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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma nnsi 10 kjacca cocraBiieHa Ha OCHOBE CIEAYIOIIUX
JIOKYMEHTOB:

- ®enepanpHOTro 3aKkoHa OT 29 mexadps 2012 r. Ne 273-03 "O6 obpazoBaHum
B Poccuiickoit @enepanun’;

- ®enepanbHoro 3akoHa ot 24.09.2022 Ne 371-03 "O BHECEHUM U3MEHEHUH B
denepanbHbii 3akoH "O0 00pa3zoBanuu B Poccuiickoit denepanuu" u crathio 1
®denepanbHoro 3akoHa "OO oOs3aTenbHBIX TpeboBaHusiXx B Poccuiickoit
denepanun';

- Tlopsaka pa3paboTkn ©  yTBepkAeHHs (eneparbHBIX OCHOBHBIX
o01reo0pa3oBaTeNbHbIX MPOrPaMM, YTBEPKIECHHBIM IMpUKa3oM MuHucTepcTBa
npocBemienust Poccuiickoit ®enepanmu ot 30 centsiops 2022 1. Ne874
(3apeructpupoBan MunucrepctBoM tocturiuu Poccuiickoit @enepanu 2 HOAOps
2022 r., peructpaunoHHblil Ne 70809);

- Ilopsigka opraHu3any U OCYIIECTBICHUSI 00pa30BaTEIbHON JEATEIbHOCTH
0 OCHOBHBIM 00111€00pa30BaTENbHBIM IPOTPaMMaM —OCHOBHOTO  OOIIEro,
YTBEPXKIAECHHBIM MpruKkazoM MunnpocsemnieHus ot 22.03.2021 Ne 115;

- Ilpmka3 MuHnncrepcrBa mnpocBemeHuss Poccuiickon ®Penepauun  OT
18.05.2023 Ne 370 “O6 ytBepxkaeHuu deaepaibHoil 00pa3oBaTeIbHON MporpaMMBbl
OCHOBHOTO 0011ero oopazoBanus” (3apeructpupoBan 12.07.2023) (nanee — OOII
000);

- denepanbHBIX TOCYAAPCTBEHHBIX 00Pa30BATENbHBIX CTAHAAPTOB OCHOBHOTO
oO1iiero oOpa3oBaHusl, yTBEPKICHHBIX MTpukazoM Munnpocsemenus ot 31.05.2021
No 287 (nanee — ®I"OC O00);

- @defepanbHBIX TOCYIAPCTBEHHBIX 00pPAa30BaTENbHBIX CTAHIAAPTOB CPEIHETO
oO1miero oOpa3oBaHMsl, YTBEPKICHHBIX MPUKa30M MUHHUCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoii @enepanu ot 17 mag 2012 r. Ne 413, ¢ u3MEHEHUSIMHU,
BHECEHHbIMU TMpUKa3amMu MuHuctepcTBa oOpa3oBaHMs M Hayku Poccuiickoit
Ddeneparuu ot 29 nexadps 2014 r. No 1645, ot 31 gexadbps 2015 r. Ne 1578, ot 29
utonst 2017 r. Ne 613, ot 24 centsiops 2020 r. Ne 519, ot 11 nexabpst 2020 r. No712,
ot 12 aBrycra 2022 r. Ne 732 (manee — ®I'OC COO);

- [Ipuka3z MunucrepctBa npocseuieHus: PO ot 4 okts0ps 2023 r. Ne 738 "O06
YTBEPKIECHUU (PeepalibHOrO MEePEUHs AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JONYIIEHHBIX K HMCIOJIb30BAHUIO MPHU PEANU3ANU HUMEIOIIUX TOCYAApCTBEHHYIO
aKKpeIuTalni 00pa3oBaTeNbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01ero, cpenHero oomero oopazoBanus"

[Iporpamma Kypca Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI COCTaBJIeHa Ha
OCHOBE TpeOOBaHMM K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOU
porpamMmMbl OCHOBHOTO 00111ero obpaszoBanusi, mpeacrasieHnbix B @I'OC COO, a



TaK)Ke€ Ha OCHOBE (eaepanbHON pabouel mporpamMmbl BOCIUTAHUS U C YUETOM
KOHIICTIIIUYA TIPEToAaBaHus y4eOHOro mpeaMmera «XuMus» B 00pa30oBaTEIbHBIX
oprannsanuax Poccniickon @enepanun.

[Iporpamma naétr mpeacraBiieHWe O IeNX, OOmIel crpaterun oOydeHWs,
BOCIIUTAHUSI U Pa3BUTHS OOyYarONIMXCsl CPEACTBAMH YYEOHOro MpeaMera,
YCTAHABJIMBAET 0O0s3aTEeIbHOE TMPEIMETHOE COJEpKaHue, MpeaycMaTpUBaET
pacrpeielieHue ero Mo KijaccaM W CTPYKTYpUPOBAaHHE IO paslieliaM U TeMam
nporpaMmbl MO XUMHHU, ONpPENENseT KOJUYECTBEHHBIE M  KayeCTBEHHBIE
XapaKTEPUCTUKU COJIEPKAHMS, PEKOMEHIYEMYIO IMOCIEA0BATEIbHOCTh U3YYCHUS
XUMUH C YYETOM MEXKITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX OCOOCHHOCTEH OOYYArOIIMXCS, OMpPEeneseT BO3MOKHOCTH
npeaMera JUisl peanu3aluud TpeOOBaHMN K pe3ysbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTenbHOM MporpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHudA, a
Takke TpeOoBaHUM K pe3ysibTaTaM OO0ydYeHUs XUMHUHM Ha YPOBHE LieJieH M3ydeHUs
npeaMeTa U OCHOBHBIX  BHJIOB  YU€OHO-TIO3HABATEIBLHOM  JEATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparoT (OpMUPYEMbIE XHMUEH MPECTABICHUS O B3aWMOIPEBPAIICHUSX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

JIONOJIHUTENBHOE U3YUEHUE XUMUU:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTHS U
dbopMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUJICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTANILHBIX W HCCIIEOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOUXCS;

criocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMUU OOECIICUMBAIOTCSA CIEIIM(PUKON
collepKaHUsl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIACTCS  TEAarorMYecKH
aIaNTHPOBAHHBIM OTpakKeHHeM 0a30BOM HAYKH XMMHUH Ha OMPEICTIEHHOM JTare eé
pa3BUTHSL.



Kypc Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUs OPUEHTUPOBAH HA OCBOCHHE
OOy4JaloOlUMHUCSI ~ CHUCTEMBbl  IEPBOHAYANBHBIX  MOHATUA  XUMHH, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHWYECKON XUMUHU.

CrpykTypa cojaepxaHusi IporpamMmbl chOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja k €€ m3ydeHuro. CopeprkaHuE CKIIAJbIBACTCS U3 CHUCTEMbI MOHATHU O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOW PEaKLUH.
O6e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHIIMITY MOCIEI0BATEILHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX NPEACTABICHNUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUA O CTPOEHUU aTOMa U XUMHUYECKOMN CBA3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKONW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0OBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSI (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHS U MTOTYUYEHHUS U3YyUaeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOLIECHHSI K HAYYHOMY 3HAHUIO U METOZaM
MO3HAHUSI B Hayke. VM3yueHue XMMHUU MPOUCXOJUT C MPUBICYEHUEM 3HAHUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIacchD U «Pu3nkKa. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBI. 3a/1aua
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbBI XUMUYECKUX 3HAHUUA —
BaKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJOKEHUMN, JOCTYITHBIX
0000I1IeHHI A MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
Hay4YHbIM METOJAaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XUMHUUYECKUX PEaKIHil, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHHUM U X TPUMEHEHUU B Y4€OHO-
MO3HABATEJIbHOM M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301macHOro o0parieHus ¢ BeeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipn m3ydyeHNM XUMHHM Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUS BaXKHOE
3Ha4YeHHE NMPUOOPENU TaKUE LI, KaK:



— (GOopMUPOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJEHHOCTh OOYy4YEeHMsT Ha CHCTEMaTH4YECKOe IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENbHON IO3HABAaTEJIBbHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHne yciloBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB IEATEIbHOCTH;

— (¢opmupoBanue o00med (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOLEro MHpA, MCIOJIb3Ys 3HAHUS U ONBIT, IOJyYCHHBIC P H3YYCHHUH
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MIOBCETHEBHOM KU3HU U TPYA0BOM
NEeSATEIbHOCTH;

— ¢opmHupoBaHHE y OOy4YalOIIMXCA T'YMAHUCTHYECKUX OTHOILEHHU,
NOHMMAaHHS LEHHOCTU XUMHYECKMX 3HaHUN g BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HaHHOMY BBIOOPY Npo¢uis U HampaBIE€HHOCTH JajbHEHIIero
oOyJeHus.

OO011ee yncino 4acoB, OTBEAEHHBIX JJIs M3y4YeHUS (DaKyJIbTaTUBHOIO Kypca,
cocrapisieT 34 yaca (1 yac B HeAeNIO).



COAEPXKXAHUE OBYUYEHUA

Pa6oTa B xuMH4eckoii 1adopaTopuun

[IpaBmia paboTehl B XWMHYECKOW JiabopaTopuu W oxpaHa Tpyzda. llpaBmia
Oe3omacHO pPabOTBI B XMMHYECKOW J1abOpaTOpUU: CO CTEKIOM, METAJIOM,
npoOkamu. O3HAKOMIIGHHME YyYalluxcs ¢ Kilaccupukanuen u TpeOOBaHUSIMU,
NPEABSIBISIEMBIMA K XPaHEHUIO JIA0OpAaTOPHOTO OOOpYAOBaHUS, W3YUCHUE
TEXHUYECKUX CPEICTB OOyYCHHs, TPEAMETOB JabOpaTOPHOTO 0OOPYIOBAHUS.
TexHUKa MEMOHCTpAIM OMBITOB (HAa MpHMEpax OMHOTO - JBYX 3aHUMAaTeIIbHBIX
OTIBITOB).

Kak ogopmMuTh pe3yjibTaThl HAYYHOT0 MCCJICIOBAHMS

Kak opopmMuTh pe3ynbTaTbl HAy4yHOTO MCClIeA0BaHUs. TpeOOBaHUS K COAEPHKAHUIO
OTYéTa O MPOBEIEHHOM HCCICHOBAaHUU. OJIEMEHTHl NHCBMEHHOTO OTYETa O
OpOBEAEHHON  HAy4YHO-UCCIIEOBATENIbCKOM  paboTe  (TeMa  HCCIeOBaHUA,
aKTyaJIbHOCTh BBIOOpA TEMbI HCCIIEIOBAHUA, OOBEKT M MPEAMET HCCIEIOBAHUS,
LEJH U 3a/1a4¥ UCCIEA0BaHMs, TUI0TE3a, TEOpEeTUUYEeCKas U MPUKIaAHasl LIEHHOCTh
MOJIYYEHHBIX PE3yJbTAaTOB, YKa3aHUE Ha METOJbl UCCIEIOBAHUS, KPATKUI 0030p
UMEIOLIEHCS 110 TaHHOM TeMe JIUTepaTypbl, BBIBOJbI U PEKOMEHIAIINH ).

IIpumepsbl uccaeaoBaTEIbLCKUX PadoT

llpakmuueckas paboma  OnpeneracHUE OPraHOJENTUYECKUX CBOMCTB BOJBI.
OmnpeneneHue TeMnepaTypbl, MyTHOCTH, IIBETHOCTH U 3araxa BOJBbI.
Ilpaxmuueckas paboma . Ananu3 BoJbl. OnpeiesieHNe KUCIOTHOCTH BOJIbI.
Ilpaxmuueckas paboma . Onpenenenue MUHEpPAIbHOTO COCTaBa  BOAbI
(ompenenenue oO0mIe M KapOOHATHOW >KECTKOCTH, OMpENENICHUE XJIOPHUI-HOHA,
orpejieieHue Cyab(haT-uoHOB).

Ilpaxmuueckas paboma . O4uCTKa BOJBI.

IIpenesbHbIE YII1€BOA0PO/AbI

DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE aIKaHOB. MeXaHU3M peaKiuii
3aMEIICHHS B XUMHYECKUX CBOMCTBAX alKaHOB. HIYKTUBHBIN 2P (HEKT Ha MpuMepe
TaJIOTCHIPOM3BOIHBIX aJIKaHOB. PelieHne 3agad Ha HaXOXKJICHHE (OpPMYIIBI
ra3000pa3HOro yrieBoA0PO/Ia MO €r0 OTHOCUTEIBHON TIJIOTHOCTH U MAaCCOBOM J10JIE
AJIEMEHTOB WM IO MNPOJAyKTaM cropaHusi. Pewenue 3adau Ha 661600 (opmyibl
gewecmea Ha OCHOBAHUU 0Owel hOPMYIbl 2OMONOSUYECKO20 PAOA OP2AHUYECKUX
sewecmas

HenpeneabHble yrieBo10poabl

DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHME AJIKEHOB, AJKWMHOB, AJIKAIUCHOB.
Curma u nu-cBsi3u. Jlenokanu3zanus mu-cBs3u. MexaHu3M peakiuii IpucoeInHEHUS
B XHMMHYECKHMX CBOMCTBaX aJKEHOB, aJKHMHOB, aJIkaJJueHOB. Peakimu
nonumepusanuu. HatypanbHelil 1 CHHTETHYECKHE KayuyKd. Pesnna Oprannueckuii



cuHTe3. Pewenue 3a0au Ha Haxoxcoenue Gopmynvl 2a3000paA3H020 Yeae8000pooa
HO €20 OMHOCUMENbHOU NIOMHOCIU U MACCOBOU 00/e JJIeMEeHmOo8 UlU no
npooykmam ceopanus. Pewenue 3a0au Ha 6v1600 opmynvl Gewecmea Ha
OCHOBaHUU 00Well GopmMyIbl 20MONI02UYECKO20 PAOA OPSAHUYECKUX BeUjeCms.
Pewenue 3a0ay na naxooicoenue mMaccol uiu 00vemMa opeaHuieckKo2o ewecmad no
VPAasHeHUo peaxkyuu

Kucaopoacoaep:kaiue opraHuyeckne BelecTBa

@OYHKIIMOHAIBHBIE TPYIIBI KUCIOPOACOAEPKAMUX YIIAECBOAOPOIOB. BrmsHmEe
(GYHKIMOHAIBHBIX TPYII M WX KOJUYSCTBA HAa XHMHYCCKYIO) aKTHBHOCTB
YTIAEBOJAOPOAOB. DJIGKTPOHHOE MW TPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYII
KHCJIOPOJACOICPKAIUX YIIIEBOAOPOA0B. Oprannueckuil cuHTes. Pewernue 3aoau
HA 8bI60O (POPMYTIbL BEUECMBA HA OCHOBAHUU 0OUWEl POPMYIbL 20MONOCUYECKO20
pAoa opeanuyeckux ewyecms. Pewenue 3a0ayu Ha Haxoxcoenue Maccyl uiu oovema
OP2aHUYECK020 Beulecmea Nno YPAeHEeHUIO PeaKkyuu ¢ UCNONb308AHUEM NOHAMUS
«Maccos8ast 00aa» NPUMecU, 8bIX00a NPOOYKMa, pacmeopeHHo2o 8eulecmed
Ilpakmuuecxas paboma. Onpedenenue cOOepPHCAHUsL 2TNH0KO3bL 8 PA3HBLIX COPMAX
Méoa.
A3oTcoaep:xaiiue yrjiieBoaopo/abl

BnusiHne aroma a3ora Ha CBOMCTBA YIJIEBOJAOPOJOB Ha NPUMEPE AMHUHOB,
aMUHOKHCIOT, a30TCoAEpKAIINX TETEPOLIMKIIOB buononumepsi-6enkwu,
HYKJICUHOBBIC KHCJIOTBI Opranudeckuii CUHTE3. [TepcrieKTUBBI
Ipaxmuueckas paboma. ObHapysicenue 8 MOPOHCEHOM OENKO08, HCUPOB, Y2le80008,
JIUMOHHOU KUCTIOMBL.

HUTorosnie 3aHATHA

TBOpq€CKI/I€ OTYCTHI I10 BBI6paHHBIM TEMaM

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA MPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJbTaTaM OCBOCHHUS
OoOy4JarolmMuMHUCs TporpaMM CpeAaHero oOimero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHBIM W TpeIMeTHbIM). HaydHo-MeTomudeckoii OCHOBOW s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
o0Opa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaAMeTa «XHUMHSI» Ha YpPOBHE CpEIHEro
o01rero o0pa3oBaHusl BHIJICICHBI CIASAYIONINE COCTABISIONINE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICIICHHIO;



HAJIMYHE MOTHUBAINH K 00Y4CHUIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX TpaaULuii 6a30BON HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBHUTH
L€ U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHUs IpeaMeTa «XHMHS» JOCTUTalOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
T'YMAHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOIIO3HAHMUsS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOyyJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHHS MpeaMera «XUMUsS»  OTpa)xaroT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATE€IbHOCTH
oOyuJaroluxcs Mo peajin3aliyi IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOIUMUCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00s13aHHOCTEH,
YBAXXEHUS K 3aKOHY U [TPABONOPAJIKY;

NPEACTABICHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOM AEATENBHOCTU MPU CO3IAHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUU XUMUYECKHUX
DKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHMMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIMYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacleIUIo
OTE€UYECTBEHHON XMMUH;

YBaO)XEHUsI K TMpOIlECCYy TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpECa U M03HABATENIBHBIX MOTUBOB B IIOJYYEHHH U [TOCIIEIYIOLIEM aHAIN3E
uHGOpPMAIIMU O IEPETOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;



CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKIUMU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTEH 3I0poBOro u Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHNsT TIpaBUJI O€30MacHOTO OOpalleHusi C BEHeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
JESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3adad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;

OCO3HAHHUSI HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHXKEHUUA XUMHH IS
pelIeHNs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEN  OKpYKaOIIEH
MPUPOTHON Ccpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEIANPUHUMAEMBIX IEMCTBUM U MPEIOTBPAIATh UX;

HaJIMYMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS



PYKOBOJCTBOBATbCS MMM B IT03HABATEJIIBHOW, KOMMYHMKATUBHOM M COLHMAIBHOU
NpAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HACOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeNu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(OpMHUPOBAHNMN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/aHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeKIEHHOCTH B 0OCOOOKM 3HAYMMOCTH XHMHHM JJii COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOW HAIIPABICHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOWM 0a3bl MaTepHaJIbHOM KyJIbTYypbl, PEIIEHUU TJI00AJbHBIX MpoOIeM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30IaCHOCTH, B PAa3BUTHH MEIULMHBI, O00ECHEYEHUH YCIOBUN
YCHEIMIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHSA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAJu3a U OOBSCHEHUS SBJICHUI OKPYKAIOIIEr0o MUpPA U
MPOUCXOMSIINX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BaTh XUMHYECKHE 3HAHMS s
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K IO3HAHMIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPhHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccruoHaaIbHOM
NEeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa « XUMHUS» Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa M CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIM (aKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, N3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUE);



YHUBCPCAJIbHBIC y‘-Ie6HbIe I[GIZCTBHH (HOBHaBaTeJ'IBHbIC, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH M COLUAJIBHON KOMIETEHIIMU O0YyYaArOIINXCS;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3ynbTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeiCTBUSIMM:

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICISATh XapAKTEPHbIE MPU3HAKU MOHITUM M YCTAHABIMBATH WX B3aWMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINI;

YCTAaHABJIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXJICHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMUU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyiia, ypaBHEHUE XUMUYECKOU peakIuu
— MPU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4YaEMBbIX BEIIECTB U XUMUYECKUX PEAKLIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKUHnii;

dbopMyIMpPOBATH MENN U 3a/1a91 UCCIIEIOBAHMSI, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpMyIHpOBAaHHBIE BOINPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHU;



BJIQJICTh HABBIKAMM CAMOCTOSITEJILHOTO TUIAHUPOBAHUSI U TPOBEICHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Iporecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000011IeHUs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHUPOBATBCS B PA3JIMYHBIX HWCTOYHHUKAX WHPoOpManuu (HAy4HO-
NOMyJsipHasl JUTEparypa XUMHUYECKOIO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MPEACTABIICHUS], KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH PA3IUYHBIE METOJBI IIPU MOUCKE U
orObope wuHpoOpMalK, HEOOXOAUMOW [l BBINOJIHEHUS Y4eOHBIX 3ajay
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCITI0JIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XUMUYECKOM
uHdopMaIue: MPUMEHATh MEXIpeIMeTHbIe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHUE CpEACTBA
HarJIsiAHOCTH.

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMM /1€/iCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOI TeMbl B XOJ€E Majaora u/uiu
JIMCKYCCUH, BBICKa3bIBaThb  HUJeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MIPEIJIOKEHHOM 3a]1a4H;

BBICTYIIaTh C MPE3CHTAIMEN pPe3yJIbTaTOB MO3HABATEIBHON JESATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITTOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILIECTB, pealn3alud y4eOHOro npoekTa u (popMyJIUpoOBaTh BBHIBObI
M0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X0J1e 00CY X ICHHS 1 OOMEHa MHEHUSMH.

OBJiaieHNe YHHBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATh CBOIO I103HABATENIbHYIO
NeATEIbHOCTh, Ompenesnsis e€ Lenud W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TpHU



BBIMIOJTHEHUH Y4YE€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (deKTUBHBI CHOCOO HMX pElIeHHs C Y4ETOM IOJIYyYE€HHS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOCH JIEATEIBHOCTH HA OCHOBE CaMOaHaIu3a u
CaMOOLICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBbIE PE3YNIBTATHI OCBOCHHSI KypCa OTPaXKakoT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM ITPUPOIBI,
B (OopMHpOBAaHMM MBIIUIEHUS U KYJIbTYPbl JHMYHOCTH, €€ (PyHKIHOHAJIBHOM
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeLIEHUs] MPAKTUYECKHUX 3a/1ad U HKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOMN Cpele;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAKOIIME IOHATHA (XMMHUYECKMM DJIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTass U COKpalllEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHbIA O0BEM, YIIIEPOIHBIN CKENET, PyHKIMOHAIbHAS FPYIIa, pauKall,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHI PsiJl, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOI 1
a30TCOJEpKAIME COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUSI); TEOpPUM U 3aKOHBI (TEOpUsi CTPOEHUs
opranuueckux BemiectB A. M. byrtnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U
0e30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHITHUS NpHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OpPMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMysl  OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHMMHUYECKUX pEaKUui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYECKUX BELIECTB ISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpraHMYeCKUX BEHIECTB MO HX COCTaBY U CTPOCHUIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE



Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOMUJICH, AalleTUJICH,
ATWICHTJINKOb, TJHIEPUH, (eHon, (HOopMaNbIeTH, aleTalbICTHI, MypaBbHUHASI
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, [eJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHSI OMNPEACNSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCIUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIL[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIIeH, OyTaanen-1,3,
MeTu0yTaaueH-1,3, 6eH30J1, METaHOJI, ATAHOJ, ITUJICHTJIUKOJIb, TJIULEPUH, (GEHOII,
aneTanbJerul, MypaBblHasi U YKCyCHasi KHCJIOTHI, TIIF0K03a, KpaxmaJl, [EJUII0I03a,
aMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHYECKUX PEAKIUM € HCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, MIPUPOAHBINA ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1o U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJAETh CUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMM M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBWiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyYEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypanus O0eIKOB MPU HArPEBaHWH, IBETHBIC PEAKIINH OCJIKOB) B COOTBETCTBUU
C TMpaBuUJIaMU TEXHUKM O€30MacHOCTH NpH OOpalleHud C BelecTBaMU U
Ja00paTOpHBIM  000pyJOBaHUEM, TMIPEACTABIATh PE3yJbTaThl XUMHUYECKOTO



JKCIEpUMEHTa B (OpMe 3alMCH YpPaBHEHHH COOTBETCTBYIOLIUX pEAKIUN U
(dbopMynupoBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEISIX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBILICHUSI M TPEAOTBPAILIEHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAxX ITO3HAHHUS BEIIECTB U
XUMHYCCKHX SBJICHHIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATEJIBHON IEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOLIECTBE MpaBUJIaMU U HOpPMaMHU [OBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUs, CAMOPA3BUTHS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOACTBOBATbCA CHUCTEMOM IO3UTHUBHBIX LIEHHOCTHBIX OpHMEHTAlUUMHd U
pacIIMpEHNE ONbITA ACITEILHOCTY HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOTO OTHOULIEHUSI K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACJEIUI0, MOHUMAHUS 3HAYEHUSI XMMHYECKOM HAayKH B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIME o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00ILIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMSA:

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUAX AESTEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESITEIBHOCTH TMPHU BBIOJIHEHUU
y4eOHbIX, TMO3HABATEIIbHBIX 3aJ1a4, BBITOJHECHHH XWMHUUYECKHX JSKCIEPUMEHTOB,
CO3/IaHUU Y4€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOITOMOIIH



B MpoIIecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTU OIIEHMBATh CBOE MOBEICHUE
U TOCTYIKM CBOMX TOBAapHINEH ¢ MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM U COCTaBIIAIOIINE
OCHOBY I TIOHUMAHUSI CYIIIHOCTH HAYYHON KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MMO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE il OOBSICHEHHUS HAOJIOIa€MbIX MPOIECCOB U SIBICHUI,
MO3HAaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATENIbCKON KYyJbTYphl, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUUYECKUMH CpEACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M MO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBAaHMIO, MPOEKTHOM U  HCCIEIOBATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBbI 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH COONIOJICHUS TMpaBui O€30MacHOCTH TpH  OOpalleHUH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBa)KE€HHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TPEAMETHBIX  3HAHMM MO  XUMHH, OCO3HAHHBIH  BBIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCcCUOHATBLHOM ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPO(HEeCCUOHATBHOM CPEJIe;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIICHHE K TPUPOAE KaK UICTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, MOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHoro o6Opasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HaHHE IICHHOCTH COOIIOACHUS
npaBui 0€30MaCHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;



CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJydaeMble TIPU M3yUYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHOM CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS 00IIEHAYYHbIC TTOHITHS (3aKOH, TEOPHsl, TPUHITHII,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O 1EIOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHIO Y4EOHOM
JIESITETbHOCTH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI MCIIOJb30BATh MPUEMBI JIOTUYECKOIO MBILUICHUS IPU OCBOCHUHU
3HAHUU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATHUU (BBIACISTH UX XapaKTEPHbIC
MPU3HAKKU, YCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TMOHSTHUSMH), HUCIOJIb30BATh
TOHATHUS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKA XUMHUYECKHUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH HM3YyYCHUS,
CTPOUTH JIOTUUECKUE PACCYyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI Y 3aKJIFOUCHHUS;

YMEHHE TMPUMEHATh B TNPOLECCE TMO3HAHMS TMOHATUS (IIPEAMETHBIE H
MeTarpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opmysia U ypaBHEHUE
XUMHUUYECKON peaklny — MpU PEIICHUH Y4eOHO-TI0O3HABATEIbHbBIX 33j/1ad, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEaKIIUM,
BBIABJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJICTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3yUaE€MbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHUE MCIIOJIb30BaTh IOCTABICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMbIX CYXICHUI;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IpoIriecca,



CaMOCTOSITENIbHO TIPOTHO3UPOBATh €ro pe3yibTaT, (opMyInpoBaTh 0OOOIICHHS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECOBAHUS, COCTABIATh OTUET
O MPOJIETTaHHOM padore.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIMUTEpAaTypa XUMHUYECKOIO COJEpXkaHUSA, CIPABOYHBIC
nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHHE MPUMEHATh PA3IMUYHbIE METOJbI M 3allpoChl NMPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeACTaBICHUS HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmMamu rpaduKi 1 KX KOMOMHAIUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIW3MpPOBaThb B IIpolecce Y4YEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHUS 33]1aBaTh BOMPOCHI (B X0OJI€ TUAJIOTA U (UJTK) TUCKYCCHUHU) TIO CYIIIECTBY
oOcykgaemMol Tembl, (OPMYIHpPOBATH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEJbHOM
JNEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBHOCTH  NpPU  pPELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uluil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JICUCTBHM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM QJITOPUTM JEHUCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM



MMOJIYYCHHUA HOBBIX 3HaHUH 00 N3yd9aCMbIX 00BEKTaX — BCHICCTBAX M PCAKIHAX,
OICHHUBATb COOTBCTCTBHUC IIOJYYCHHOI'O PC3yJibTaTa 3asiBJICHHOM nejin, yMCHHUC
HCIIOJIB30BATh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCJIaracMbIC B YCJIOBUH BaHaHHﬁ.

IHNPEAMETHBIE PE3YJIbBTATHI

B cocraBe mpeaMETHBIX PE3YNBTaTOB 110 OCBOCHHIO 00s3aTEIHLHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabodeil mporpaMMon,
BBIJICISIIOT: OCBOEHHBIC OOYYarOIIMMUCS Hay4HbIC 3HAHHS, YMEHUS U CIIOCOOBI
JNeucTBuM, crnenuduueckue I IpeAMETHONM o0nacTu  «XHUMHS», BB
JNEATENbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETALNH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiy oOydeHHss TpeaMeTHbIE pe3yJabTaThl JOJDKHBI — OTpaXkaTh

c(hOpPMHUPOBAHHOCTh Y 00YYAIOLTUXCS YMEHHUIA:

e PacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX [MOHSATHN: XUMHYECKUHU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CI0KHOE€ BENIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCcKas CBs3b, TEIUIOBOU 3(PdeKT
peakiu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs HUCCOLMALMS, PEAKIMM HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIE PEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OoTepHOCTb, XUMHUYECKast CBSI3b (KoBaJICHTHaA, HMOHHas,
MeTaJlTn4YecKas ), KpucTajinyeckas pereTka, Koppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOM PEaKINH, NPEAECIbHO JOMYyCTUMAasi KOHUCHTpAIUs
ITJIK BemiecTBa;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHU W
MIPUMEHATH 3TU MOHITUA MPU OMMCAHUU BEIIECTB U UX NIPEBPAILCHUN;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

e ONPEAEIATH BAJICHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOVMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAIIEKHOCTh BELIECTB K
ONpeNeNéHHOMY KJIACCy COEIUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpebl B
BOJIHBIX PAacCTBOPAax HEOPraHUYECKUX COCAUHECHUM, TUI KPUCTAIIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MeunneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
tabnmunyio Gopmy [lepruoanyueckoil CHCTEMbl XUMHYECKHX 3JIEMEHTOB:



pa3nuuaTh TOHATUS «TJaBHas moArpymmna (A-rpynma)» U «mooo4Has
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJIBI, COOTHOCUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIMIECKON TaOTUIIE, C YNCTOBBIMH
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsi  siApa, oOIIee 4YHCI0 SJEKTPOHOB W paclpeseieHue HuX TOo
ANIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Mpejenax MajblX MNEPUOJIOB U
TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKHEe peakiuu (M0 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAas OINHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJI0YEH U COJICH, TTOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIUI NOHHOTO
oOMEHa, ypaBHEHUS peaKkluid, MOATBEPKIAIOMIUX CYIECTBOBAHUE
TEHETUYECKOM CBA3U MEXKy BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XHMHYCCKHX TIPEBpaIlleHUd B Pa3IuIHBIX
YCIIOBUSIX;

BBIYUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COECIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOUN pEeaKIuu;

co0JIro1aTh IpaBUJia MOJI30BAHUSI XUMUYECKOM MOCYA0M U 1Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUHM C HMHCTPYKIMSIMH TIO BBIIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkucIiioro rasa);

MPOBOAUTH PEAKIIMU, TTOATBEPKAAIOIINE KaUeCTBEHHBIN COCTaB pa3IMYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapbonat-, docdar-, cunukar-, cymbdar-, THAPOKCHUII-UOHBI, KATHOHBI
AaMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMATH3aIINIO, BBISIBIICHHE IPUYNHHO-



CJI€/ICTBEHHBIX CBS3EH — JJI1 U3YUYEHHUS] CBOMCTB BEUIECTB U XUMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METO/ABl IO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

Ne i/ | Pazmen KomnuectBo | Teopus [IpakTrueckue
4acoB paboTHI
1 PaboTta B xumMmuueckon 3 3
nabopaTopuu
2 4 4

Kak opopmuth
pe3ynbTaThl HAYYHOTO

HCCIIEIOBAHN

3 2 2
[Ipumepsl
HCCJIE0BATEILCKAX
pabot

4 [TpenenbHbIC 4 4
YTIEBOAOPOIBI

5 HemnpenenbHbie 8
YTIEBOAOPOIBI

6 Kucnopoaconepxariue 7 6 1
OpPraHUYECKHE BEIICCTBA

7 A3oTcoaepiKaime 4 3 1
YIJICBOIOPOIBI

8 HToroBelie 3aHITHSI 2 2
Hroro 34 28 6

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE



Pazpgen, Tema

KommuectBo
qacoB

IIpakTrueckas
pabora

[IpaBuia paboThl B XUMUYECKOH J1Ta00OpaTOPHH U
oxpaHna tpyna. [IpaBuia Ge3omacHoi paboOThI B
XUMHYECKOH JIAOOPATOPUH: CO CTEKIIOM, METAIIIIOM,
poOKamH.

1

O3HaKOMIICHHE y4YaIuXcs ¢ KIIacCUpUKAIEeH U
TPeOOBaHUSMHU, IPEIBSIBIIEMBIMU K XPAaHEHUIO
71a00paTOPHOTO 00OPYIOBAHHMS, U3YUCHHE
TEXHHYECKUX CPEACTB OOYUCHHUS, TPSIMETOB
71a060paTOpPHOTO 000PYIOBAHUS.

TexHHKa TEMOHCTpAIMK ONBITOB (Ha MpUMepax
OJIHOTO - IBYX 3aHUMATEJIbHBIX OTBITOB).

Kak ohopmMuth pe3ynbTaTsl HAy4YHOTO
MCCJIEIOBAHMUS

TpeboBaHMs K COEPIKAHHUIO OTUETA O
IPOBEJIEHHOM HCCIICOBAHNY.

DneMEeHThl MTUCbMEHHOTO OTYETA O MPOBEAEHHOMN
HAyYHO-UCCIIeI0BaTeNIbCKON paboTe (Tema
WCCJIEIOBAHMSI, aKTYaIbHOCTh BBIOOpA TEMBI
UCCIIeI0BaHMS, OOBEKT U MIPEAMET UCCIICIOBAHUSA,
LIeJIN ,U 337a4d UCCIIEOBAHUSI, TUIIOTE3a,
TeopeTHUecKasi U MPUKJIaHas [IEHHOCTh
MOJIYYEHHBIX PE3YJIbTATOB

MeTo/b1 UcceoBaHus, KpaTKUii 0030p
UMEIOIIEHCs 110 TaHHOM TeMe IUTepaTypbl, BBIBOIbI
Y PEKOMEHIAINN ).

Ilpakmuueckas paboma Ornpenenenue
OpPTaHOJIEITHYECKUX CBOMCTB BOMBI. OTnpeneneHue
TEeMIIepaTypbl, MyTHOCTH, IIBETHOCTH U 3araxa
BOJBI.

Ilpaxmuyeckas paboma AHamu3 BOJBIL.
Onpenenenre KUCIOTHOCTH BOJIBI.

Ilpaxmuyeckas paboma. Onpenenenue
MHUHEPAIHHOTO COCTaBa BOJIbI (OTIpeACIICHHE 00IIIei
U KapOOHATHOM KECTKOCTH, OTMPEICTICHIE XJIOPH/I-
MOHA, OTIpeIeIICHHE CYyIb(aT-uOHOB).
Ipaxmuyeckas paboma. O4ucTKa BOJBIL.

10

SJ'ICKTpOHHOC U IMMPOCTPAHCTBECHHOC CTPOCHUC
allkaHOB. MexaHu3M peaKuHﬁ 3aMCIICHUS B




XAMHUYECKHX CBOMCTBAX alIkaHOB. IHIYKTUBHBIN
a¢ ekt Ha TpUMepe raTOreHIPON3BOIHBIX ATKAHOB

11

Pemenue 3a1a4 Ha HaxoXAeHUE (HOPMYJIIbI
ra3o00pa3HoOro yrieBoI0poja o ero
OTHOCHUTEIIbHOM IJIOTHOCTH U MAacCCOBOH J10J1€
3JIEMEHTOB WJIU 10 IIPOJYKTAM CrOpaHHUsl.

12

Pemienue 3a1a4 Ha Hax0XKAeHUE (POPMYIIBI
ra3o00pa3HOro yrieBoaopo/a 1o ero
OTHOCHUTEJIBHON INIOTHOCTH ¥ MAaCCOBOH J10JI€
3JIEMEHTOB WJIH T10 MTPOILYKTaM CTOPaHHUSL.

13

Pemenue 3ama4 Ha BBIBOJT (1)OpMy.]'ILI BCIICCTBA Ha
OCHOBAaHHU 06I_HGI71 (I)OpMy'J'IBI TOMOJIOT'HYCCKOI'O
paaa OPraHnvdCCKux BCUICCTB

14

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHNUE
aJIKCHOB, aJIKMHOB, alkaaucHoB. CHurma v nu-
cBsa3U. Jlenmokanu3anus nu-cBI3u. MexaHu3M
pEeaKIMi MPUCOETUHEHNS B XUMUUECKUX CBOMCTBAX
aJIKCHOB, AJIKUHOB, aIKAJUCHOB.

15

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
AJIKEHOB, AJIKUHOB, alKaaueHoB. Curma u nu-
cBsi3u. [lemokanuzanus mu-cBsizu. MexaHusm
pEAKIHI NPUCOETUHEHUS] B XUMUUECKUX CBOMCTBAX
AJIKEHOB, AJIKMHOB, AJIKAIUECHOB.

16

Peaknuu nonmMepusanuu. HatypanbHelii 1
CUHTETHUYECKHE KaydyKu. Pesnna Opranuueckuii
CUHTE3

17

Peaknnn nonmumepusanuu. HatypanbHblil 1
CUHTEeTHUYEeCKUE KayuyKku. Pe3nna Opranuueckuit
CUHTE3

18

OKHMCIHUTENBHO — BOCCTAHOBUTEIIbHBIE PEAKIINU B
OPraHUYEeCKON XUMHH.

19

OKUCINTEIIFHO — BOCCTAHOBHUTEIIHLHEIC pCaKknuu B
oprT: AHUYECKON XUMUM.

20

Pemienue 3a1a4 Ha HaxX0XkAeHUE (POPMYIIBI
ra3o00pa3zHOro yriaeBoaopo/a Mo ero
OTHOCHUTEJIBHOM IJIOTHOCTH U MacCOBOM J10J1€
AJIEMEHTOB WJIU 10 IPOAYKTaM CrOpaHus

21

@OYHKIMOHAIbHBIE TPYIIIBI KUCIOPOACOAEPHKAIINX
yIII€BOAOPOAOB. Brimsinue QpyHKIIMOHANBHBIX
IPYII U UX KOJIMYECTBA HA XMMHUYECKYIO
AKTUBHOCTH YIJIEBOJIOPOOB.




22 | DneKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYJ KUCIIOPO/ICOACPIKAIINX YIIIEBOJOPO/IOB.

23 | OprannuecKuii CUHTES. 1
24 | OpraHu4ecKuii CHHTE3. 1
25 | Pemrenue 3a1a4 Ha BbIBOJ ()OPMYJIbI BEIIECTBA HA 1

OCHOBaHUU 0011e# (POpMyIIBI TOMOJIOTHYECKOTO
psiza OpraHMYeCKUX BELIECTB.

26 | Pemrenue 3amau Ha HaXOXKIEHHE MacChl MK o0beMa | 1
OpPraHUYeCKOT0 BEIIECTBA M0 YPABHCHUIO PEAKIIMU
C UCIIOJIb30BAHUEM ITOHATHS «MAaccOBas 0
IPUMECH, BBIX0JIA MPOIYKTa, PACTBOPSHHOTO
BEIIECTBA

27 | IIpaktuueckas pabora. Ompenenenue conepxkanust | 1 1
IJIIOKO3BI B pa3sHbIX copTax MEna

28 | BausHue aToma a30Ta Ha CBOMCTBA yriieBoAopoaoB | 1
Ha TIPUMEpe aMUHOB, AMHHOKHCJIOT,
a30TCOJICPIKAIIMX T€TEPOLIUKIIOB.

TBOpLIGCKI/Ie OTYECTHI 110 BI)I6paHHI)IM TEMaM

29 | buononaumepbI-0eNKH, HYKJIEHHOBBIE KUCIOTHI 1
30 | buononumepsI-06eIKH, HyKIEHHOBBIE KHCIOTHI 1
31 | Opranuueckuit cunres. [lepcriekTuBbI 1
32 | [IpakTrueckas padora. OOHapyKeHHE B 1 1
MOPOXEHOM O€JIKOB, )KHPOB, YIJIEBOJIOB, TUMOHHOMN
KHCJIOTHI
33 | UroroBbie 3aHATHS 1 1
34 | UroroBbie 3aHATHS 1 1
OBOPYJOBAHHE

MarepuanbHO-TEXHUYECKHE. [l MOJHOW peanu3auvyu JaHHOW IPOrPaMMBI
UCITIOJIB3YETCS] KAOMHET XUMHUH

Mertonuueckue. Jlns obOecrniedeHuss pabOThl OOBEIMHEHHS] HMMEIOTCS BCE
HEOOXOJMMBbIE METOIMKH, COOTBETCTBYIOIIHE TpeOOBaHUAM (eaepaabHOTO
KOMIIOHEHTa  CTaHJapTOB  OOIIE00pa3oBaTEIbHBIX  IIKOJ, HOPMATHUBHAS
nokyMeHTtarus 1o Th, HeoOxonumasi yueOHasi M o3HaBaTeIbHAs JTUTEpaTypa.
TexHu4eckue cpeacTBa 0OydCHHs.

- Kowmmelotep, MynbTUMeuitHAs YCTAHOBKA, MHTEPAKTUBHAS JOCKA.



[{udpoBble U 3MEKTPOHHBIE 00PA30BATENBHBIE PECYPCHI:

- BupryanpHas mxona Kupmmna u Medonus. «Ypoku xumun Kupnina u
Medoausy»

- Cepus «Harnsanas xumus». Kommieke yueOHbIX HHTEPAKTUBHBIX YUEOHBIX
nocoOui.
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