MynununansHoe 01opkeTHOE 001meo0pa3oBaTensHoe yupexaenue [lenexockoro paitona «lllenexoBckuit muiein»

PABOYAS ITIPOI'PAMMA

(l)aKyJIBTaTI/IBHOFO Kypca «Pemenue 3aga4 TMOBBLINIEHHOM CJOKHOCTH IO XHMHH»

s 11-x kiaaccos

1 yac B HeaeJ1I0

r. Hlenexos

«YTBepxKIaI0»

Hupexktop MBOY HIP «lllenexoBckuii auiiei»

MeHosLygoBa
OkcaHa

AnekcaHapoBHa

0O.A. MeHOBIIMKOBA

Moanucan: M OkcaHa
DN: C=RU, S=MpkyTckas obnacts, L=Lllenexos, T=[lupekTop,
O="MYHULIMMANBHOE BIOMKETHOE

WEREXOBCKAD AR : ULBEB O A e
LWENTEXOBCK! Al 3 Ugn,
CHWNC=02918383066, NHH=382102575427,

E=shellic91@mail.ru, G=OkcaHa AnekcaHapoBHa,
Cl Okcata

AnekcaHaposHa

OcHoaHwe: 51 ABNAICL aBTOPOM 3TOTO JOKYMEHTa
Mecr MecTo

Hara: 2024.10.03 16:49:30+08'00"

Foxit Reader Bepcusi: 10.1.1

CocraBurtenu:

AxcamenToB MBan Bnagumuposuu,

Y4HTE

115 xumun MBOY P

«IemexoBCcKUil TUIIEH»



PaGouas nmporpamma ¢akyJbTaTUBHOTO Kypca «IIpakTMKyM mo pelieHHIo 3a1a4 M0 XMMHUM» COCTAaBJIEHA HA OCHOBE IUIAHHPYEMBIX PE3YJIbTaTOB OCBOEHUS
00pazoBaTenLHON MpoTrpaMMBbI cpeaHero ooiero oopazoBanuss MBOY 1P «lllenexoBCKAN TUIICH.
Pe3ynabTaThl 0cBOeHHA (PaKyJIBTATHBHOIO Kypca

JInyHOCTHBIE pPe3yJIbTaThI:

rpa;KIaHCKOe BOCHHTAHHE. OCO3HAHUS OOYYalOUIMMHUCS CBOMX KOHCTUTYLHOHHBIX MpaB W 00S3aHHOCTEH, YBaKEHUS K 3aKOHY M TPaBONOPSIKY;
MPEICTaBICHUSI O COLMAIBHBIX HOPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOLICHHWH B KOJJICKTHBE; TOTOBHOCTH K COBMECTHOH TBOPYECKOH AEATENLHOCTH TPH
CO3JIaHUM YYEOHBIX MPOEKTOB, PEIICHNH YYEeOHBIX U MO3HABATENBHBIX 3a/1a4, BHIMIOJHEHHH XUMHUYECKUX 3KCIIEPUMEHTOB; CIOCOOHOCTH MOHUMAaTh M MPUHUMATh
MOTHUBBI, HAMEPEHUSI, JIOTUKY U apryMEHTHI APYTHUX [IPU aHaJIH3€ Pa3IMUHBIX BUIOB YUeOHOH NesTeIbHOCTH;

NaTPUOTHYECKOE BOCNMTAHHME. [ICHHOCTHOTO OTHOMICHUS K HCTOPHMUECKOMY M HAayYHOMY HACIICAMI0O OTCYECTBEHHOM XHMHH; YBaXXCHHS K MPOILECCY
TBOpYECTBA B OOJIACTH TEOPUH W TMPAKTHYECKOTO MPUIOKEHUS XHMHHW, OCO3HAHMS TOTO, YTO AAaHHBIE HAYKH €CTh Pe3yJdbTaT [UIMTENLHBIX HaOIIO/ICHHH,
KPOIIOTJIMBBIX SKCIEPUMEHTAIBHBIX MOMCKOB, IOCTOSHHOTO TpyJa YYEHBIX U MPAKTHKOB; MHTEpeca M MO3HABATEIbHBIX MOTHUBOB B TONYUYEHHH W IMOCIEIYIOIIEM
aHa3e HHPOPMALIUH O MEPEOBBIX JOCTIKEHUAX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

AYXOBHO-HPABCTBEHHOE BOCIIMTAHNE. HPABCTBEHHOTO CO3HAHUS, 3TUYECKOT0 TIOBEICHUS; CIOCOOHOCTH OLCHUBATh CUTYAllUH, CBSI3aHHBIE C XUMHUYECKUMH
SBJICHUSIMHU, U NIPUHHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMBI WU IIEHHOCTU; T'OTOBHOCTHU OLICHHUBATH cBOE IIOBECACHHUE U
IIOCTYIIKM CBOMX TOBApHILEH C MO3UIUI HPAaBCTBEHHBIX U IIPABOBBIX HOPM H C YUYETOM OCO3HAHUS MOCIIEICTBUN ITOCTYIIKOB;

¢opMupoBaHue KyJbTYpPbI 310POBbSI: IOHUMAaHHS IEHHOCTEW 3/I0pOBOTO U Oe3omacHOro o0pas3a >KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIECHHS K
COOCTBEHHOMY (PH3MUECKOMY M TICHXMYECKOMY 3[0POBBIO; COONONEHHUS MpPaBWI OE30TAaCHOTO OOpAIleHHs C BEMIECTBAMH B OBITY, MOBCEIHEBHOW »XU3HU, B
TPYIOBOH IEATENPHOCTH; IIOHUMAHUs [IEHHOCTH NPAaBWJI MHIMBHUAYaJIBHOTO U KOJUICKTHBHOTO O€30MacHOTO IOBEJICHMS B CHTYAIMAX, YIPOXKAIOMINX 3I0POBBIO U
’KHM3HU JIFOJICH; OCO3HAHUS MOCIIEACTBHN M HETIPUSATHS BPETHBIX IPUBBIYEK (YHOTPEOICHHS aJIKOT0JIsl, HAPKOTHKOB, KypeHHUS);

TPYAOBOT0 BOCHUTAHHA: KOMMYHHKATHBHOW KOMIICTEHTHOCTH B y4YeOHO-MCCIIEIOBATEIbCKON AEATEIBHOCTH, OONIECTBEHHO MOJIE3HOH, TBOPYECKOH W
IPYTHX BHUAAX JNESATENFHOCTH; YCTAHOBKM Ha aKTUBHOE YYacTHE B PEIICHUH NMPAKTHYECKHX 3a]a4 COIMAIBFHOI HAapaBICHHOCTH (B paMKax CBOETO Kiacca, IMIKOJIBI);
MHTEpeca K MPAKTUIECKOMY M3yYCHHUIO MPOQECCHid pa3InyHOrO poja, B TOM YHCJIEe Ha OCHOBE NMPUMEHEHHS NMPEIMETHBIX 3HAHUH MO XUMHUH; YBOXCHUS K TPYIY,
JFONIIM TPyJa ¥ pe3yJbTaTaM TPYIOBOH JEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJIbHOIM TpaeKTOpHH 00pa3oBaHus, Oymymied nmpodeccun n
peanu3anyy coOCTBEHHBIX KM3HEHHBIX TUIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPpEeOHOCTEH 00I1IeCcTBa;

3K0JIOTHYecKoe BOCIIMTAHME. SKOJIOTHUECKH I1eJIecO00pa3HOro OTHOLICHUS! K NMPHUPOJE KaK MCTOYHHUKY CYLIECTBOBAHHUS XM3HM Ha 3eMile; MOHMMAaHHS
rJ00TBHOTO XapakTepa OSKOJIOTHYECKUX NpOoOJieM, BIUSHUS OSKOHOMHYECKHX IIPOIECCOB Ha COCTOSHHE NPUPOJHOM W COLMAIBHOW CpENIbl; OCO3HAHMS
HEOOXOJMMOCTH HCIIOJIb30BAHMS JIOCTIDKCHUH XUMHHU JUIS PEUICHHs BONPOCOB pAIlMOHAIBEHOTO MNPUPOJONOIB30BAHUS; AKTHBHOTO HETPHATHS JEHCTBHI,
NPUHOCAIINX BpeJI OKpYy’Karollel MPUPOIHOI cpene, YMEHHs MPOrHO3HPOBATh HEOIAronpHATHBIE SKOJOTHYECKUE TOCIEACTBUS NPEIIPHHUMAEMBIX TEHCTBHH U
NpeOTBPAIIATh MX; HATMYHS PAa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKOW KYJIBTYPHBI, ONbITA JEATEILHOCTH YKOJIOTHUECKOH HANPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATENIbHOH, KOMMYHHKATHBHOW ¥ COLMAIBHOM MpPAKTHKE, CIIOCOOHOCTH M YMEHHS AaKTHBHO NPOTHBOCTOATH HICOJIOTHU
xemodoouu;

LHEHHOCTH HAYYHOr0 MO3HAHMS: MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAKTUKHW; MOHUMAaHHMS
cneunpuKd XUMHU KaKk HayKd, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHM PALMOHAIBHOIO HAYYHOTO MBIIIJICHHS, CO3AaHMHM LIEIOCTHOTO MpeACTaBiIeHUs 00
OKpY’KarollleM MHUPE KaK O €AMHCTBE MPHUPOIBI U YEIOBEKa, B MO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH M pereHny npo0ieM COXpaHeHUs! IPUPOIHOTO PaBHOBECHS;
yOexIEHHOCTH B 0COOO0M 3HAUMMOCTH XMMHUH AJISl COBPEMEHHON LMBWIIM3ALUK: B €€ TyMaHHUCTUUYECKOW HAIPaBICHHOCTH U Ba)KHOM POJIM B CO3/aHUM HOBOM 0a3bl
MaTEepHaJIbHON KYJIBTYpHI, B PELICHUH TIIOOANBHBIX MPOOJIEM yCTOWYMBOrO Pa3sBUTHUSI YEIIOBEUECTBA — CHIPHEBOM, PHEPreTHMUYECKOH, MUILEBOH M HKOJOTMYECKOH
0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECIICUEHUH YCIIOBUH YCIIEIIHOIO TPY/Aa U 3KOJOTHYeCKH KOM(OPTHON KH3HH KaKIOro 4jieHa OOIIEeCTBa; €CTeCTBEHHO-



Hay4YHOW rPaMOTHOCTH: MOHMMAaHUs CYIITHOCTA METOJIOB IMO3HAHUS, UCIIONB3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCITOJIL30BaTh MOMydyaeMble 3HAHUS JIJIS
aHalM3a U OOBSICHEHUS SIBJICHUN OKPYKAOIIEr0 MUPA U MMPOUCXOSAIINX B HEM U3MEHEHHIA, YMEHUS JIeTIaTh 000CHOBAHHBIC 3aKITFOUCHHS HA OCHOBE HaYYHBIX (DaKTOB
Y UMCIOIIUXCS JAHHBIX C IEIBI0 TTOMYYCHHS JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITETIHbHO HCIIOIB30BAaTh XUMUYCCKUE 3HAHUS IS PEIICHHS MPOoOieM B
PCATBHBIX KU3HCHHBIX CUTYaIUsIX; MHTEpeca K IMMO3HAHHIO, MCCIICIOBATEIbCKOW JEATCILHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY O0Opa30BaHUIO U
caM000pa30BaHMI0, K AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUW 1O XMMUW B COOTBETCTBUHU C XKU3HCHHBIMU MOTPEOHOCTSIMH, MHTEpECa K OCOOCHHOCTSAM TpyJa B
pa3auuUHBIX cepax MpoheCCHOHATBHOMN IEATSIIBHOCTH.
MeTtanpeaMeTHbIe pe3yabTaThl:

OBiajeHue YHUBEPCAIbHBIMU MO3HABATEIbHBIMM /1€l CTBUSIMU:

ba3soBble Jiornueckue aeicTBus

CaMOCTOSTEIBHO (HOPMYJIMPOBATh U aKTYaIM3UPOBaTh MPOOJIEMYy, pacCMaTpUBaTh €€ BCECTOPOHHE; ONPEACIATh ILEIH JIEATCIILHOCTH, 3ajJaBasl MmapameTpbl U
KPUTEPHUH UX JOCTHKCHUS, COOTHOCUTH PE3YJIBTATHI ACSITEILHOCTH C MOCTABICHHBIMU LETISIMU;

WCIIONB30BaTh MPH OCBOCGHUHM 3HAHWN MPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIJENATH XapakTepHbIe NPU3HAKW TMOHATHH WM yCTAaHABIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BAaTh COOTBETCTBYIOIIUC MMOHATHSA I O6LHCHCHPI$I OTACJIIBbHBIX (I)aKTOB u HBHCHHﬁ;

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KITACCU(UKAIINH BEIECTB M XMMHUYECKUX PEAKIIHIA;

YCTaHaBJIMBATb MPUYMHHO-CJIICACTBCHHLIC CBA3HU MCKAY U3YyYaCMbIMU SABJICHUAMU,

CTPOUTH JIOTUYCCKUEC PACCYKICHUA (I/IHI[yKTI/IBHbIC, ACOYKTUBHBIC, I1O aHaJIOFI/II/I), BBIABJIATL 3aKOHOMCPHOCTH W MPOTUBOPECUHA B pPaCCMATPUBACMBIX SABJICHUAX,
(hopMyJIMPOBATh BHIBOJIBI M 3aKTFOUCHUS;

MIPUMEHATH B MPOIECCE TIO3HAHUS HCIIONB3YeMble B XMMUW CHMBOJIMYECKUE (3HAKOBBIC) MOJEIH, MPE0OPa30BEIBATh MOJEITBHEIE MPEICTABICHUS — XUMHUYICCKHN
3HaK (CUMBOJI) 3JICMEHTa, XUMHUECKas (JOpMyJia, YPaBHCHUE XMMUYCCKOW PEAKIIMU — MPH PEIICHUN YIeOHBIX TIO3HABATEIBHBIX U MPAKTHYCCKUX 33]1a4, IPUMCHSATh
Ha3BaHHbIC MOACJIBHBIC ITPCACTABICHUA AJIA BBIABJICHUA XaPAKTCPHBIX IIPU3HAKOB N3Yy4aCMbIX BEIICCTB U XUMHYCCKUX peaKuHﬁ.

Ba3oBble ucciienoBareibckue AeiicTBUS:

BJIa/IETh OCHOBAMH METO/[OB HAyYHOTO MTO3HAHMSI BENIECTB U XUMHYECKUX PEAKIIHIL;

(hopMyJIMpoBaTh LEIM M 3a7aud HCCIICIOBAHMS, KCIOJb30BaTh IMOCTABJICHHBIE U CAMOCTOSTEILHO C(OPMYIMPOBAHHBIC BOIPOCHI B KAYeCTBE HHCTPYMEHTA
TIO3HAHMS U OCHOBBI 1151 (JOPMUPOBAHUS TUTIOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIaJICTh HaBBIKAMU CAMOCTOSTEIILHOTO IJIAHUPOBAHUS M MPOBEICHHS YUEHUYECKUX 3KCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJII0IaTh 3a XOJI0M IpoIecca,
CaMOCTOSITEJILHO MMPOTrHO3UPOBATH €ro Pe3yJibTaT, GOPMYIHPOBATh 0OOOIEHHUS U BBIBOBI OTHOCUTEILHO JIOCTOBEPHOCTH PE3yJILTATOB UCCIICIOBAHMSI, COCTABIISATh
000CHOBaHHBIN OTYET O MPOJIENAHHON padoTe;

HpI/IO6peTaTB OIIBIT yquH‘{eCKOﬁ HCCHeI[OBaTeHBCKOﬁ u HpOCKTHOP'I ACATCIIbBHOCTH, IIPOABJIATH CIOCOOHOCTh M TOTOBHOCTE K CaMOCTOATCIIBHOMY ITOUCKY MCTOA0B
PeIICHUA MPAKTUYCCKUX 3a4a4, IPUMCHCHUIO PA3JIMYHBIX METO/0B ITO3HAHU.

Pa6ora ¢ undopmanueii:

OpUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX WHPoOpManmu (HAyYHO-TIONMYJSpPHAS JUTepaTypa XUMHUYECKOTO COJEpXaHHS, CIPAaBOYHBIE IOCOOUS, PECypChI
UuTepnera), aHaIu3upoBaTh NHPOPMAIIMIO PA3THYHBIX BHJIOB U ()OPM MPEICTABICHHS, KPUTHIECKU OIICHUBATD €€ TOCTOBEPHOCTh M HEMPOTHBOPEUYUBOCTD;

(hopMyIIMpOBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIe METOJBI IIPH MOUCKE U 0TOOpe MH(POpPMAIIUK, HEOOXOAUMOU IS BHITOTHEHMs YU4EOHBIX 3a/1a4 ONpeAeIEHHOTO
THUTIA;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BAaHHUA HHq)OpMaHHOHHO-KOMM}/HI/IKaTI/IBHLIX TEXHOJIOTUH U Pa3IMYHBIX TIIOUCKOBBIX CHCTEM; CaMOCTOATCIBHO BI)I6I/IpaTb
ONTUMANTBHYIO (hOPMY TIPENICTABICHUS HHPOpMAIHU (CXEMBI, TPapUKH, TUarpaMMBbl, TAOJIHIIbI, PUCYHKH U IPYTHE);



® KCIOJIB30BaTh HAYYHBIHA S3bIK B Ka4eCTBE CPEACTBA MPH paboTe ¢ XUMHUYECKOW MH(pOpMAaNUeH: MPUMEHATh MEXKIpeIMeTHbIE (QU3NUECKUEe U MaTeMaTHUECKHE)
3HaKW U CUMBOJIBI, OPMYITBI, a00peBHUATYPBI, HOMEHKIATYPY;

® HCII0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEJCTBA HATIISTHOCTH.
OgiajieHle YHUBePCATLHBIMH KOMMYHUKATHBHBIMH JIeHCTBUAMU:

Oomenue

® 33J1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMO TEMbI B XOJI€ AUAJIOTa H/WIU TUCKYCCHUHU, BBICKA3bIBATh UJICH, (POPMYITHUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIIEHO
BBITIOJTHCHUS TIPEJUIOKCHHOW 33]1a4H;

® BBHICTYNATh C MPE3CHTAIMEH pPe3ynbTaTOB MMO3HABATEILHOU ACATENLHOCTH, MOJYYEHHBIX CAMOCTOSTENFHO WM COBMECTHO CO CBEPCTHHKAMHM TPU BBIMOJHECHUN
XUMHAYECKOTO SKCTIIEPUMEHTa, TPAKTHYECKOH paboThl MO WCCICOBAHUIO CBOMCTB HM3Yy4aeMbIX BEIIECTB, peaiM3alii y4eOHOro mpoekTa, U (HopMyIHpoBaTh
BBIBOJIBI 10 Pe3yJIbTaTaM MPOBEIEHHBIX HCCIICAOBAHUN MTyTEM COTTIACOBAHMS MO3UIHIA B X0JI¢ 00CYK/ICHUS B 0OMEHAa MHEHUSIMH.

OBJageHue YHUBEPCAILHBIMH Y4e0OHBIMH PeryJIsiTHBHBIMU JedCTBUSIMH:

® CaMOCTOSITENILHO TUIAHHPOBATH U OCYIIECTBIISTH CBOKO TIO3HABATEIBHYIO NCATEILHOCTD, OTMPENENss e€ 1eld U 3a/1a4i, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpeIiaracMblii alrOPUTM JCHCTBUI MPH BBHIOIHEHUHM YYeOHBIX M HCCIEIO0BATEIbCKUX 3a7ad, BRIOMpaTh Hanbosee 3PQEKTHBHBIA CrOco0 HX
peleHHs ¢ YIETOM MOTYUSHHST HOBBIX 3HAHUI O BENIECTBAX U XUMUYCCKHUX PEAKIIUAX;

® OCYIIECTBIIATH CAMOKOHTPOJIb ACITEIHPHOCTH Ha OCHOBE CaMOaHaIu3a U CAaMOOIICHKH.
IIpenMeTHbBIE Pe3yJILTATHI:

e copMHEPOBAHHOCTH MPEACTABICHHI: O MECTE U 3HAYCHHH OPraHUYEeCKON XMMHU B CHCTEME €CTECTBEHHBIX HAyK U e€ poiH B 00eCTIeYeHUHN YCTOMYUBOTO Pa3BUTHSA
YEJIOBEUECTBA B PEIICHUU IPOOJIEM 3KOJOTHUECKOM, SHEPreTHUSCKOM U MHUINEBOM 0€30MaCHOCTH, B Pa3BUTHH MCIUIIMHBI, CO3JaHHHA HOBBIX MaTEpPHAJIOB, HOBBIX
HUCTOYHHUKOB 3HEPIUH, B OOCCIICUCHHM PAIMOHATIBHOIO IMPHUPOJONOIL30BAHNS, B (POPMHUPOBAHMHM MHPOBO33PEHHUS U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXKe
9KOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M ITPUPOTHOM CPE/IC;

® BIIAJICHHE CHCTEMON XMMHUIECKUX 3HAHWH, KOTOPas BKJIFOYAET: OCHOBOIOJIATAOIINE TTOHATHS — XUMUYECKHI JIEMEHT, aToM, SIIPO U AJIEKTPOHHAS 000JI0YKa aToMa,
S-, p-, d-aromHbBIE oOpOWTaNM, OCHOBHOE U BO30YXIEHHOE COCTOSHHMS AaroMma, THOPWAM3AIlMS aTOMHBIX OpOWTaned, WOH, MOJEKyJia, BaJCHTHOCTH,
3JIEKTPOOTPHIIATEIIBHOCTD, CTEIICHh OKHUCJICHHS, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHAs Macca, MOJIAPHBIA 00BEM, YIJICPOIHBIN CKEJIET, (YHKIIMOHAJIbHAS TPYIINa,
paavkai, CTPYKTypHbie (opMyJibl (pa3BépHYThIC, COKpaIlEHHBbIC, CKEJIECTHBIC), U30MEPHUS CTPYKTypHash M IPOCTPAHCTBEHHAs (FeOMETpUYECKas, ONTHYECKas),
HM30MEPBI, TOMOJIOTUYECKUHN psAJl, TOMOJIOTH, YIJIE€BOAOPOAbl, KUCIOPO/I- U a30TCOJIEpKAIIUE OPraHUYECKUE COEAUHEHHS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS; TEOPHUH, 3aKOHBI (Tepuoanyeckuii 3akoH J[. 1. MenneneeBa, Teopus CTpoeHUsI opranndeckux Bemects  A. M. bytnepoga,
3aKO0H COXPAaHEHMSI MACCHl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3BIK XHMHUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS NPUUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIEHUMN; MPEICTABICHUS O MEXaHU3MaX XUMHYECKUX
peakIuii, TepMOTMHAMHYECKIX U KHHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHMS, O B3aUMHOM BIIMSTHUM aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX (MHIyKTUBHBIN 1
Me3oMepHbIid 3ddexTsl, opueHtantsl | u 1l pona); ¢akTosoruueckue CBeIeHUS O CBONMCTBAX, COCTaBE, MOJIyUEHHUH M 0E30MACHOM HMCIIOJIb30BAHMH BaXKHEHIIIMX
OpTraHUYECKUX BEMIECTB B OBITY U MPAKTHICCKOU AESITEITLHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPHUHIIMIIAX XUMUYECKOTO MPOU3BOICTBA (HA IPUMEPE MTPOU3BOICTBA
MeTaHoJIa, nepepaboTku HeTH);

e CcOpMHUPOBAHHOCTh YMEHHWIA: BBISBIATh XapaKTepPHbIE NMPU3HAKHU IOHSATHH, YCTAHABIMBATH MX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHSTHS IPH
OINMCAaHUU COCTaBa, CTPOCHUS M CBOMCTB OPraHUYECKUX COEJTMHEHU;

e copMHUPOBAHHOCTh YMECHUM:

® JCII0JIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTABJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJ OPraHUYECKUX
BEILIECTB;



COCTaBJISITh YPAaBHEHUSI XUMUUECKUX PEAKLUI U PaCKphIBATh UX CYLIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi IOCPEICTBOM COCTaBICHUS 3IEKTPOHHOTO
OayraHca dTUX peaKIHid, peakIiinii MOHHOTO 0OMEHA ITyTEM COCTaBIICHUS WX TMOTHBIX M COKPAIEHHBIX NOHHBIX YPAaBHCHUH;

M3rOTaBIUBATH MOJIEIH MOJIEKYJI OPTraHUYECKUX BEIIECTB IS MIUTIOCTPALUHN UX XUMHUECKOTO M IIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUH: yCTaHABIMBATH MPUHAAJICKHOCTh U3YYCHHBIX OPTaHMYECKHX BEIIECTB MO UX COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY Kiaccy/Tpyriie
COCIMHEHM, NaBaTh MM Ha3BaHUs 1o cucrematuueckoir HomeHknatype ([UPAC) m mpuBOAWTH TpHBHANbHBIC Ha3BaHUS AJSl OTHENBHBIX TPEACTaBUTEINCH
OpraHUYECKUX BEUIECTB (ITUIJICH, alleTUIICH, TOIYOJ, TIULIEPUH, STUICHTINKOIb, HEeHON, POopManbIeru, aleTalbIeru, aleToH, MypaBbUHasl KHCIO0Ta, YKCYCHasI
KHCJIOTa, CTeapUHOBAs, OJICHHOBASI, TATbMUTUHOBAS! KUCIIOTHI, TIMLUH, aJJaHUH, MaJbT03a, QPYyKTO3a, aHWINH, TUBUHWII, H30IIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(hOpPMHUPOBAHHOCTD YMEHHS ONIPENEIIATh BUJ XUMUIECKOH CBA3M B OPraHUYECKUX COCIUHEHMSX (KOBAJICHTHAS! U HOHHAS CBA3b, G- U T-CBSA3b, BOJOPOAHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHATH MOJOKEHUSI TEOPUU CTPOEHHSI OpraHndeckux Bemects A. M. BytnepoBa m1st 00bsICHEHNS 3aBUCMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa M CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHUE, (DU3NYECKHE M XMMHUYECKUE CBOMCTBA THIIMYHBIX TPEICTABUTENCH Pa3IMUHBIX KIIACCOB
OpPraHUYECKUX BEIIECTB: AJKAHOB, [IMKJIOAIKAHOB, aJIKEHOB, aJKaJUCHOB, AIKHHOB, apOMaTHYECKUX YIJICBOAOPOAOB, CIIUPTOB, AJIbAECTHIOB, KETOHOB, KAPOOHOBBIX
KHCJIOT, MIPOCTBIX U CJIOXHBIX 3(HPOB, KUPOB, HUITPOCOSAUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOOB (MOHO-, AU- U MOJUCAXaPUIOB), WIIIOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXIy HUMH YPaBHEHUSIMH COOTBETCTBYIOIINX XMMUYECKUX PEAKLIUI C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMHPOBAHHOCTh YMEHHUSI MOATBEPXKIATh HAa KOHKPETHBIX MpUMepax XapakTep 3aBUCHMOCTH PEaKIMOHHOW CIOCOOHOCTH OpPraHUYeCKUX COCTUHEHUH OT
KpPaTHOCTH U TUIa KOBAJEHTHOW CBA3M (G- U M-CBSA3M), B3AUMHOIO BIMSIHMSI aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTH YMEHHS XapaKTePU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO CHIpbs (HE(Th, MPUPOIHBIN ra3, YToyb), CIIOCOOBI €ro mepepaboTKH U MPAaKTHIeCKOe
NpUMEHEHHUE MTPOAYKTOB NepepaboTKH;

c(OPMHUPOBAHHOCTh BJIAJCHUS CHCTEMOH 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJAX MO3HAHHWsS — HAONIOACHUM, U3MEPCHHMHU, MOJCIHMPOBAHHHU, KCIICPUMEHTE
(peaslbHOM M MBICIIEHHOM) U YMEHHS IPUMEHSATh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHS MPHMEHSATh OCHOBHBIC ONEpaIlMM MBICIUTEIBHON NEATSIIbHOCTH — aHaJU3 M CHHTE3, CpaBHEHUE, 00O0OIICHHME, CHCTEMATHU3aIUIO,
BBISIBJICHUE IPUUMHHO-CIIEICTBEHHBIX CBA3EH — JUISl N3yUYEHHUSI CBOMCTB BEIIECTB U XUMHUUECKUX PEaKIHii;

c(OpPMHUPOBAHHOCTh YMEHHIA: BBISIBIISITH B3aMMOCBSI3b XUMHUYECKHX 3HAHUH C TIOHATHSIMU M MPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MIPEMETOB JUIsl OoJiee
OCO3HAHHOI'0 IMOHMMAHUA CYHIHOCTH MATCpUAJIBbHOTO C€IWHCTBA MHUpPA, HCIIOJIbB30BaTb CUCTEMHBLIC 3HAHHUA II0 OpFaHPI‘-IeCKOﬁ XUMUHN JJIA OOBSICHEHHUST U
NPOTHO3UPOBAHUS SBJICHNUH, UMEIOINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OpPMHUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHI M0 XUMUYECKUM (opMyiaM M ypaBHEHHSIM XUMHUYECKUX PEaKIMid C UCIOJIb30BaHUEM (U3NYECKUX BEITUYHH
(Mmacca, 00BEM Ta30B, KOJMUYECTBO BEIECTBA), XapaKTEPH3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI: PAacdEThl MO HAXOXKICHUIO XUMHUYECKOH (QOpMYIIBI
BCIIECTBA IO U3BECTHBIM MACCOBBIM IOJIAM XUMHWYCCKHUX DJICMCHTOB, IPOAYKTAM CropaHus, IMJIOTHOCTH Fa3006paSHLIX BCHICCTB,

c(OPMHPOBAHHOCTh yMEHHI: IPOTHO3MPOBATh, AHAJU3UPOBATH M OLEHHWBAaTh C MO3MLUH SKOJOTHYECKOW O€30MacHOCTH IOCIENCTBHA OBITOBOW U
MPOU3BOJICTBEHHOHN JIEATENILHOCTH YeNIOBEKa, CBSI3AHHOW C IMepepal0OTKOW BEHIECTB, MCIOJIb30BaTh TONYYEHHBIE 3HAHWS JJIS MPUHATHS TPAMOTHBIX pPEHICHUH
Mpo0JIeM B CUTYaIIUAX, CBI3aHHBIX C XUMUECH;

c(hOPMHPOBAHHOCTh YMEHH: CAMOCTOSITENILHO TUIAHUPOBATh U NPOBOAUTH XUMHUYECKUH SKCHEPUMEHT (MOJTy4YeHHE W M3yYeHHE CBOWCTB OPraHUYECKUX BEIIECTB,
Ka4eCTBEHHbIE PEaKIUH YIJIEBOJAOPOAOB PA3JIUYHBIX KJIACCOB M KUCIOPOJCOACPKAIIMX OPraHMYECKHX BEILECTB, pEIIEHHE 3KCIIEPUMEHTANBHBIX 3aJad II0
pacro3HaBaHUIO OPraHMYECKHUX BEILIECTB) C COOJIIOACHUEM MpaBuil Oe30MacHOro oOpalieHus ¢ BelecTBaMy M J1abopaTopHBIM 000pyAOBaHHEM, (hopMyTUpOBaTh
LeJIb UCCIEeOBAHMS, IPEACTABIATE B Pa3IUdHON (OpME pe3yNbTaThl SKCIEPUMEHTA, aHAIU3UPOBATh ¢ OLICHUBATh UX JOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTH YMEHHI:



cO0JIF01aTh MpaBUja DKOJOTHYECKH IEIeCO00pa3HOro IMOBEACHUS B OBITY M TPYIOBOW AEATEIBHOCTH B IICNIIX COXPAHEHHUS CBOETO 30POBbS, OKPYKaroleh
MIPUPOIHON CpeJIbl M TOCTHXKEHUS €€ yCTOMUMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCUYECKOTO ICUCTBUSI HA JKUBBIC OPraHU3MBI OMPeIeIEHHBIX OPraHUUYECKUX BEIIECTB, TOHUMAs cMblca nokazatens [1JIK;

aHAJIM3UPOBATH 1EJIECO00PA3HOCTh MPUMEHEHUS OPTaHUYCCKHUX BEIIESCTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUS] PUCK-TIONB3a;

c(hOpMHUPOBAaHHOCTh YMEHHWH: OCYIIECTBIATH IIEJICHAIIPABICHHBIA IMOWCK XWMHYECKOW WH(QOpPMAMKA B Pa3IMYHBIX HCTOYHWKAX (HaydHas M ydeOHO-HaydHas
JUTEepaTypa, CpeACTBa MaccoBoi WH(opmammu, VHTEpHET W JApYyrue), KPUTHUYCCKH aHATU3UPOBATh XUMHUYCCKYH0 HH(pOpMAIio, mepepadarhiBath €€ u
UCIOJIb30BaTh B COOTBETCTBUH C TIOCTABJICHHON y4eOHOU 3a1auek.



TEMATHYECKOE IIVTAHUPOBAHME

No TemaTHuyeckoe NIAHHPOBAHHE | Kos1-Bo yacoB
Paszoen 1. Iloemopenue kypca 10 knacca (4 vaca)
1 Omnpenenenne GopMys OpraHIYECKHAX BEIIECTB 10 MACCOBOM J0JI€, IO OTHOCHTEIHHOHN INIOTHOCTH, TI0 IPOITYKTaM CTOPAHHS 1
2 Onpenenenne GopMys OpraHUYeCcKUX BEIIECTB [0 MACCOBOH J10JIe, IO OTHOCHTENBHOW TNIOTHOCTH, IO MPOAYKTaM CrOPaHHUS 1
3 Onpepesnenue GopMyJbl BellecTBa, HCNONB3Ys! HHOOPMANUIO 0 XUMHUYECKUX CBOMCTBAX BELIECTBA 1
4 Omnpenenenne GopMyIsl BEMIECTBA, HCIIONB3YS HHPOPMAIHIO 0 XUMHUIECKHX CBOHCTBaX BEIIECTBA 1
Paszoen 2. Pacmeopwr. Cmecu (8 uacos)
5 CriocoObl BEIpaskeHHs KOHIIEHTpaluu pactBopa. [IpaBmino cMenieHus, ero mpuMeHeHue 1
6 Crioco0bl BEIpaskeHHsI KOHIIEHTpalMu pactBopa. [IpaBuiio cMenieHusi, ero npuMeHeHne 1
7 BrrunciieHust o XMMUYECKUM YPaBHEHHUSIM ¢ IPUMEHEHUEM NOHSTHI «KOHIICHTPAIHS BEIIECTBA B PACTBOPEY, KITPUMECH). 1
8 BerunciieHyst o XMMHUYECKUM YPaBHEHUSIM C IPUMEHEHHEM NOHATHH «KOHLIIEHTPALMs BEIIECTBA B PACTBOPEY, KIIPUMECH. 1
9 BorunciieHyst ¢ IpUMEHEHUEM MOHITUH «IPUMECH», IPAKTHYECKUHM BBIXOI», «H30BITOK. 1
10 BeruuciieHus ¢ npuMEeHEHUEM MMOHATHH «IIPUMECH», «IPAKTHUECKUH BBIXO», «A30BITOKY. 1
11 Pemenne 3a1a4 Ha onpe/ielieHUe KOJTMYECTBEHHOT'O COCTaBa CMECH BEIIIECTB 1
12 Pemennie 3a/1a4 Ha orpe/ieieHne KOTMIeCTBEHHOTO COCTaBa CMECH BEIIECTB 1
Pazoen 3. Xumuueckue peaxyuu (4 uaca)
13 TenmoBoii a3 ekt xumMrdeckor peaknuu. TepMoxuMmdeckue ypaBHeHns. PacdeT TermioBoro 3pdexra XUMIUECKON peaKITim. 1
14 TemnoBoii ekt xuMuieckoi peakiun. Tepmoxumuueckie ypaBHeHus. Pacuer temnoBoro 3 dexra XMMUIeCKOH peakiny. 1
15 Xumunyeckoe paBHoBecHe. [Tpunnun Jle-Illatense. Cmenienne paBHoBecHs. PacueT paBHOBECHBIX KOHIIEHTpalui 1
16 Xumnueckoe paBHoBecue. [Ipunnun Jle-Illatense. CmenieHne paBHoBecusl. PacueT paBHOBECHBIX KOHUEHTPALMIA 1
Pazoen 4. Okucrumensno-eocmanosumevhole peakyuu (6 uacog)
17 Bakneilnne oKUCIUTENN U BOCCTAaHOBUTEIH. 1
18 3aBHCHMOCTH NMPOJYKTOB OKHCINTENbHO-BOCCTAHOBUTEIBFHON PEAKIIMK OT CPEIbl PacTBOpa 1
19 CocraBieHne OKUCIUTEIhHO-BOCCTAHOBUTEIIBHBIX pEakIMii METOJIOM JJIEKTPOHHOTO OajaHca 1
20 CocTaBieHue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKMi METOIOM AJICKTPOHHOIO OajaHca 1
21 OKHUCINTETbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMU B OPIraHUYECKON XHUMHUH 1
22 DJEeKTpOJIH3 paciuiaBoB M PACTBOPOB. 3aKOHOMEPHOCTH MPOIECCOB HA KaTOJIE M aHOJIE. 1
Kombunuposannsie 3a0auu

23 Penrenne kauecTBEHHBIX 33124 110 HEOPraHUYECKOHN M OpraHMyecKOl XMMHHU IOBBIIIEHHOT'O YPOBHSI CII0KHOCTH. 1
24 Penrenne kayecTBEHHBIX 33124 110 HEOPraHUYECKOH U OpraHMyecKOl XMMHHU IOBBIIIEHHOT'O YPOBHSI CII0KHOCTH. 1
25 Pemenne kayecTBEHHBIX 33/1a4 110 HEOPraHMYECKOH M OpraHMYecKOH XMMHHU MOBBIIIEHHOTO YPOBHSI CII0KHOCTH. 1
26 Perienne kauecTBEHHBIX 33124 [0 HEOPTaHWMYECKON M OpraHMYeCKON XUMHH TTOBBIIIEHHOTO YPOBHSI CII0)KHOCTH. 1
27 Perienne KOMOMHMPOBAHHBIX 33]1a4 BRICOKOTO YPOBHSI CIIOYKHOCTH. 1
28 Pemienne KOMOMHUPOBAaHHBIX 337]a4 BHICOKOTO YPOBHS CIIOKHOCTH. 1
29 Perienne KOMOMHMPOBAaHHBIX 3371a4 BHICOKOTO YPOBHS CJIOKHOCTH. 1
30 Perenne KOMOMHMPOBAaHHBIX 3371a4 BHICOKOTO YPOBHSI CJIOKHOCTH. 1
31 KontponpHas pabora B popmare EI'D 1
32 KontponbsHas pabora B popmare EI'D 1
33-34 | PesepBHOE Bpems 2
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