JKU3HEHHBIC IIJIaHbl.

JIMuHOCTHBIE pe3yJbTaThbl OCBOEHUS NpenMeTa «XUMHUsA» JOCTUralTCs B €AMHCTBE Y4eOHOH
U BOCIHTATEIbHOW JEATENLHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKHUMH, COLUOKYJIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM W HJI€AJlaMU POCCHIICKOr0 TIpa’KJaHCKOro oOIIecTBa,
HOPUHATBIMU B OOINECTBE HOpPMAaMM M IpPaBUIAMHU IOBEACHHUS, CIHOCOOCTBYIOLIMMM IIpoleccamM
CaMOIIO3HAHUs, CAMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS MpeAMeTa «XHMHs» OTPakaioT CcHOPMHUPOBAHHOCTH
OIbITa MIO3HABATEIBLHON U MIPAKTUYECKOM EATEIbHOCTH 00yUaIOUIUXCs 10 pealn3alii NPUHATHIX B
o0111ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HaHHS O00YYaIOIIMMHUCSA CBOMX KOHCTUTYLMOHHBIX NpaB M OOS3aHHOCTEH, yBaKEHHs K
3aKOHY U MPaBOMOPSIKY;

IPEJICTaBICHUsS. O COLUAIbHBIX HOPMax M IPaBWIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENbHOCTH MPHU CO3JIaHUU YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOIMKY M apryMEHTBhI JIPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB y4EOHOH NesATeIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA

LIEHHOCTHOTO OTHOILLIEHUS K UICTOPUYECKOMY U HAYYHOMY HacleAHI0 OT€YECTBEHHON XUMUU;

yBa)K€HHs K IIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHMsI TOTO, YTO JOCTHKEHUSI HAYKH €CTh pe3yJIbTaT JUINTENIbHBIX HAOII0I€HUH, KPOIOTIUBBIX
AKCIIEPUMEHTAIbHBIX TIOMCKOB, IIOCTOSIHHOTO TPYy/1a YU4EHBIX U MPAKTHUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTHBOB B MOJYYE€HUU U MOCIEIYIOIIEM aHalu3e UHpopMaluu
0 NEPENOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSMH, U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE IIOBEIEHUE WU IIOCTYNKM CBOMX TOBAapUUIEN C NO3ULMH
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ATUX MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

NOHUMaHMUS HEHHOCTeH 370poBoro u OezomacHOro oOpasa KH3HH, HEOO0XOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;
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coOuIroIeHHsI MpaBuJl 0€30MacHOr0 0OpalleHHsI C BEIECTBAMU B OBITY, TOBCEIHEBHON KU3HU
U B TPYJAOBOU EATEIBHOCTH;

MOHMMAaHHS [IEHHOCTHU MPAaBUJ MHINBUAYAILHOTO U KOJUIEKTUBHOTO 0€30MacHOrO MOBEICHUS
B CUTYyalUsIX, YIPOXKAIOIIUX 310POBbIO U )KU3HU JIIOJCH;

OCO3HAHMsI MOCIEICTBUM W HENPUATUS BPEAHBIX IPUBBIUEK (YIOTPEOJIEHUS aJIKOroJs,
HapKOTHKOB, KypeHHUSI);

5) TpyaoBOro BOCIMTAHUSA:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEIOBATENbCKONH  JEATENbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOH U APYruX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEIICHHH IPAKTUYECKUX 3a7ad COLMAIBHOU
HAIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTUIECKOMY U3YUEHHIO po(eccuii pa3ImyHOro poja, B TOM YUCIIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBUAYAJILHOW TPAeKTOPUHM 0Opa3zoBaHus, Oymyei
npodeccuu U peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKU 11€JIeCO00Pa3HOr0 OTHOLIEHUS K IPHUpOJE, KaK MCTOYHUKY CYIIECTBOBAaHUS
JKH3HH Ha 3eMIIE;

INOHUMAaHMs TJI00aJBHOIO XapakTepa 3KOJIOIMYECKHX MpoOJeM, BIUSHHS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HAaHHS HEOOXOIAMMOCTH HCIIOJIb30BAHMS AOCTMXKEHUH XHMMHUHU JUISl PEIIEHUs BOIPOCOB
PalMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPHUATHS JEHCTBUM, NPUHOCSIIMX BpEN OKPY)KAIOWIEH INPUPOSHON Ccpene,
YMEHHUSl TNPOTHO3UPOBATh HEOJArONpPUSATHBIE HSKOJOTHYECKUE IOCIEACTBUS MpealpUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIU4Ms PA3BUTOIO OSKOJOTMYECKOrO MBIIUICHUS, OKOJOTMYECKOM KYJIbTYpbI, OIIbITa
JEATEIIBHOCTH  DKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHMS  PYKOBOACTBOBATBCA MMM B
MO3HABATENbHOM, KOMMYHUKATUBHOM M COLIMANBbHOM MpPAaKTHUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYKU ¥ 0OILIIECTBEHHOW NMPAaKTUKU;

MOHMMAaHUA cleuu(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOIO MBIIUIEHUS, CO3JaHMU IIEJIOCTHOTO MPEACTaBIEHUS 00 OKpYyKaroleM
MUpE KaK O €IUHCTBE MPUPOBI U YEIOBEKA, B IO3HAHUU ITPUPOJAHBIX 3aKOHOMEPHOCTEN U PEILIEHUN
npo0JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHMH JUIS COBPEMEHHOM LMBMIM3alUU: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJM B CO3JIaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYpBl, PEICHUH TJI00aIbHBIX MPOOJeM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPHEBO,
HHEPIeTUYECKOM, MUIIEBOI M SKOJOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCIIeYeHUU
YCIIOBUH YCIEIIHOTO TPyAa U AKOJIOTHYECKH KOM(POPTHOM KU3HU Ka)I0r0 4jieHa 00I1IecTBa;

€CTECTBEHHO-HAy4YHOM TPAMOTHOCTH: IIOHUMAaHHs  CYIIHOCTH  METOJOB  IO3HAaHWS,
UCTOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJy4aeMble 3HAHUSA IS
aHau3a ¥ OOBACHEHHS SIBICHUHM OKPY)KAIOLIET0 MUPa U MPOUCXOIAIINX B HEM N3MEHEHHA, yMEHUS
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JienaTh 00OCHOBAaHHBIC 3aKJIFOUYCHHSI HA OCHOBE HAayYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IEJIbIO
MOJIYYCHHA JOCTOBCPHBIX BBHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BaTh XUMUYCCKUE 3HAHUS ISl PEIICHUs po0yieM B
PCAIBHBIX JKU3HCHHBIX CUTYyalUAX;

WHTEpeca K MO3HAHUIO M UCCIICIOBATEIBCKOM JACSITEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY ITOJIYUCHHUIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUH C ’KU3HCHHBLIMU HOTp€6HOCT$IMI/I;

WHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMUHBIX cepax MpodecCHOHATHHON ACSITEITLHOCTH.

MeTanpeaMeTHble pe3yJabTaThl
MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS Y4YeOHOro mpeaMera «XUMHS» Ha YypOBHE
CpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMBIC I (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA 06yqa101111/1xcs[ MCKIUCHUIIIIMHAPHBIC
(MeXTpeaIMeTHbIE) 00IIeHayYHbIe TTOHATHS, OTPAKAIOILIUE LETOCTHOCTh HAYYHON KapTHHBI MHUpa U
cnenuuKy METOAOB IO3HAHUS, HCIOJb3YEMbIX B €CTECTBEHHBIX HaykaxX (MaTepus, BEIIECTBO,
DHEPTHUs, SBIEHHE, IMPOLECC, CUCTEMa, HAyYHBIA (aKT, MPUHIMI, TUIIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIICAOBaHIE, HAOI0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCcalbHbIe yueOHbIE ACHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHEIC),
obecnieunBaromue GopmMupoBaHue (QyHKIMOHAIBHON T'PAMOTHOCTH M COLIMAJIBLHOW KOMIIETEHIIUU
00yJaromuxcs;

CITOCOOHOCTH o0y4Jaronmxcs HCTIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W YHHUBEpcajbHble Yy4yeOHble JCHCTBHS B TIO3HABaTeNbHOM U
COIMATbHOM MPAKTHKE.

MertanpeameTHble  pe3yibTaThl OTPAXKalOT OBJAJACHHUE YHHUBEPCAIbHBIMU  y4E€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA I[GﬁCTBI/I?[MH.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENILHO (D OPMYJIHpOBaTh W  aKTyaJHM3UpPOBaTh TPOOJEMYy, BCECTOpPOHHE &
paccMaTpuBaTh;

OTIPEACIATh TeNN JACSITeIBPHOCTH, 3aJaBas IMapaMeTpbl W KPUTCPUU WX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTH C TIOCTABICHHBIMU IIENISIMU;

WCIIONIb30BaTh TPU OCBOCGHUU 3HAHUNW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICNISTH
XapaKTCPHBIC IMPU3HAKHN HOHATHHU n YCTaHaBJIMBATh nux B3aNMOCBA3b, HNCITIOJIB30BATH
COOTBCTCTBYIOIINEC MMOHATHUA JIA 06’b${CHeHI/I$I OTACIIBbHBIX q)aKTOB u fIBJ'IGHHﬁ;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKYy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTDH JIOTUYCCKHUE PACCYKIACHUS (I/IH)IYKTI/IBHI)IC, JACAYKTUBHEBIC, I10 aHaJ'IOI‘I/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B pacCMaTPUBAEMbIX SIBICHUAX, (OPMYIMPOBATH BBIBOJBI U
3aKJTIIOUCHUS,

MPUMEHSTh B TPOIECCEe MO3HAHMS, HCIOJNb3yeMble B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIe M, IPeoOpa3oBbIBaTh MOJEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMMBOJI) 3JIEMEHTA,
XuMudeckass (opmysna, ypaBHEHHE XHWMHYECKOW pEakIuu — TPU PEIICHUH y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh HA3BaHHBIE MOJICTbHBIE TIPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE 1EHCTBUS:

BJIaACTb OCHOBAMH METOJ0B HAYUYHOT'O IMMO3HAHUWA BEIIECTB U XUMHWYCCKUX peaKHI/IfI;
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dopMynupoBaTh LEIM UM 3aJa4d  HCCIENOBAHMSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE U
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpPOBaHHUS TUIIOTE3BI 110 IPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHU;

BJIAQ/IETh HaBBIKAMM CAMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS M IPOBEACHMSI YUYEHUYECKHX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HaONIOJaTh 3a XOIOM IIpOLEcca, CAMOCTOSTENbHO
IPOTHO3UPOBAaTh €ro pe3ynbTaT, (OpMYyIMpPOBATH OOOOIIEHUS U BBIBOJBl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJITATOB HCCIEAOBAHUS, COCTaBISTh OOOCHOBAaHHBIM OTUET O MPOICIAHHON
pabore;

npuoOpeTaTh ONbIT YYECHUYECKOW MCCIEJ0BATENbCKOM W INPOEKTHOW JIEATENIBHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATENbHOMY IIOMCKY METOJIOB pEIIEHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [103HAHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMaIK (HayqHO-TIOMYJIsipHas JUTeparypa
XMMHUYECKOTO COAEp)KaHUs, CIpaBOYHble I0coOMs, pecypchl VIHTepHera), aHaIM3UPOBATh
UHPOPMALIMIO PA3JIMYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTUYECKA OICHUBATH €€
JIOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTb;

(dopMynupoBaTh 3ampockl U NPUMEHATh pa3IM4YHbIe METO/Abl IpU IOMCKE M OTOOpe
uHpopMaLnu, He0OXOAUMOM U1 BBITOJIHEHHsI yUeOHbIX 3aay ONpeeIEHHOIO THIIA;

nproOpeTaTh OMBIT HCIOIB30BaHUSA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
Pa3IUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJbHYIO (OpMy IpelacTaBieHHs HHPOpPMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAYUHBI $A3BIK B KauyeCTBE CpeACTBA IpH paboTe C XUMHUYECKOU
uH(popMaLen: TPUMEHATh MEXIIpeIMETHbIE (PU3NYECKue U MaTeMaTH4YeCKHe) 3HaKU U CUMBOJIBI,
bopmybl, a00OpeBHATyphl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMO TeMbl B XOJ€ JAuajora W/WIH JUCKYCCHH,
BBICKA3bIBaTh  HUJ€H, (OPMYIHPOBATH CBOM  NPEJIOKEHUS  OTHOCUTENIBHO  BBIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNaTh C IPE3EHTAlMel pe3ylbTaToOB I103HABATEIbHOW JAESITEIbHOCTH, IOITYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMMU NP BBIMOJIHEHUH XUMHYECKOI0 SKCIIEPUMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pealM3allMd y4yeOHOTO
npoekTa M (OpPMYIHPOBATh BBIBOJABI IO pe3yJlbTaTaM MPOBEIEHHBIX HCCIEIOBAHUN MyTEM
COTJIACOBAHUS MO3HIINI B X0JIe 00CYKIeHHSI 1 OOMEHA MHEHHUSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOK IO3HABATENIBHYIO JESTEIBHOCTD,
ompenenss e€ LeNd U 3aJaud, KOHTPOJIUPOBATb U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii allrOpUTM JEMCTBUM NpU BBINOJIHEHWU YYE€OHBIX M HCCIEI0BaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIA COCOO X pelIeHHs ¢ YYETOM MOJIY4YeHHs] HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUUECKUX PEAKIIMAIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHble pe3yJibTaThl
10 KJIACC
[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:
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c(OPMHUPOBAHHOCTb IPEJICTABICHUI O XMMHUYECKOW COCTaBISIOIIEH €CTEeCTBEHHO-HAayYHOMH
KapTUHBI MHpA, POJIM XMMHUHU B TIO3HAHUM SIBICHUNA TPUPOABI, B (POPMHUPOBAHUH MBILIUICHUS U
KyJbTYphl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJIsl  peUIeHHUs
NPAaKTUYECKUX 337a4 M HSKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHAE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpask BKJIFOYAET: OCHOBOIIOJIAraloIue IOHATHS
(XMMHUYECKUI DJIEMEHT, aTroM, OJJEKTpOHHAas O00O0Jl0YKa aToMa, MOJIEKYJa, BaJCHTHOCTD,
AIIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKasi CBs3b, CTpyKTypHas ¢Qopmyna (pa3BépHyTas u
COKpalll€HHast), MOJIb, MOJIApHAsl Macca, MOJIAPHBIN 00BEM, YIIIEpOAHBIN CKeneT, PyHKIMOHAIbHAS
rpyInna, paaukal, U30Mepus, U30MEPbl, TOMOJIOIMYECKUN Psijl, TOMOJIOTH, YIJI€BOJOPOIBI, KUCIOPO/
U a30TcojepkKalllie COETUHEHMS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS); TEOPUU M 3aKOHBbI (TEOpHUsl CTpOeHus opranmyeckux BeuiectB A. M. byrtieposa,
3aKOH COXpPAaHEHHUs MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3BIK XHMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHMMAHUSA IPUYMHHOCTH U CHCTEMHOCTHU
XUMHYECKHX SIBJICHUH, (AKTOJOTMUECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IOJNyYCHHH U
0€30MacHOM HCIOJIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTHUECKON
JESATEIIBHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHHH BBIABIATH XapaKTepHbIE IPU3HAKH MOHATHH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS INPU OMNMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHOM) HOpMYIl OpraHMYECKUX BEIIECTB U
YpaBHEHUH XMMHUYECKUX PEAKIUil, N3rOTABIMBATH MOJEIN MOJIEKYJ OPraHMYECKHUX BEIECTB IS
WUTIOCTPAIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHNUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBY M CTPOEHUIO K OINpeNeNéHHOMY Kiaccy/Tpynmne COeIUHEHUMH
(YrineBosopobl, KUCIOPOJ M a30TCOAEPIKAIUE COEAMHEHMSI, BHICOKOMOJIEKYIISIPHBIE COEAMHEHNUS),
JaBaTb WM Ha3BaHHMA 10 cuctematmdeckod HomeHknatype (IUPAC), a Taxke mnpuBOIUTH
TPUBMAJbHbIE HA3BaHUS OTAENbHBIX OPraHWYECKHX BEIECTB (ITHJIEH, MPOIMIEH, aleTHJICH,
ATUJICHIJIMKOJb, TIUIEPHH, (peHo, popMabaeru, aeTalbIerui, MypaBbiHas KUCI0Ta, YKCYyCHas
KHCJIOTa, OJIEMHOBasl KHCJIOTa, CTEapUHOBasl KUCIOTA, III0K03a, (PpyKTO3a, Kpaxmall, LeJUIr0NI03a,
TJIUITAH);

c(OPMHPOBAHHOCTh YMEHHUS OIpENeNATh BUIbBl XHMHUYECKOH CBSI3M B OpraHMYECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TMPUMEHSTH IOJIOKEHHUS TEOPHUH CTPOEHHUS OpraHu4ecKux
BemiectB A. M. ByrtnepoBa 11t 00bsSCHEHUS 3aBHCHUMOCTH CBOICTB BELIECTB OT WX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTpPOEHHE, (PU3NUECKHE U XUMHUECKUE
CBOICTBa THUIHMYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OpraHMYECKHX BEIIEeCTB (MEeTaH, 3TaH,
STUJICH, TPOIWJIEH, aleTwuiieH, Oyramuen-1,3, metunOyraaueH-1,3, OeH307, METaHOI, 3TAHOI,
ATUJICHIJIMKOJb, TJIUIEpUH, (EeHOJI, aleTalblIerul, MypaBbuHas M YKCYCHas KHCIIOTHI, IJIIOKO3a,
KpaxMail, LeJIJII0JI03a, aMUHOYKCYCHasi KHUCJIO0Ta), WLTIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXKAY
HUMHU YpaBHEHUSIMH COOTBETCTBYIOIIMX XMUMHUYECKHX PEAKIHUI C MCMOJIb30BAaHUEM CTPYKTYPHBIX

Gopmyur,
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c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEepPU30BaTh UCTOUHUKH YIJIEBOJOPOAHOTO ChIphbs (HE(DTBH,
HOPUPOIHBIN Ta3, yrojb), CIOCOOBI MX MEpepadOTKH M MPAKTHYECKOE MPUMEHEHHE IMPOIYKTOB
nepepadoTKy;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYUCICHUS M0 XUMUYECKUM YPABHEHHSIM (MacCCHI,
00BpEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA WU MPOIYKTA PEaKMU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIIIH);

c(OpPMUPOBAHHOCTh YMEHUU BIAJCTh CHCTEMOU 3HAHWUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHUS, UCIIOJIb3YEMbIX B XMMHHU MIPU W3YUYEHHUH BEIIECTB U XMMHUYECKHX SBJICHUH (HaOIt0AeHHE,
U3MepeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), UCIIONIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
NPUHATUS DPEIICHUH B KOHKPETHBIX JXW3HEHHBIX CHUTYallMsAX, CBSA3aHHBIX C BELIECTBAMH U MX
MIPUMEHEHHUEM;

c(hOPMHUPOBAHHOCTh YMEHHI COOJIFOJIaTh IMpaBWIA IOJIH30BAHUS XHUMHUYECKON TOCYHOH W
1abopaToOpHBIM 000PYIOBaHHEM, a TaKXKe MpaBHJia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATH M  BBINOJIHATH XUMHUYECKHM DKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HarpeBaHHM, IMOJyYEHUE STUJIEHA U H3YyYEHHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIMU OPraHUYECKUX BEIECTB, JIEHATypalusi OEIKOB MPH HAarpeBaHUH,
[[BETHBIEC PEaKIMU OEJIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKU O€30MaCHOCTH MIPH OOpAIIEHUH C
BEUIECTBAMM U JJAOOPATOPHBIM 00OPYJOBAHMEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOIO
JKCIIEpUMeHTa B (OpMe 3allUCH ypPaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUH U (OPMYIHPOBATH
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OPMAILIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTepHET U 1pyrux);

c(OpPMUPOBAHHOCT YMEHHUH COOJIIOJIaTh MpaBWiIa OSKOJOTHYECKH I1eJ1IecO00pa3HOro
NOBEJCHU B OBITY WU TPYAOBOW JEATEIBHOCTH B MLEISAX COXPAHEHHsS CBOEro 3J0POBbS U
OKPY’KaIOIlleW IPUPOJHOW Cpenbl, OCO3HABATh OMACHOCTb BO3JECHUCTBUS HA >KUBBIE OPraHU3MBI
ONpeIeNEHHBIX OPraHUYECKUX BEIECTB, TOHMMAas cMbIC noka3arens 111K, moscHATe Ha npumepax
CIOCOOBI YMEHBIIEHUS U MPEAOTBPAILEHUsI UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M YeJIOBEKa;

JUIsE OOy4aroluXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CHETBIX U CIIAa0OBUIALIMX OOYUYaIOLUXCS: YMEHHE HCIOJIb30BaTh PEIbe(HO-TOUEUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O01as 1 HeopraHudecKasi XUMHEs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O XUMHUUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIM XMMUU B TIO3HAHWUU SIBJICHHHM MPHPOMABI, B (OPMUPOBAHUHM MBINUICHUS WU
KYJIbTYpbl JTUYHOCTH, €€ (YHKIHOHATHHOW TPaMOTHOCTH, HEOOXOAUMON [UIsl  peIIeHUs
MPaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOAHON Cpenie;

BJIaJICHUE CUCTEMOM XMUMHYECKUX 3HAHUM, KOTOPAsI BKIFOYAET: OCHOBOIOJIATAOIINE ITOHITHS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIAPHBI 00BEM, BAJICHTHOCTb, DSJEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKast CBS3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas, BOJIOPOJHAs), KPHUCTAIMYECKast
pelmérka,  TUIBI  XMMHYECKHX  pPEAKLUMM,  pacTBOP,  DJIEKTPOJMUTBHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLMALINS, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKOW PEAKIUU,
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XUMHYECKOE PpaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHsI AJIEKTPOJIUTUYECKOW JUCCOIHAIINH,
nepuoanueckui 3akoH /. . MenaeneeBa, 3aKOH COXpaHEHHUsI MACChl BEIIECTB, 3AKOH COXPaHEHUS
U TpEeBpalCHUs] SHEPTHUU MPU XUMHUYECKUX PEaKLUsX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHHUS, JIS)KAIINE B OCHOBE IOHUMAHUSI IPUUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX fBJICHUH, (AKTOJIOrMYECKUE CBEJCHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEWIIUX HEOPTaHWYECKUX BEUIECTB B OBITY M IPAKTHYECKOMN
JIEATENIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIISITH XapaKTePHBIC MPU3HAKK MOHITHH, YCTAHABIMBATh MX
B3aUMOCB$I3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHIATHS MPU ONMCAHUNA HEOPTAaHMYECKUX BEILECTB
Y UX MPEBPAILICHUH;

c()OPMUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XHMHYECKYI0 CHMBOJUKY [JISI COCTABJICHUS
(dbopMyIT BEIIECTB U yPaBHCHUH XMMHYCCKUX PeaKInid, cucreMaTrueckyto HomeHknatypy (IUPAC)
U TPUBUAIbHBIC HA3BaHUS OTIEJIbHBIX HEOPraHWYECKHX BEIIECTB (YrapHbIU ras, YriaeKUCIbIH ras,
aMMUaK, raiéHasi U3BeCTh, HeraléHas U3BeCcTb, MUThEBAs COJa, MUPUT U APYyTUe);

c(hOpMUPOBAHHOCTh YMEHUM OMPEAEISATh BAJIEHTHOCTh W CTENEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCJAMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKON CBSI3HM (KOBaJieHTHAs, MOHHAs,
METaJIJINYeCcKasi, BOJOPOJIHAs) B COCAMHEHUSAX, THUIl KPHUCTAJUIMYECKOW PEHIETKH KOHKPETHOTO
BelllecTBa (aToOMHasi, MOJEKYJsSIpHasi, HOHHAs, METaJlIn4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATH NMPUHAIJICKHOCTh HEOPTaHUYECKUX BEIECTB IO
X COCTaBy K OMpeIelIEHHOMY KIacCy/TpyIie COeIWHEHUN (MpOCThie BEIIeCTBA — METAJIbl U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE THAPOKCUBI, COJTH);

c(hopMUPOBAHHOCTh YMEHHM PacKphIBaTh CMBICT Mepuoanydeckoro 3akona [[. . Menneneesa
U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTENBHYIO U MIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AIIEKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKUX
sanemeHToB 14 nepuonoB Ilepuonnueckoi cucremsl xuMuueckux snemeHToB . M. Menneneesa,
UCTIONB3Ys TIOHATHS «S-, P-, U-3JEKTpOHHBIE OPOUTAIN», «IHEPTETHUECKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUUYECKHX DJIEMEHTOB U MX COCAUHEHHUH IO MepuoaaM U
rpynnam [lepuoanueckoit cucremsl xumMudeckux 3neMeHToB 1. M. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB PaA3JIMYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHWE T€HETHYECKOMN
CBSI3W MEXJy HEOPraHWYeCKHMMH BEIIECTBAMH C TIOMOIIBI0O YPAaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATh XMMHUYECKHE PEAKIUH IO Pa3IUYHBIM
MpU3HaKaM (YUCITY M COCTaBY pEarupyrolnx BEMIECTB, TEIIOBOMY d(PPEeKTy peakiuu, n3MEHEHUIO
CTeTneHel OKUCIIEHUS PJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABISATh YPABHEHHUS PEAKIUN PA3NUYHBIX THIIOB, TIOJHBIC U
COKpaIIEHHBbIE ypaBHEHUS pEakKlUii MOHHOTO OOMEHa, YYUTHIBAasl YCIOBHUSA, MPU KOTOPBIX OTH
PEeaKIMK UIYT 10 KOHIIA;

c(hOopMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIUU, TTOATBEPKIAIONINE KaueCTBEHHBIA COCTAaB
pPa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATh OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIHNE B
BOJHBIX PAaCTBOpPAaX HEOPTraHUYECKUX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPaCKpPbhIBATh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
PEeaKIHi MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;
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c(OpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pPEaKIMH OT
pa3NuYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOrO paBHOBECHS B 3aBHCUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OPMHPOBAHHOCTh YMEHHMI XapaKTePH30BaTh XMMHUYECKHE MPOILECCH, JEeKAIIUe B OCHOBE
MPOMBIIUJICHHOTO TOJIyY€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
npeacTaBieHuii 00 OOMMX HAyYHBIX NPUHIMIAX M SKOJOTHYECKHX MpodiieMaX XHUMHYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOJMTH BBIUMCIEHUS C HCIOJIB30BAHUEM IOHSATHS
«MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHHUH Ia30B MPU XUMHUECKUX PEAKIIUIX,
Macchl BellecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU O00BEMY
OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, TEIIOBOTO 3¢ ¢eKTa peaklud Ha OCHOBE 3aKOHOB
COXpaHEHMsI MaCChl BELLIECTB, IPEBPAILIEHUS U COXPAaHEHUS IHEPTHH;

c(OpMUPOBAHHOCTh YMEHMI COOJIIO/IaTh TMpaBWiIa IMOJB30BAHUS XMMHUYECKON MOCyaod u
1abopaToOpHBIM 000PYAOBaHHUEM, a TaKXkKe MpaBHJia OOpalICHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJHATH XMMHUYECKUH SKCIEPUMEHT
(paznmokeHue MepoKCUaa BOJAOPOa B MPUCYTCTBUU KaTalIU3aTopa, ONpeAesieHUE Cpeibl pacTBOPOB
BEIIECTB C MIOMOIIbI0 YHUBEPCATHHOT'O MHIUKATOPA, BIMSHUE PAa3UYHBIX (AKTOPOB HA CKOPOCTh
XUMHYECKON peaKlny, peakui HOHHOTO 0OMeHa, KadeCTBEHHBIE PeaKluu Ha cylb(haT-, KapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTMOH AaMMOHHS, pEIICHHWE OSKCIEPUMEHTANbHBIX 3a7ad [0 TeMaM
«Mertamne» u «Hemeramnel») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH O€30MaCHOCTU TpPU
oOpallleHuu ¢ BelIecTBaMU U JIaDOpaTOPHBIM O0OpYyIOBaHUEM, TPEJCTABIATH PE3YIbTAaThI
XUMHUYECKOTO JKCIepUMEHTa B (OpMe 3alHuCH YPAaBHEHMH COOTBETCTBYIOLIUX PpEAKIUN U
(GbopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIU3UPOBATh XUMHUECKYIO HH(popMaIuio,
NOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MacCOBOM KOMMYHMKaIMU, IHTEpHET U Jpyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIO/IaTh MpaBWiIa SKOJOTHYECKH I€Ieco00pa3HOro
NOBEIEHNUA B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsS] CBOETO 3I0POBbS U
OKpYXKarollled NPUPOJHOHW Cpelbl, OCO3HABaTb ONACHOCTb BO3JCHCTBHS Ha XUBBIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEUIeCTB, MOHMMas cMblca mnokaszatens [1JIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIst OOy4arolMXcsi C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUI CIIENBIX M CIa0OBHIANIMX OOYYaIOUIMXCS: YMEHUE HCIOJIb30BaTh PElbe(pHO-TOUECUHYIO
cucreMy o6o3Hauenuii JI. bpaiins myis 3anucu XuMudeckux Gopmy.

4. TemaTnueckoe NJAHNPOBaHHE

10 kaace
Ne HaunmenoBanue pa3jaesnoB u tem | Koanuecrso JyiekTpoHHBbIE (HU(PPOBBIE)
n/n NporpamMmbl 4acoB o0pa3oBaTe/ibHbIE pecypchbl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCKO XUMHUH

IIpenmeT oprannvyeckoil XUMUH.
PelL p bubmuorexa [JOK

11 Teopu ctp OCHIUT OPTaHiTiecittx 3 https://m.edso0.ru/7f41837c
coennHenuit A. M. byrneposa



https://m.edsoo.ru/7f41837c
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Pasnen 2. YrieBonopoabl

21 [IpenenbHble YIIIEBOAOPOIBI — 2 bu6mmoreka [IOK
' QITKaHbBI https://m.edso0.ru/7f41837c
290 HenpenensHble yrieBogopoasl: 5 bubmuoreka [IOK
' AJIKEHBI, aJIKaJIVMEHBI, aJIKUHBI https://m.edso00.ru/7f41837c
2.3 ApomaTH4ecKue yrieBoA0pOIbI 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
24 [IpupoaHble ICTOYHUKHU 3 bubmumoreka [IOK
' YIJIEBOAOPOIOB M HX IepepadboTKa https://m.edsoo.ru/7f41837c
Paznen 3. Kuciopojacoaep:xanue oprannyecKue coeIuHeHusl
bu6mmoreka [IOK
3.1 Crpret. deron 3 https://m.edso0.ru/7f41837c
39 Anpneruasl. KapOoHOBBIC 6 bu6mmoreka [JOK
' KuCIoThl. CII0KHBIE DUPBI https://m.edso0.ru/7f41837c
bubmuorexa [JOK
3.3 Y THEBO/IEL > https://m.edso0.ru/7f41837c
Pasnen 4. A3oTcoaep:kamme opranudeckue coeIMHeHus
4.1 AMuHBI. AMMHOKHCITOTHI. benku 3 ﬁgg;?lﬁ?;ii?ﬁﬁ £41837¢
Pa3zgea S. BeicokOMOJIeKY/IsIPHBIE COeINHEHUS
51 [Tnactmaccel. Kayuyku. Boiokna 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
11 kaace
HaumenoBanHme pasie;0B i Tem KosmmuectBo DJIeKTpoHHbIe (LM (poBbIE)
Ne 4acoB o0pa3oBaTe/ibHbIE PeCypPChl
NMPOrpaMmblI
n/n
Pasnen 1. Teopernueckue 0OCHOBBI XUMUH
Ctpoenue aToMOB. bubnuotexa [JOK
[Tepuoanyueckuii 3aK0H U https://m.edsoo.ru/2dd57f24
1.1 [lepuonnyeckas cucrema 3
XUMHUYECKHX 351eMeHToB 1. 1.
Menpeneena
CrpoeHnue BemecTna. bubnmnoreka [JOK
1.2 MuorooGpasue BelecT 4 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
13 XHMHUHCCKHE PeaKiiiH 8 https://m.edsoo.ru/2dd57{24
Pasznea 2. Heopranuueckasi xumusi
bu6mmoreka [JOK
2.1 Merasbi 6 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 Hemeraner 9 https://m.edsoo.ru/2dd57{24
23 CBs13b HEOPraHUYECKUX U 1 bubnmnoreka [JOK

OpTraHNM4YCCKUX BCIICCTB

https://m.edsoo.ru/2dd57f24
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Pa3zgen 3. XuMus 1 ;KU3HL

bu6mmoreka [IOK
31 XUMH5LHKU3Hb 3 https://m.edsoo.ru/2dd57f24
OBUIEE KOJIMYECTBO 34
YACOB I10 [TPOT'PAMME



https://m.edsoo.ru/2dd57f24

