[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
®WO: YcbiHmH Makcum Banepbesuy

TlomkHocTb: Pekrop YacTHoe 06pa30BaTebHOE YUPeKIeHHE BLICIIEro 00pa3oBanus
Hara nopnucains: 17.09.015 15:39:38 «Mesxaynapoaubtii Uacturyt JIusaiina u CepBuca»
YHUKanbHbIN NPOrpaMMHbIN KNoY:

f498¢59e83f65d7c3ce7bb8a25chbabb33ebcs8 (HOYBO MH1nC)

OO0meoOpa3oBaTeibHAA MIK0JA «7 KII0O4Yein»

Bopommiosa yir., 1. 12, Yensiounck, 454014. Ten. (351) 216-10-10, dakc 216-10-30. E-mail: info@rbiu.ru, school7keys@rbiu.ru

PACCMOTPEHO COI'JIACOBAHO o YTBEPXJIEHO
[Tporokos Ne 10 B

] (¥ * Okng

."A B 20 20

. dlonosa

YyeHoro cosera

oT «28» aBrycra 2023 r.

PABOYASA ITPOTPAMMA
CPEIHET'O OBIIEI'O OBPA3OBAHUA
MNPEAMETHASA OBJIACTb «kECTECTBEHHBIE HAYKI»
YUYEBHOI'O ITIPEJIMETA «XUMMUSD» (6a30Bblil ypoBeHb)

I'ox HaGopa 2022

Yensadounck, 2023 r.


mailto:info@rbiu.ru
mailto:school7keys@rbiu.ru

1. Ilnanupyemble pe3yJibTAThl OCBOEHUSI Y4eOHOI0 MpeaMeTa, Kypca

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjbTaTaM OCBOCHHUS OOYYaIOIMMHCS MPOrPaMM CpPEIHEro o0Iiero oopa3oBaHusl (JIMUHOCTHBIM,
MeTaIpeAMETHBIM M IIPeIMETHBIM). HaydHO-MeToAruecKoil OCHOBOH JUIsl pa3paOOTKU INIAHUPYEMBIX PE3YJIbTaTOB OCBOSHUS IMPOTPAMM CPEIHETO OOIIEro
00pa3oBaHMsI SIBJISICTCS CUCTEMHO-ICSITeITbHOCTHBIN ITOIXO/I.

B cooTtBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IpeAMeTa «XHUMHs» Ha YPOBHE
cpenHero obmiero 06pa3oBaHus BbIIEICHBI CICAYIOIINE COCTABISIOINUE:

0CO3HaHHE 00YYAIOUTUMHUCS POCCUICKON IPa)kIaHCKONW HACHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHIO;

HaJU4Yre MOTUBAIIUU K O0YUCHUIO;

I[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPCHHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KJIFOUEBBIX IEHHOCTEH M MCTOPUYECCKUX TPAIUINA 0a30BOW HAYKH
XHMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JI€ATEIBHOCTH IEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, HMPUCYIIUMU
LIETIOCTHOU CHCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJM4He MPaBOCO3HAHUS DKOJIOTHIYECKON KYJIbTYPhl U CTIOCOOHOCTH CTaBUTH IEJIH M CTPOUTH )KU3HEHHBIE TUTAHBI.

JlnuHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «XUMUsS JOCTUTAIOTCS B €AMHCTBE Y4eOHON M BOCIUTATEIBHOM JESITEIIBHOCTA B COOTBETCTBUH C
T'YMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU I[EHHOCTSMHU W HJ€aJaMH POCCUHUCKOTO TPa)kIaHCKOTro OOIecTBa, MPUHITHIMU B
o0IiecTBe HOpMaMH | MPaBUIIAMHU TIOBEJEHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JTMUHOCTH
o0yJaronmxcs.

JlnuHOCTHBIE pe3ynbTaThl OCBOCHUS MpeIMeTa «XHUMHS» OTpakaroT cPOPMUPOBAHHOCTH OIMBITA MMO3HABATEIHLHOM M MPAKTUYECKON JIEATETHHOCTU
o0yJaromuxcs Mo peaan3alii MPUHSATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS

OCO3HAHUS 00YJAIOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U IMPABOIIOPSIIKY;

MIPEACTABIICHUS O COIMATIBHBIX HOPMaX U MpaBUjiaX MEKJINYHOCTHBIX OTHOIIIEHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MAESITETbHOCTH MPH CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M TO3HABAaTENbHBIX 3ajad,
BBITTOJIHEHUHM XUMHUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY ¥ apTYMEHTHI IPYTUX TIPH aHAJIM3€ Pa3IMUYHbIX BUJIOB YY€OHOH JACATEIHHOCTH,

2) NaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeINI0 OT€UYECTBEHHOU XUMUU;



YBa)KEHHUS K IIPOLECCY TBOPUYECTBA B OOJIACTH TEOPUM U NPAKTUYECKOTO MPUMEHEHUS XMMMHM, OCO3HAHMsI TOTO, YTO JOCTH)KEHHUS HAyKH €CTb
pe3yabTaT ATUTEIbHBIX HAOII0AEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPY/Aa YU4EHBIX U IPAKTUKOB;

MHTEpECa W TO3HABATEIBHBIX MOTHUBOB B TOJYYEHHH M MOCIECAYIOIIEM aHajau3e HH(POpPMAUK O NEepelOBBIX JOCTHKEHHUSIX COBPEMEHHOM
OTCUYCCTBEHHOM XHUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO IOBEJICHHUS;

CIIOCOOHOCTH OLICHMBATH CUTYAIlMH, CBA3aHHBIC C XUMUYECKUMHU SIBJICHUSMH, U MPHHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh HA MOPAJIHHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOMX TOBApHILEH ¢ MO3MLMN HPAaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUMN
3THUX MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MOHWMAaHMsI IEHHOCTEH 3710pOBOTO M 0e30MacHoro oopasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 370POBBIO;

co0JII0IeHHs ITPaBUII 0€30M1acHOr0 00pALeHHUs] C BELIECTBAMU B OBbITY, IOBCEHEBHOM KU3HU U B TPYI0BOM J1€ATEIIbHOCTH;

MOHWMAaHMsI [IEHHOCTH TPaBWJI WHAWBUAYAIBHOTO W KOJUICKTHBHOTO O€30MacHOTO TOBEICHHS B CUTYAIHSIX, YIPOXKAIOMIMX 3I0POBBI0 W YKU3HU
JTIOJIEH;

OCO3HAHMS MOCIIECTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTO0JIsl, HAPKOTUKOB, KYpPEHHS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HMCCIEIOBATENbCKON AEATENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOW W JpPYruxX BHIAX
TeSTeTbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MTPAKTUYECKUX 33/1a4 COIMAIbHOMN HAIIPAaBICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIBI);

MHTEpeca K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil pa3nuyHoro posa, B TOM YKCIIe Ha OCHOBE IPUMEHEHMSI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHHSI K TPYAY, JIOASIM TPpY/Aa U pe3yabTaTaM TPYyI0BOH 1A TENTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHAMBHYyaJIbHOM TpaeKkTOopuu oOpa3oBaHus, OyAyuiei npodeccuu u peaar3aluid COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTBa,

6) 3K0J10rMYeCKOr0 BOCTIUTAHMS

HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K IPUPO/Ie, KaK UICTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIie;

MOHUMAaHMsI TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHX TPOOIIeM, BIUSHUS KOHOMUYECKHX ITPOIECCOB HA COCTOSHHUE NMPHUPOTHOW W COIUATBLHOU
Cpensl;

0CO3HaHMS HEOOXOAUMOCTH MCIIOJIBb30BaHUS JOCTHXKEHUH XUMHUU JIJIs1 pEIIeHHs] BOPOCOB PALMOHAIBHOTO ITPUPOIOTIONIB30BAHMS;

aKTUBHOTO HEMPUATHS NCHCTBUN, TPUHOCAIINX BPE OKPYXKAIOIIeH MPUPOIHOM cpeie, yMEHUS IPOTHO3UPOBATh HEOIAronpHsITHbIE SKOJIOTUYECKHE
MOCJIE/ICTBHS MPEIIPUHUMAEMbIX ASHCTBUI U IPEAOTBPALIATh UX;



HaJU4Ms Pa3BUTOTO JKOJIOTHYECKOTO MBIIUICHHS, SKOJOTHMUYECKOW KYJIbTYPBI, ONBbITA JEATEILHOCTH 3KOJIOTHYECKOW HAINpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATLCSI MU B TTO3HABATEIIPHOM, KOMMYHUKATHBHON M COIMATIBHOM MPAKTHKE, CIOCOOHOCTH U YMEHUS aKTHBHO MPOTHBOCTOATH HJICOJIOTHH
xemodoouw;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOW MPAKTUKH;

MMOHUMaHHUS CHEIU(UKH XUMUU KaK HayKH, OCO3HaHUs €€ poju B (OPMHPOBAHUM PANMOHAIHLHOTO HAYYHOT'O MBIIIJIEHHUS, CO3IaHUH IEJIOCTHOTO
MPEJICTaBICHUST 00 OKPYXAIONIEM MHpE KaK O CSIWHCTBE NPUPOJbI W YEIOBEKa, B TMO3HAHWHM MPHPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpodiieM
COXPAHCHHUS IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCOOOW 3HAYMMOCTM XHMHUHU JJISi COBPEMEHHOW IMBMIIM3AIMH: B €€ T'yMaHMCTUYECKOW HAMpaBJIEHHOCTH W Ba)KHOH poONlM B
CO3/IaHUU HOBOMW 0a3bl MaTepHANBLHON KYJIbTYPHI, PEIICHUU TTI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — ChIPbEBOM, SHEPTETUUYECKOIM,
MUIICBOM M JKOJIOTMUYECKON 0€30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, O0CCIICUYCHUH YCIOBHH YCICIIHOTO TPyAa W IKOJOTHYECKH KOM(OPTHOHU >KH3HU
Ka)KIOr'0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHONH T'PAMOTHOCTH: MOHHUMAHHS CYIIHOCTH METOJOB IIO3HAHUS, HUCIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YyaeMble 3HAHUA I aHAIW3a U OOBSCHEHHS SIBICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHHs JelaTh
000CHOBaHHBIC 3aKTFOYCHHS HA OCHOBE HAYIHBIX (DAKTOB M UMEIONIUXCS JAHHBIX C IEITBI0 MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCTIOB30BATh XUMUYCCKUE 3HAHUS JIJISI PEIICHHSI POOJIEM B pEATbHBIX KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MMO3HAHUIO U HCCIIEIOBATEIHCKOM A TEIHHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHHIO M CaMOOOPa30BaHHIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAaHHM MO XUMHUU B
COOTBETCTBHUH C KU3ZHEHHBIMH MOTPEOHOCTAMU;

HWHTEpeca K 0COOEHHOCTSIM TpY/ia B pa3audHbIX chepax npodheccuoHaTbHOU IesATeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC M1 (OPMUPOBAHUS MHPOBO33PEHHS OOYUAIOIIUXCS MEXIAUCIUILTUHAPHBIE (MEXKIIPEAMETHbBIE) OOIICHAYYHbIE MOHSATHS, OTPaXKArOIIHUe
[IETIOCTHOCTh HAYYHOU KapTHHBI MUPa U CHENU(UKY METOJIOB TTO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SJHEPT U, IBJICHUE,
MpOIIeCcC, CHCTeMa, Hay4YHBIN (DaKT, MPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIEIOBaHUE, HAONIOJACHUE, U3MEpPEHNEe, IKCIICPUMEHT U
JpyTHe);

yYHHUBEpCaIbHbIE yueOHbIE JelicTBUS (MTO3HABATENbHBIE, KOMMYHUKATUBHEIC, PETYIATUBHBIE), obecrieunBaromnire GopmMupoBanue GyHKIIMOHATHHON
TPAaMOTHOCTH ¥ COIIMAJIbHON KOMITETEHIINHA 00YyYaIOIIUXCS;

CIIOCOOHOCTH O0YUYaOIIMXCS MUCIIOIH30BaTh OCBOCHHBIC MEXKIUCIIUIUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpPCAJIbHbIC YUeOHbBIC TEUCTBUS
B II03HABATEIBLHON U COLUAIBHOM MPAKTHKE.



MeranpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIbHBIMU YUCOHBIMH IMO3HABATEIHbHBIMH, KOMMYHHUKATUBHBIMU M PETYJISTHUBHBIMU
JNEUCTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMYI Y4eOHBIMU MO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a3oBble JIOrHYecKue AeiCTBUSA:

CaMOCTOATEILHO (POPMYJIUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBAaTh;

OTpEeIEATh 1EIN ACATSIIBHOCTH, 3a/iaBasl MapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS, COOTHOCUTH PE3YJIBTATHl JACATEIHHOCTH C IOCTaBICHHBIMU
LEIISIMU;

WCIIOJIb30BaTh IMPU OCBOCHHWHM 3HAHWUW MPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIJICISATh XapaKTePHbIE MPU3HAKH TMMOHATUM W yCTAaHABIMBATH UX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS 17151 OOBSICHEHUS OT/IETIbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUSI M KPUTEPUH LTSI KIacCU(UKAIIMU BEIIECCTB U XMMHUYECKUX PEaKITUiL;

YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKIY U3Y4aeMbIMH SIBJICHUSIMU,

CTPOUTD JIOTUUECKHUE PACCYKJICHUs (MHIYKTUBHBIC, IETYKTUBHBIE, 10 aHAJIOTHHU ), BBISBIISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B paCCMaTPUBAEMbBIX
SIBIICHUSAX, POPMYIHPOBATH BHIBOIBI U 3aKIIFOUCHUS;

MPUMEHSITH B MpOIlecce MO3HAHUS, UCIIONb3yEeMbIE B XUMHUU CUMBOJMYECKHE (3HAKOBBIE) MOJIENU, MPeoOpa30oBhIBATh MOJICIbHbBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTa, XUMHUYecKas (opmylsia, ypaBHEHHE XHMHUUYECKOW PEAKIUU — TPH PEHIeHUH YYEOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3aJ]1a4, TPUMEHATh Ha3BaHHBIC MOJICIIbHBIC TIPE/ICTABIICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEIIECTB U XUMUYECKUX
peaKkuuid.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHil;

dbopmynupoBaTh IENH W 3aJa4d UCCIIEIOBAaHUs, HCIOJb30BaTh IMOCTABJICHHBIE U CAMOCTOSITEIHHO CHOPMYIHMPOBAHHBIE BOIMPOCH B Ka4ECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /ISl JOPMUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE MPABMIBHOCTU BHICKA3bIBAEMBIX CYKICHHI;

BIIa/IETh HaBBIKAMH CaMOCTOSTEIBHOTO TUIAHUPOBAHMS U MPOBEACHUS] YUEHHYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HaONIOAATh 3a
XOJIOM TIPOIECCa, CAMOCTOSITENILHO MTPOTHO3UPOBATh €ro pe3ynbTar, GopMyIHpoBaTh 000OIIEHNS U BHIBOJBI OTHOCHUTENBHO TOCTOBEPHOCTH PE3YIHTATOB
HCCTIEI0BAHMS, COCTABIIATh 0OOCHOBAHHBIA OTYET O TIPOJICTaHHON paboTe;

MpuoOpeTaTh OMBIT YYCHUUYECKON HUCCIEI0BATEIIBCKON W MPOCKTHOM AEATEIHPHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEITLHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJ0B TO3HAHUA.

3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCA B PA3IMUHBIX MCTOYHHMKAX WH(OpMaIuu (HaAydHO-TIOMYJISIpHAS JTUTEpAaTypa XUMUUYECKOTO COJIEpKaHUs, CIPABOYHBIE MOCOOHS,
pecypcbl MHTEpHeTa), aHanM3upoBaTh HH(POPMAIMIO PA3IUYHBIX BHAOB M (OPM TIPEACTABICHHUS, KPUTUYECKH OIICHUBATh €€ JIOCTOBEPHOCTH H
HEMPOTUBOPEUYNBOCTb;

(bopMyIHMpOBaTh 3alPOCHl U MPUMEHSTH PA3TUYHBIE METOJIbI TIPH MOUCKE U 0TOOpe MH(MOPMAIIUK, HEOOXOAUMON ISl BHITIOTHEHUS YIeOHBIX 3a/1a4
OTPENIEIIEHHOTO THUIIA;



IpUOOPETATh OMBIT UCIIOJIB30BAHUS HH(POPMAITIOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH M Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMANIBHYIO (hopMy npesacTaBineHns nHGopManun (CXxembl, Tpaduku, TuarpaMMBbl, TAOIUIBI, PUCYHKU U APYTHE);

UCTOJIb30BaTh HAay4YHBIN S3BIK B KayeCTBE CPEICTBA NpU paboTe C XMMUYECKOH WHGpOpMamMel: MPUMEHATh MEXIpeIMeTHbIe ((pu3nueckue u
MaTeMaTHYECKUE) 3HAKH U CUMBOJIBI, (hOpMyJIbl, a00peBUATYphl, HOMEHKIATYPY;

UCIIOJIF30BATh M PEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHIE CPEICTBA HATIISJHOCTH.

OBJj1ajieHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH JAefiCTBHSIME:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKAaeMOM TEeMbI B XOJI¢ TMAJIOTA W/WIH JIUCKYCCUH, BBICKAa3bIBaTh UACH, ((OPMYTUPOBATH CBOU MPEATIOKCHHUS
OTHOCHUTEIIEHO BBITIOJIHEHUS MPEII0KESHHON 3a/1a4u;

BBICTYIIATh C MPE3CHTALMEH pe3yIbTaTOB MMO3HABATEIbHON JEATEIBHOCTH, MOJYYCHHBIX CAMOCTOSATEIFHO WM COBMECTHO CO CBEPCTHHUKAMH IIPH
BBITTOJTHEHUH XMMUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW PadOTHI MO MCCICAOBAaHHUIO CBOWCTB M3YYaeMbIX BEILECTB, pealu3alui y4eOHOTO MPOeKTa U
(bopMyIHpOBATH BBIBOJKI 110 pe3yabTaTaM MPOBEIEHHBIX NCCIIECAOBAHIM IMTyTEM COTIIACOBAHMS IMTO3UIIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMH.

OgJaieHne YHHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

CaMOCTOSTENIFHO IUIAHUPOBATh U OCYIIECTBIATH CBOIO MO3HABATENIBHYIO JIESATEIBHOCTD, ONpeeNss e€ 1ean U 3a1a4i, KOHTPOJIUPOBATh U 110 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH IPEUIaracMblil aITOPUTM JCUCTBHU TPH BBHIOJHEHUH Yy4eOHBIX M HCCIEAOBATEIbCKUX 3aad, BHIOMpaTh HambOolee
3G GEKTUBHBIHN CITOCOO WX PEIICHHSI ¢ YIETOM MOTyYSHHS HOBBIX 3HAHUH O BEIECTBAX M XMMUYECKHUX PEaKIHX;

OCYIIECTBIISAITH CAMOKOHTPOJIb CBOEH EATEIPHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEJCTABICHUNA O XMMHYECKOM COCTaBIAIOIIEH €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA, POJIM XUMHUU B MO3HAHUU SBICHUN
IpUPOJBI, B POPMUPOBAHUM MBILIUIEHHUS U KYJAbTYPBI JUUYHOCTH, €€ (GYHKIIMOHATHLHOW IPAMOTHOCTH, HEOOXOAUMOM JIJIsl PELICHHUs TPAKTHYECKUX 3a/1a4 U
AKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpelie;

BJIa/ICHHE CUCTEMOW XMMHUYECKUX 3HAHUN, KOTOpask BKJIIOYAET: OCHOBOIOJATAIONINE MOHATHS (XUMUYECKHUM 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0UKa
aToMma, MOJIeKyJia, BaJIEHTHOCTh, AJIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKas CBA3b, CTPYKTYpHas Gopmyia (pa3BEpHyTas U COKpalIEHHAs1), MOJIb, MOJISIpHas
Macca, MOJSIPHBIM 00BEM, yIIepoAHbI cKeneT, (yHKIMOHAJNbHAs TpyINa, paadKail, H30MEpHs, H30Mephbl, T'OMOJOTHYECKUH psiJl, TOMOJIOTH,
YTIEBOAOPOAbI, KUCIOPOA U a30TcoAepkKallue COSAMHEHHs,, MOHOMED, TIOJIMMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHUS); TEOPUU U
3aKOHBI (Teopusi CTpoeHUusl opraHuuyeckux BemecTB A. M. BytiepoBa, 3aKkOH COXpaHEHHs] MaccChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK
XMMHUHU; MUPOBO33PEHUECKNE 3HAHMS, JIeKAIME B OCHOBE IOHUMAaHMS IPUYMHHOCTH U CHCTEMHOCTH XMMHUYECKHX SBICHUH, (PAKTOIOTHYECKHUE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJIYYEHUHU U O€30MaCHOM HCIIOJIb30BAaHUH BAKHEUIIINX OPraHUYECKHX BEIECTB B OBITY U MPAKTUYECKOM EATEIIbHOCTH YEIOBEKA,;



C()OPMHUPOBAHHOCTb YMEHHUH BBIABIATH XapaKTEpHbIC NPU3HAKU IMOHATUH, YCTaHABIMBATh UX B3aUMOCBS3b, HUCIOJIb30BATH COOTBETCTBYIOLIHE
MOHATUS NP OIMCAHUU COCTaBa, CTPOSHUSI U IPEBPALEHUN OPraHUYECKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHMI HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJMKY JJIsI COCTaBJICHUS MOJIEKYJISAPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHoi) (GOopMyJl OpraHMYeCKHX BEIIECTB M yPaBHEHHUH XMMHUYECKHX DPEAKLWi, M3rOTaBIMBATh MOJEIH MOJIEKYJl OPTaHWYECKHX BEIIECTB IS
WUTIOCTPALMM UX XMMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB [0 UX COCTABY U CTPOEHUIO K ONpPENeIEHHOMY
KJ1accy/Tpynme coeTuHeHu (YriaeBOAOpOIbl, KHCIOPO U a30TCOAEpKAIINEe COSIUHEHHSI, BHICOKOMOJICKYIISIPHBIE COCTUHEHUS), JaBaTh UM Ha3BaHUS I10
cucremarndeckoir HomeHkiarype (IUPAC), a Taxke NpHBOAWTH TPUBUAIBHBIC HA3BaHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITHUJICH, MPOMHJICH,
alleTWIEH, ATUJICHIVIMKONb, TJIMLIEpHH, (eHoa, QopManblierny, aueTaabAerujl, MypaBbUHas KHUCJIOTa, YKCYCHas KHUCIIOTa, OJEMHOBas KHCJIOTa,
CTeapMHOBAasl KMCIIOTA, III0K03a, (PYKTO3a, Kpaxmall, LIeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTH YMEHUS ONPEACIATh BUBI XUMUYECKOH CBSA3H B OPIraHUYECKUX COCTMHEHUAX (OTMHAPHBIC M KPATHEIC);

c(OPMHPOBAHHOCTh YMEHUSI PUMEHSTDH IOJIOKEHHSI TEOPUH CTPOSHHs Opranndecknx BemecTB A. M. BytiepoBa s 00bsSCHEHHS 3aBHCUMOCTH
CBOMCTB BEILLECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOEHUE, PU3NUYECKUE U XMMHUYECKUE CBOMCTBA TUIMYHBIX HpPEICTAaBUTENEH Pa3IMYHbIX
KJIaCCOB OPTraHMYECKUX BeHIeCTB (METaH, J3TaH, JSTWJICH, MPOMWJIEH, aleTwieH, OyraaueH-1,3, MerunOyramueH-1,3, O€H30J, METaHOJ, STaHOII,
STWIEHIJIUKOJb, TIUIEpPUH, (EHOJ, aleTalbleruj,, MypaBbUHAs W YKCYCHas KHUCIJIOTHI, TIJIIOKO3a, Kpaxmall, LEJII0J03a, aMUHOYKCYCHasi KHCIIOTa),
WJUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MKy HUMU YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpPMYIT;

c(OPMHPOBAHHOCTh YMEHMSI XapaKTepHU30BaTh UCTOUHUKH YIJIEBOJAOPOJHOTO ChIpbs (HE(Th, IPUPOAHBIM Ia3, yroib), CIOcoObl UX MepepadoTKu U
MPaKTUYeCKOe MPUMEHEHHUE MTPOYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTb YMEHHUIl MPOBOJUTH BBIYMCIEHUS MO XMUMHUYECKUM YpaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBAa MCXOAHOIO BEIIECTBA WM
MIPOJYKTA PeaKuy M0 U3BECTHBIM Macce, 00BEMY, KOJTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIH MPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHUH BIAJETh CUCTEMOH 3HaHMN 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHUS, UCHOJb3YEMBbIX B XMUMHUU NPU U3YUYEHHUH
BEIIECTB M XUMHUYECKUX SIBJICHUU (HaONIOJeHHE, MU3MEpEHHEe, HKCIEPUMEHT, MOJECITUPOBAHME), MCIIOIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUS IS
MPUHSTHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHUN CcOOMIOAATh IMpaBWiIa MOJIb30BAHUS XUMHUYECKOW MOCYAOH U J1abopaTOPHBIM OOOPYIOBaHMEM, a TaKXkKe IMpaBuia
oOpallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB,;

c(OPMHPOBAHHOCTh YMEHUU IUIAHUPOBATH M BBIMOJIHATH XUMHYECKHHA SKCIIEPUMEHT (TpEeBpaIleHusi OPraHUYEeCKUX BEIIEeCTB NMpPU HarpeBaHHH,
MOJIy4YEHHUE ATUIIEHA U U3yYEHHUE €ro CBOMCTB, KaueCTBEHHBIE PEaK[Mi OPraHUYECKUX BEIIECTB, ACHATypalus OEJIKOB MPU HAarpEeBaHUU, [IBETHbIE pEeaKLIUU
OENKOB) B COOTBETCTBHM C IpaBWJIAMU TEXHHUKH O€30MacHOCTH MpH OOpalleHHH C BeUIeCTBAMHU U J1a0OpaTOPHBIM OOOPYIOBAHHMEM, IPEJICTaBIATH
pe3yabTaThl XUMHUYECKOTO JKCIepHUMeHTa B (hopMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX peakUuii U (OpMyIUpoOBaTh BBIBOABI Ha OCHOBE 3THX
pE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYIO HH(DOPMAIIHIO, MOTydaeMyl0 M3 pa3HbIX HCTOYHHKOB (CPEICTBA MacCOBOM
nHpopmanuu, UHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh YMEHHN COOJIOJIATh MpaBHJIa SKOJIOTHYECKH IIeJIECOOOpPA3HOTO TMOBEACHHUS B OBITY M TPYIOBOW AEATEIBHOCTH B IICNISAX
COXPAaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOMIEH MPHUPOMHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA JKUBBIC OPraHU3MBI ONPEACIEHHBIX
OpPraHUYeCKUX BeIIecTB, NMOHMMas cmbicn mokaszarens [1JIK, moscHsATh Ha mpumepax crnocoObl YMEHBIICHHS W TIPEAOTBPAIICHUS HX BPEIHOTO
BO3/ICHICTBUS HA OPraHU3M YEIIOBEKa;

Ui OOYYaIONUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbS: YMEHHE TPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX IMO3HAHUS
BEIICCTB U XUMUYCCKHX SBIICHHIA,

JUIL CJICTIBIX M CIA0OBUASIIUMX OOYYAIOLIMXCS: YMEHHE HCIOJIb30BaTh pelibe()HO-TOUCUHYIO cucTeMy oOo3HaueHwit JI. Bpaitns mis 3anucu
XUMHAYECKHX POPMYIL

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUA Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKONW COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpPA, POJIM XMMHUU B MO3HAHUM SIBICHUN
MPUPO/bI, B POPMUPOBAHUHN MBIIIIEHUS U KYJIbTYPhI JINYHOCTH, €€ (PYHKIIMOHAIBHON IPAMOTHOCTH, HEOOXOIMMOM AJIsl pelIeHHs MPaKTUYECKUX 3a1ad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIJICHHE CHUCTEMOI XMMHUYECKUX 3HAHWI, KOTOpas BKIIFOYACT: OCHOBOIOJATAIONIME MOHSATUS (XMMHYECKHH SJIEMEHT, aroMm, u3orol, S-, p-, d-
3JIEKTPOHHBIE OPOMUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 00BEM, BAIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUECKast
CBS3b (KOBaJICHTHAs, HMOHHAs, MeETa/In4yecKas, BOJOPOJHAs), KpPUCTAJUIMUECKas pEIIETKa, TUIMbl XUMHUYECKHX pEeaKlHi, pacTBOp, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, SIEKTPOIUTHYECKAS JUCCOLUAIS, OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKkluu, XUMUYECKOE paBHOBECHUE); TEOPUHU U
3aKOHBI (TEOpHUs MEKTPOIUTUUYECKON AUccoLluayy, nepuoaudeckuit 3akon 1. . MenaeneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB, 3aKOH COXPaHEHHS U
MpEBpaIlEeHHs] SHEPTHH MPU XUMUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BbIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUe B OCHOBE
MOHUMAaHUS TPUYMHHOCTU W CHUCTEMHOCTH XUMHUYECKHUX SBJIEHUH, (DAKTOJIOrMYecKHe CBEIEHHS O CBOMCTBaX, COCTaBe, MOJYyYEHHUH U 0e30MacHOM
MCIOJIb30BaHNHU BaKHEUIINX HEOPTraHMUYECKHUX BEIIECTB B OBITY U MPAKTUUYECKON AESITEIbHOCTH YEJIOBEKA;

Cc(OPMHPOBAHHOCTH YMEHUI BBIABIATH XapaKTepHbIE NPU3HAKK MOHSATHH, YCTaHAaBIMBATh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIHE
MIOHSATHS IIPH ONMCAaHUU HEOPraHMYECKHUX BEUIECTB U UX NPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUHN HCHOJIb30BaTh XUMUYECKYIO CHUMBOJUKY JJisi COCTaBiIeHHUS (OPMYJ BEUIECTB M YpaBHEHHI XMMHUYECKUX peaKui,
cucremarnyeckyro HomeHkarypy (IUPAC) u TpuBHaIbHBIC Ha3BaHUS OTICIBHBIX HEOPTaHMYECKHX BEMIECTB (YrapHBIA ra3, YIIICKUCIIBIH Ta3, aMMHAK,
raméHas U3BeCTh, Hera€Hasi H3BeCTb, UThEBas COJA, MUPUT U APYTHE);



c(OPMHUPOBAHHOCTh YMEHUH OIpPENEIIATh BAIEHTHOCTh M CTENEHb OKUCIEHUS XMMHUYECKUX 3JEMEHTOB B COEIMHEHMSAX Pa3IMYHOI0 COCTaBa, BH]
XMMUYECKON CBsA3M (KOBAJEHTHAas, MOHHAs, METAJJIMYECcKasi, BOJOPOJHAs) B COEAUHEHUSAX, TUIl KPUCTAJUIMYECKOH PEETKM KOHKPETHOI'O BELIECTBa
(aromHas, MOJIEKYJIIpHAsi, MOHHAS, METAITMYECKAs ), XapaKTep cpelibl B BOJAHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHUI,

c(OPMHPOBAHHOCTh YMEHHUU YCTAHABJIMBATH IMPHHAJJICKHOCTh HEOPTaHWYECKHX BEUIECTB IO MX COCTaBY K OIpPENeNEHHOMY KiacCy/Tpymie
COeIMHEHUH (IIPOCThIe BEIIECTBA — METAJJIbl U HEMETAJLJIbl, OKCU/IbI, OCHOBaHMsI, KUCIIOThI, aM(pOTEPHbIE I'MIPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTb YMEHUH PACKpbIBaThb CMBICH Iepuoandeckoro 3akoHa JI. M. MenaeneeBa M I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTHYECKYIO (PYHKITNH;

c(OPMHPOBAHHOCTh YMEHUI XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JeMeHTOB 1—4 mepuonos [leproanyeckoil cucTeMbl
xumudeckux snementoB J[. M. MenpaeneeBa, HCHONB3ys MOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIM», «IHEPreTHUECKUE YPOBHH», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHYECKHX 3JIEMEHTOB M MX COCJUHEHUH mo mepuoaaM u rpynmnam Ilepuonmyeckoil cucreMbl XHMHYECKHUX
anemenToB 1. 1. Menjeneena;

c(OPMHPOBAHHOCTH YMEHHH XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOIMCTBA HEOPraHMYECKMX BEIIECTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IaTh CYLIECTBOBAaHHE T'€HETHUYECKON CBSI3UM MEXJY HEOPraHMYECKHMMM BEIECTBAMU C IOMOIIbI0 YPAaBHEHHH COOTBETCTBYIOIIUX XMMHUYECKHUX
peaKIuii;

Cc(OPMHPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XMMUYECKHE PEAKIUU TI0 PA3JIMYHBIM NMpH3HAKaM (YHUCIY M COCTaBY PEarupyrolINX BEIIECTB,
TETUIOBOMY (P (EKTy peaKIny, H3MEHEHUIO CTETICHEeH OKUCIICHHSI AJIEMEHTOB, 0OpAaTUMOCTH PEaKIINH, YIACTHIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISAITh YPAaBHEHHS PEAKIUK Pa3IMYHBIX THIIOB, ITOJHBIC M COKpAIIEHHBIE YpaBHEHHS PEaKIMii HOHHOTO OOMEHa,
YUUTBIBAs YCJIOBUS, IPH KOTOPBIX 3TH PEAKIIMU YT A0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUI NMPOBOAUTH PEAKIIMH, ITOATBEPKAAIOIINE KAUeCTBEHHBIN COCTaB Pa3IMYHbIX HEOPraHWMYECKUX BELIECTB, Paclo3HaBaTh
OTIBITHBIM ITyTEM HOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCT YMEHHH PACKPBIBATH CYIIHOCTH OKHCIHMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO
OanaHca 3TUX PEeaKIMid;

c(OPMHPOBAHHOCTE YMEHHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH XHMMHUYECKOH pEaKklIHMHh OT Ppa3IuuHBIX (HAKTOPOB; XapakTep CMEIIEeHHs
XUMHAYECKOTO paBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3eiicTBus (mpunmm Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XWMHYECKHE IPOIECCHI, JIe)KANIHNEe B OCHOBE MPOMBIIIICHHOTO TOJYYECHUS CEPHON KHCIIOTHI,
aMMHMaKa, a Takxke c(hOPMUPOBAHHOCTD MPEJICTABICHUH 00 OOIIMX HAYYHBIX MIPUHIIUIAX U SKOJIOTHYECKUX MPOoOIeMax XUMHUUECKOT0 MPOU3BOICTBA;

c(OPMHPOBAHHOCTH YMEHUH MPOBOJUTH BHIUMCIEHUS C HCIIOJIb30BAaHUEM MOHATHUS «MAcCOBasi JI0JIsl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOLICHUH
ra3oB NpH XHMHUYECKHX PEaKIHUIX, MAcChl BENIECTBA WM O0BEMA Ta30B IO HM3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WIH OOBEMY OJHOTO W3
YUACTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO d((deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEUIECTB, TPEBPALICHUS M COXPAHCHHS
SHEPIUu;

c(OPMHPOBAHHOCTh YMEHHUH COOJIONATh MpaBWiia TOJIH30BAHUS XUMHYECKOW IMOCYH0M M 1abopaTopHbM 00OpYyIOBaHHEM, a TaKKe IMpaBUiIa
oOpallleHus C BEIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU 110 BBITOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIBITOB;



C(OPMHPOBAHHOCTh YMEHHI IUTAHUPOBATh W BBINOJIHATh XMMHUYECKHH OSKCIIEPUMEHT (pa3JIoKEHHE MEPOKCHIa BOJOPOJAa B MPUCYTCTBHH
KaTaJn3aropa, ONpeIeNiCHHE CpeIbl PacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATBHOTO HWHIMKATOPA, BIHMSHHE PAa3JIMYHBIX (DAaKTOPOB HAa CKOPOCTH
XUMHYECKON PEaKINK, PEaKiid MOHHOTO 00MEeHa, KAYeCTBCHHbIE PeaKIMu Ha Cylb(dar-, kKapOOHAT- ¥ XJOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE
IKCIIEPUMEHTATIBHBIX 3a7a4 1Mo TeMaM «Metawisl» U «HemeTamipl») B COOTBETCTBHM C TpPaBHIAMHU TEXHHKH O€30MAaCHOCTH TpPU OOpAIIEHUH C
BEIIECTBAMH H JJAOOPAaTOPHBIM 000PYIOBAHUEM, MPEICTABIATH PE3YIbTaThl XUMHUECKOTO IKCIIEPUMEHTA B (POpME 3aIMCH YPaBHEHUH COOTBETCTB YIOIIHX
peakiuii ¥ GOpMyIUPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUHN KPUTUUYECKU aHAIM3UPOBATh XUMHUYECKYIO0 HH(OPMAIIHIO, TTOy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MAaCCOBOM
KOMMYHHKAIH, IHTEpHET U IPYTUX);

Cc(OPMHPOBAHHOCTh YMEHHUH COOJIIONIATh TpaBUJIA IKOJOTHYECKU IeJIECO00OPa3HOr0 MOBEICHHsI B OBITY M TPYJOBOH JAEATEIBHOCTH B IEJSIX
COXPaHCHHSI CBOETO 3/I0POBBSI U OKPYIKAIOIIEH MPUPOIHON CpPeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIC OPTaHU3MBI ONPEIEIEHHBIX BEIIECTB,
noHuMast cMbIct okasarens [1/IK, mosicHsITh Ha mpuMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3JICHCTBIS Ha OpraHU3M YeJIOBEKa;

JUIE O0YYaIONIUXCsl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBS: YMEHHE TPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX ITO3HAHUS
BEIIECTB M XUMHUYECKUX SIBJIICHUH;

JUIL CJICTIBIX M CIA0OBUASIIMX OOYYAIOLIMXCS: YMEHHE HCIOJb30BaTh pelibe()HO-TOUCUHYIO cucTeMy oOo3HaueHmii JI. Bpaiins s 3anucu
XUMHUYECKUX (HOPMYII.

2. Copep:xaHue y4e0OHOI0 mpeiMeTa, Kypca

10 xnace
Tema 1. OcHOBBI OPraHM4ecKOi XUMHH

[TosiBneHnEe M pa3BUTHE OpPraHUYECKON XMMHU Kak Hayku. [Ipeamer opraHmdeckoil XuMuu. MecTo U 3HaU€HUE OPraHMYECKON XMMUU B CUCTEME
€CTECTBEHHBIX HayK.

XVMMHYECKOE CTPOEHUE KaK MOPSIIOK COCIUHEHUS] aTOMOB B MOJIEKYJIE COIJIACHO MX BaJEHTHOCTU. OCHOBHBIE NOJIOKEHHUS TEOPUNA XMMHUYECKOTO
CTPOEHHsI OpraHMYeCKUX coeauHeHni A.M. bytnepoBa. YriaepoIHbI CKElIeT OpraHWYeCcKOW MOJIEKyJbl. KpaTHOCTE XMMUYECKON CBSI3H. 3aBUCUMOCTh
CBOWCTB BEIIECTB OT XMMHUYECKOTro CTpoeHus Moisiekysl. M3omepus u uzomepsl. [lonstne o dyHkiuoHansHOW rpynme. [IpuHIMOBL KiaccHpUKaUN
OpraHMYecKux coeAruHeHui. CucrtemaTrueckas MexayHapoaHasi HOMEHKJIaTypa U MPUHIIUITBI 00pa30BaHUs Ha3BaHUN OPraHUYECKUX COeIMHEHUH.

Anxanbl. Cmpoenue monexkynvl memana. I'omomornyeckuil psn ankaHoB. ['omonorn. Homenkmarypa. M3omepust yriepoaHOro ckKelera.
3aKOHOMEPHOCTH U3MEHEHMsI (PU3MUECKUX CBOMCTB. XMMHMUYECKHE CBOWCTBA (Ha MpHUMEpE METaHa M dTaHa): peakluu 3aMelleHus (TajloreHHpOBaHHE),
JETUAPUPOBAHUS KaK CHOCOOBI MOJIyYeHHs] BaXKHEHIINX COEJAMHEHHUH B OpraHM4ecKoM CHHTe3e. |'opeHue MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHKOB
TEIula B IPOMBIIUIEHHOCTH U ObITy. HaxoxaeHue B mpupo/e U NIpUMEHEHHE alIKaHOB. [loHsamue o YukioaiKanax.

Ankenbl. Cmpoenue monexynvt smunena. I'omonornueckuii psj ankeHoB. Homenknatypa. 3oMepus yriiepoiHOro CKesnera U MoJ0KEHUsI KpaTHON
CBSI3W B MoJIeKyJe. XUMHMUYECKHE CBOWCTBAa (Ha MpHUMEpe ATUJIEHA): PEAKIMHM NPUCOEAMHEHUs (TajJOreHUpOBaHUE, cuopuposanue, TUApATaLUs,



2UO0P02ano2eHUposaHue) Kak Ccrnocod MonydeHus (pyHKIHOHAIBHBIX MPOU3BOJIHBIX YIIIEBOAOPOIOB, ropeHus. Ilonumepusanus STUIEHAa KaK OCHOBHOE
HaIpaBJIEHUE €r0 UCIIONb30BaHMsl. [10IMATHIIEH KaK KPYITHOTOHHAXKHBIHM IPOIYKT XUMUYECKOTO NTpoU3BoAcTBa. [[puMenenue stunena.

Aunkaauensl u kayuyku. [ToHsTHe 00 ajkagueHax Kak yrieBOAOpoax ¢ IByMs OBOWHBbIME CBs3siMu. [lonumepusanus quBuHmIa (OyraaueHa-1,3)
KaK croco0 MoydeHus] CHHTETUYECKOTro Kayuyka. HaTypanbHblii 1 CHHTETHUECKUH Kaydyku. Bynkanuszanus xaydyka. Pesuna. [Ipumenenue kaydyka u
PE3HHBL.

Anxunbl. Cmpoenue monexkynvl ayemunena. I'omonormdyeckuil psin ankuHoB. HomeHxiiatypa. M3omepust yriiepoJHOro CKelneTa U IMOJIOXKEHHS
KpaTHOM CBSI3U B MoJIeKyJe. XUMUYECKHE CBOMCTBA (Ha MpUMepe alleTUIICHA): Peakuu MPUCOSAMHEHHS (TaIOrTeHUPOBaHNe, 2uopuposanue, TuapaTalus,
2UOpo2anoeeHuposane) Kak Criocod MoTydeHus MOJIMMEPOB U IPYTHUX MOJIE3HBIX IPOAYKTOB. ['opeHue aneTnieHa Kak HICTOYHUK BBICOKOTEMIIEPATyPHOTO
IJIJAMEHU JUISl CBApKU U PEe3KU METAJIOB. [I[puMeHenue aleTuieHa.

Apenbl. beH30:1 Kak IpeicTaBUTENb apOMAaTUYECKUX YIII€BOAOPOA0B. CmpoeHnue monekynvl 6en3ona. XMMUUECKUE CBOMCTBA: PEaKIMK 3aMEILeHUs
(ramoreHupoBaHUe) KaK CIOCOO TMOJMYYeHHs] XUMHUYECKHX CpPEICTB 3allUThl PACTEHM, NpPUCOENUWHEHUs (TUAPUPOBAHHE) KaK J0Ka3aTelbCTBO
HETpeAeTbHOro Xapakrepa oensona. Peakmus ropenus. [Ipumenenne 6en3ona.

Cnuptel. Knaccudukamusi, HOMEHKIATypa, U30MEpHs CIUPTOB. MeTaHON M 3TaHOJ KakK MPEICTaBUTENN MpPElelIbHBIX OJHOATOMHBIX CIHUPTOB.
XuMuyecKue cBOMCTBA (Ha MpUMEpPE METAaHOJIa U ATAHOJA): B3aUMOJICICTBUE C HATPUEM KaK CIIOCOO YCTAaHOBJICHUS HAIMYMSI TUAPOKCOT PYIIIbI, PEAKIIHS C
raJloreHOBOJIOPOIaMHU KaK CIOCO0 MOMyYeHHUs] pacTBOPUTENEH, eruaparanns Kak crocod moaydeHus STuiieHa. Peakius ropeHus: CupThl Kak TOILIUBO.
[Ipumenenne MeraHosa U 3TaHoia. PU3MOIOIMYECKOE JAEWCTBHE METAaHOJA U ATaHOJA HAa OPraHU3M 4YeJIOBEKA. ODTUJICHIJIMKOJb W TJIMLUEPUH Kak
IIPEICTABUTENN TPEAEIbHBIX MHOIOATOMHBIX CIUPTOB. KauecTBeHHas peaklMs Ha MHOTOAaTOMHBIE CIUPTBHI U €€ NPUMEHEHHE [UIsl pacno3HaBaHUS
IIMLEPUHA B COCTaBE KOCMETUYECKUX CpelCcTB. [IpakTueckoe NpuMeHEeHNE dTUIICHITIMKOIISA U TIULEpUHA.

®enon. Ctpoenue MoisieKynsl (peHona. Bzaumnoe enuanue amomos 6 monekyie ¢enona. Xumuueckue ceoucmea. 83aumooeticmeue ¢ Hampuem,
2uopoxcuoom nampus, opomom. Ilpumenenne peHona.

Anpperuabl. Metananes (opmanpieru) U dTaHalb (aleTalbJeru]) Kak MpeicTaBUTeNN NPeesbHbIX albaeruioB. KauecTBeHHble peaku Ha
KapOOHMJIbHYIO TPYTITY (peakius «cepeOpsiHoro 3epKayiay, B3auMoaencTre ¢ rugpokcuoM meau (II) u ux npumenenue ans oOGHapyKeHUs NP eJeIbHBIX
aJIbJIETUJI0B B IPOMBILIUIEHHBIX CTOYHBIX BoJaX. TOKCHYHOCTH anbpAerufos. [Ipumenenne popmanbaeruaa v aneTaabIeruia.

KapOoHOBBIE KHCIOTBI. YKCyCHasi KHCIIOTa Kak MpPEeACTAaBUTENb MpeAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBa (Ha
IpUMepe YKCYCHOW KHCIOTHI): peaklUuh C MeTallaMd, OCHOBHBIMU OKCHAAMH, OCHOBAaHUSIMH M COJSIMM KaK TOJTBEP)KICHHE CXOJICTBA C
HEOPraHMYeCKUMH KHCIO0TaMH. Peakius saTepudukanuy Kak crnocod MoaydeHus: caoxHbIX 3GupoB. [Ipumenenne ykcycHoit kuciotsl. [IpeacraBnenue o
BBICIINX KapOOHOBBIX KHCIIOTaX.

Croxuble 3pupsl 1 Kupbl. CroKHBIE 3PUPHI KaK MPOAYKThI B3aUMOACHCTBUS KapOOHOBBIX KUCIOT cO cnupTamu. [IpruMeHeHne cioxXHbIX 3¢pupoB
B MUIIEBON U napdromMepHOil nmpoMblIuieHHOCTH. JKHUpBI KaK CII0KHBIE 3(DHUphI MIHIIEPHUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTUTENbHbIE U KUBOTHBIE
KHUPBI, UX cOCTaB. Pacrio3HaBaHME PacTUTENBHBIX KUPOB HA OCHOBAaHMM UX HEIPENEIbHOro Xapakrepa. [Ipumenenue xupoB. ['uaponns uim oMbpuIeHHE
AKHUPOB KaK CI0CO0 MPOMBIIIIIEHHOTO MOJTy4eHUs COJIei BBICHIMX KapOOHOBBIX KUCIOT. MBIJIA KakK COJIM BBICIINX KapOOHOBBIX KHCIOT. Mororiue cBoiicTBa
MbLIA.

VYrneonbl. Knaccudukamnus yrineBomoB. Haxoxnenue yrineBomoB B mpupoje. ['noko3a kak ampaerugocnupt. bpoxkenue riatoko3sl. Caxapo3sa.
T'uoponuz caxaposwvl. Kpaxmai u 1eJU1107103a Kak OMOJIOTHYECKUE MOJIMMEphl. XUMUYECKHE CBOMCTBA Kpaxmalia U LEJUTI0N03b (THAPOIN3, KaueCTBEHHAs



peakims ¢ HOJIOM Ha KpaxMalsl U ee NMPUMEHEHHE Il OOHapY)KEeHUsI KpaxMaja B MPOAyKTax nuTtanus). [I[puMeHeHne u OHosiorndyeckas polib YrieBOOB.
[ToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE al[eTaTHOrO BOJIOKHA.

WneHTudukaiysi OpraHndecKuX COCTUHCHUN. [ enemuueckas cesa3b mMexicoy KAaccamu OpeaHudeckux coeouHerutl. THITBI XUMUYECKUX PEAKIMi B
OPraHN4YeCKOM XUMHH.

AmuHOKHCIOTHI u Oenku. COoCTaB M HOMEHKIATypa. AMHHOKHCIOTHI Kak aMm(OTepHbIe OpraHMYeCKHue coequHeHus. [lenTuaHas CBS3b.
buonoruyeckoe 3HaueHue 0-aMHUHOKUCIOT. OONIAaCTH MPUMEHEHUsT aMUHOKHUCIOT. benku kak npupoaHbie ouononumepbl. CocTaB U CTpoeHHE OENIKOB.
XUMHUECKUE CBOMCTBA OEIKOB: TUAPOIN3, HeHaTypaius. OOHapykeHHe OSIKOB IPH MOMOIIHM KaueCTBEHHBIX (IIBETHBIX) peakiuii. [IpeBpameHust 6enkoB
MUY B Opranu3Me. buonorndeckue QyHKIMHA OSIKOB.

IIpakTnyeckue padorsl:
[Tpaktuueckas pabora Ne 1 «aeHTudukams opraHn4ecKux CoeInHEHUI
[IpakTuueckas padota Ne 2 «Pacrio3naBaHue 1miacTMacc U BOJIOKOH

11 kiaace

Tema 1. TeopeTuueckne 0CHOBbI XUMHHU

Crpoenue BemiectBa. CoBpeMeHHas MOJIENb CTPOEHUsI aToMa. DJIEeKTpoHHas KoHurypauus atoma. OcHogHoe u 6030yiHcOeHHble COCMOAHUSL
amomos. Kiaccupukanys XUMHYECKHX DJIEMEHTOB (s-, P-, d-ameMenTh). OCOOCHHOCTH CTPOCHHSI YHEPreTUYECKHX YpPOBHEH aToMOB d-371eMEHTOB.
[Iepnonnueckas cucrtema xumuueckux snemeHToB .M. Menneneesa. ®@usndeckuii cMbicn Ilepunoamueckoro 3akona JI.M1. Menneneesa. [IpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHHUSl CBOMICTB DJJIEMEHTOB M MX COCIMHEHUH IO IEpUoJaM U TIpylnmnaM. OJIEKTPOHHAs IpUPOAA XHWMHUYECKOW CBS3U.
DNeKTpOOTPULATENIbHOCTh. BHbl XUMHYECKOW CBs3M (KOBaJE€HTHas, HWOHHAs, METaJUIMYecKas, BOJOPOAHAs) M MEXaHHU3Mbl €€ O0Opa3oBaHUS.
Kpucmannuueckue u amopguvie ewecmea. Tunvl Kpucmaniuieckux peulemox (amomuas, MOJEKVIAPHAs, UOHHAA, Memaniudeckds). 3asucumocms
@uzuueckux ceolcmes geujecmea om muna Kpucmaniiuieckou pewtemku. IIpuanHbBI MHOrooOpasus BEILIECTB.

XuMudeckue peakuuu. ['oMoreHHble U rereporeHHble peakuuu. CKOpoCcTh peakiMM, €€ 3aBUCHUMOCTb OT Pa3JIMYHBIX (PaKTOPOB: MPUPOJIBI
pearupyromux BelecTB, KOHIIEHTPAlMU PEearupyroluxX BeUIecTB, TEMIEPATyphl, TUIOMAAN PEaKIMOHHON MOBEPXHOCTH, HAIWYUS KaTaiuszatopa. Poib
KaTaJM3aToOpoB B NPUPOJE M MPOMBIIUICHHOM MpOu3BojAcTBe. OOpaTUMOCTh peakuuil. XMMHUECKOEe PAaBHOBECHE M €ro CMEIlEeHHe MOJ JeHCTBHEM
pa3aMyuHbIX (GAaKTOPOB (KOHUEHTPALMs PEareHTOB WU MPOJYKTOB PEaKIMH, JaBJI€HHE, TeMIIepaTypa) AJis CO3/IaHusl ONTUMANbHBIX YCIOBHM MPOTEKaHUS
XUMHAYECKHUX MPOLECcCOB. JucnepcHvie cucmemsl. [lonsmue o kornouoax (301u, eeau). Mcmunnvie pacmeopsi. Peakuiuu B pacTBOpax 3J€KTPOIUTOB. pH
pacTBopa Kak IOKa3aTeldb KUCIOTHOCTU cpelbl. ['miaponu3 coneil. 3HaueHHe THApoOSn3a B OMOJOTHYECKMX OOMEHHBIX mporeccax. OKHCIUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKIUU B IMPHUPOJAE, MPOU3BOJICTBEHHBIX IpOLEccCaX M JKU3HEIEATENBHOCTH OpraHu3MoB. OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB IJIaBHBIX U MOOOYHBIX MOATPYIH (Me/lb, KEJIe30) U HEMETAIIJIOB: BOJIOPOAA, KHCIOPO/1a, FaJIOTeHOB, Cephl, a30Ta,
docopa, yraepona, kpemuus. Kopposus MeTanioB: BUIbI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJIJIOB OT KOPPO3UU. DNeKmpoau3 pacmeopos u pacniasos.
IIpumenenue s31exmponuza 6 nPOMbIUIEHHOCTU.



Tema 2. XUMHA U ;KU3HD
Hayunsie Metonpl mo3HaHus B XuMHH. McTouHuku Xxumudeckodl wuHpopmaruu. [louck wmHGOpManuu 1o Ha3BaHUSIM, HACHTH(HUKATOpaM,

CTPYKTYpHBIM popMyiam. MoienupoBaHre XUMUUYECKHUX TTPOIIECCOB U SBICHHUH, XUMUYECKUU AHANU3 U CUHMe3 KaK METOJIbl HAyYHOT'O TTO3HAHMS.

Xumus u 310poBbe. JlekapcTBa, hepMeHThI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIC BOJBI. [Ip0o0iieMbl, CBA3aHHBIC C MPUMEHEHHEM JIEKAPCTBEHHBIX
npemapaToB. BpeaHbie MpUBBIYKKA U (HAKTOPHI, pa3pymIalonIiue 370pOoBbe (KypeHHe, ynoTpeOIeHUe alKorois, HapkoMaHus). PannoHanbHOE MHUTaHUE.
Tuwesvie 0odasku. OcHo8bl NUWEBOL XUMULL.

XuMus B MOBCEAHEBHON XU3HU. Morolue U ducTsmme cpenctsa. Cpedcmaa 60pbObl ¢ OblmMoGbIMU HACEKOMbIMU: PeneiieHmbl, UHCeKMUYUObL.
CpenctBa TUYHON THTHEHBI U KocMeTukd. [IpaBmia Ge3omacHON pabOTHI C €AKUMH, TOPIOYMMH W TOKCUYHBIMHU BEIICCTBAMH, CPEIACTBAMH OBITOBOM
XHMHH.

XUMUS U CENIbCKOE X03siCTBO. MUHepallbHbIE U OpraHndeckue ynoopenus. CpeacTa 3aluThl pacTeHUI.

Xumus u sHepretuka. [IpupoaHbpie HICTOYHUKHU YIiIeBOAOPoAoB. [IpuponHblil u momyTHbIN HeTAHOM ra3bl, UX COCTaB U Hucnonb3oBanue. Cocras
Heptu u ee nepepaborka. Hegrenponykrel. OkTanoBoe unciao OeHzuHa. OxpaHa OKpykarwolled cpelsl npu HedTenepepaboTKe U TPaHCIOPTUPOBKE
He(TENPOIYKTOB. AJIbTepHATHBHBIC UCTOYHUKH YHCPTHH.

Xumus B ctpoutenbserse. Llement. beton. [logbop onTuMalibHBIX CTPOUTENBHBIX MAaTEPHAJIOB B MPAKTHYECKOM JIEATEIbHOCTH YEJIOBEKA.

XuUMHS U IKOJIOTHSI. XUMHUECKOE 3arpsi3HEHHE OKPYKaloIe cpenbl u ero nocieAcTBus. OxpaHa rugpocdepsl, MOYBbI, aTMocepsl, GIopsl 1

(bayHBI OT XMMHUYECKOTO 3arpsi3HCHUSI.

IIpakTnyeckne padoThI:

[IpakTuueckas padorta Nel: Ilonyuenue, coOupaHue u pacno3HaBaHHE ra3oB.
ITpakTryeckas pabora Ne2: XuMuueckue CBOMCTBA KHCIOT

[IpakTnueckast padora Ne3: Pacnio3HaBaHM€e BELIECTB

3. TemaTuueckoe IVIAHUPOBAHUE C YKA3AHUEM KOJHYECTBA YaCO0B, OTBOAUMBIX HA OCBOCHUE KaKI0i TeMbl

No KoanuectBo
Tema 3ansATHA
n/n 4yacoB
10 kiacc
1. Metoabl Hay4HOTO MTO3HAHMUSL. 1
2. [IpenMeT opraHUYeCKON XMMUH. 1
3. Teopust cTpoeHUs OPraHUYECKUX COCTUHEHUM. 1




Ne Koanuyecrso
u/n Tema 3ansaTus 4ACOB
4, IIpupoaHBI ra3 KaKk UICTOYHUK YIIIEBOJOPOAOB 1
5. [IpenenbHble yriIeBOAOPOIAbI. AJIKAHbI 1
6. OTUIIEHOBBIE YTIIEBOAOPOb, UIIN AJTKEHBI 1
7. JnenoBsie yrineBogopoabl. Kayuyku. 1
8. AUETHIICHOBBIC YTIIEBOIOPO/IbI, WIIA AJIKUHBI 1
9. ApomaTuyeckue yrieBoa0poabl, WIH apEHBbI 1
10. HedTtb 1 crtocoObI ee nmepepaboTKu 1
11. O06o0011eHre U crucTeMaTu3alus 3HaHui 00 yriIeBoopoIax 1
12. KonTtposnpHast padora Ne 1 mo teme «YTII€BOAOPOIBI» 1
13. CrupTsl 1
14. Kamennsiit yromn 1
15. ®enoun. KontponbHas paboTa 1
16. AJpaerunsl 1
17. KapOoHOBBIE KHUCIIOTHI 1
18. Crnoxwuble 3¢upsl. Kupbr 1
19. VYriaeBoasl 1
20. VYriaeBoasl 1
21. Amunbl. AHUIMH 1
22. AMHMHOKHCIOTBI 1
23. benkn 1
24, [lonATHE 0 HYKJIEMHOBBIX KHCIOTaX 1
25. I'eneTndeckas cBs3b MEXKy KIacCaMU OPraHUYECKUX COCIUHEHUN 1




Ne KoiamnuecTBo
u/n Tema 3ansATHA 4ACOB
26. [Ipaktuueckas padora Ne 1 «MnenTudukanus opraHu4ecKuX COCTUHEHUI 1
27. O06o0011eHre U cUCTeMaTU3alys 3HAaHUN 0 KUCIIOPO/- U a30TCOAEPKAIIUX OPTaHUYECKUX COSTUHEHUSAX 1
28. KonTponbnas padota Ne 2 o reme «Kuciopoa- u a3oTcoaepkaiine opraHu4eckie BeIecTBa 1
29. Ilmactmacchl 1 BOJIOKHA 1
30. DepMeHTHI. 1
31. Butamunsl. 1
32. I'opmonsl. JlekapcTsa. 1
33. [TpakTiueckas pabota Ne 2 «Pacno3HaBaHHE IJIaCTMACC U BOJIOKOH 1
34. Pemenue 3a1a4 mo opraHMYECKOW XUMUHU 1

Hroro: 34
11 knace
35. Otkpeitue /1. . Menneneessim Ilepuoauyeckoro 3akoHa 1
36. Ilepnoauueckas cucrema /1. 1. MenneneeBa 1
37. Crtpoenue aToma 1
38. [Tepuoanueckuit 3aK0H U CTPOCHHE aTOMa 1
39. KoBanentnas xuMuueckas CBsA3b 1
40. CocTosiHHE NIEKTPOHOB B aTOME. 1
41. HonHas xumuueckas CBs3b 1
42. Mertainisl u criaBbl. MeTtanndyeckass XMUMHAYecKas CBS3b 1
43. ArperaTHple COCTOSIHHS BelecTBa. BogopoaHas cBs3b 1
44, THUIBI KPUCTANINYECKUX PELIETOK 1
45. YucTeie BelllecTBa U CMECH 1




Ne Koanuyecrso
u/n Tema 3ansaTus 4ACOB
46. JucnepcHble cuCTEMBI 1
47. [Tpaktuueckas padora Ne 1 «Ilonyuenue, cobnpanue U pacrio3HaBaHHUE ra30BY 1
48. Kontponbnas padora Ne 1 mo temam «Ctpoenne atoMa» 1 «CTpOEHHE BEIIECTBA 1
49, PactBopsl 1
50. DJEKTPOIUTHI U HEDTIEKTPOIIUTHI 1
51. Kucnotsl B cBeTe TEOPUU NEKTPOTUTHUECKON AUCCOIMALINN 1
52. [TpakTiueckast pabota No2 «XuMUYECKUE CBOWCTBA KUCIOT) 1
53. OcHoBaHMsI B CBETE TEOPUU IIEKTPOTUTHUECKOM TUCCOMALINN 1
o4, Comnu B cBETE TEOPUH DIEKTPOJIUTHUUYECKON JUCCOIHAITII 1
55. I'upponus 1
56. [TpakTtuyeckas padora Ne 3. «Pacrio3HaBaHUE BEILIECTB)» 1
57. Knaccudukanus XuMHIECKUX peakinuit 1
58. CKOpOCTbh XMMHUYECKOHN pPEaKIINU 1
59. Karanu3 1
60. OO0paTuMOCTh XMMHUUECKHUX PEaKIMi. XMMUYECKOE PAaBHOBECHE 1
61. OxucnuTeNnbHO-BOCCTaHOBHUTENbHBIE peakiuu (OBP) 1
62. DneKTpoIun3 1
63. OO011re CBOMCTBAa METAJIIOB 1
64. Koppo3zus metanios 1
65. I'enernueckas cBsi3b MEXIY Ki1accaMH HEOPTaHUYECKUX M OPIraHUYECKHUX BEIIECTB 1
66. [ToBTOpenue u 00001IEHNE TEMBI «XUMUYECKHUE PEAKLIUN», IIOATOTOBKA K KOHTPOJIBbHOM padoTte

[




Ne KoiamnuecTBo
Tema 3ansATHA
n/n 4yacoB
67. KonTponbras padota Ne 2 mo reme «XUMHUYECKUAE PEAKITHI 1
68. HTOroBelii ypok — KoH(pepeHIHs «Poib XUMUN B MOEH KUZHI 1
Hroro: 34
Bcero: 68




