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MHNOACHUTEJBbHASA 3AIIUCKA

Pabouas nmporpamMMa o XMMUH Ha YpOBHE CpeHEro o0miero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanuny, TpebOBaHUM K pe3yabTaTaM 0CBOeHUA defepaibHoi 00pa30BaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBanus(POIl  COO), mnpencraBieHHbIX B DenepalibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoir Peneparuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO JUIsl aJalTally UX K ObICTPO MEHSIOIMMCS YCIOBHSIM JKU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MnpodeccrnoHanibHOr0 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHHUTUIMH.

B mnporpaMme mo XWMUM Ha3zHaueHHE TpeaMeTa «XHUMHUS» TOIYy4aeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
POTPAMMOii 110 XUMHH (QYHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
IIPEJICTaBICHUS O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTENbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe 11 U3YUEeHUS
B paMKax  OTAENbHBIX  Hpoduiei, mperycMaTpuBaeT  pacupeleleHue U
CTPYKTYpUPOBAaHHE €ro IO KJIaccaM, OCHOBHBIM COJEpIKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJENIbHBIX TEM;

e [peasiaraet NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUeHHS y4eOHOTro MaTepuana ¢ y4éTom
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKHU TIAHUPYEMBIX pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



y4eOHO-IIO3HABATENbHBIX JEUCTBUI OO0ydaroUmlerocs I0 OCBOEHHUIO COJEpKaHMs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMe 10 XMMHH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4yeHueM XMMHUU Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3zoBaHus. 3a IpejiellaMy YCTaHOBJIEHHON
IpOrpaMMOil 1o XUMHM 0053aTeNbHON (MHBApUAHTHOM) COCTaBIIAIOLICH conepkaHusl yd4eOHOro
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTUBHON COCTAaBIIAIONICH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToJokeHUsMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yJYeHUS Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3YYEHUs HAPaBJICH Ha
peau3alyio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJTYYESHUsI XUMUYECKOTO 00pa3oBaHus
B paMKax U3y4eHMsl CHELMaIbHBIX €CTECTBEHHO-HAYUHBIX U XUMHUECKUX JUCLUILIMH B By3ax U
OpraHu3alysaX CpeAHero NpodeccuoHanbHOro 0opa3oBaHus. B 3Toi cBsA3M u3ydyeHue npeaMera
«XUMHUS» OPUEHTHUPOBAHO IIPEUMYILIECTBEHHO HA PACLHIMPEHUE U YIIyOJIeHHe TEOPEeTUUECKONH U
NPaKTUYECKOH MOATOTOBKH OOYYaIOUINXCS, BRIOPABIIMX ONPEACIEHHBIN MPpopuib 00ydeHus, B
TOM 4YHCI€ C TEpPCHEeKTUBON IOCIEAYIOIMIEro MOJyYeHUs] XUMHUYECKOro oO0pa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO k mIaHHpYeMBIM pe3yJbTaTaM OCBOCHUS (enepalbHOi 00pa3oBaTENbHON MPOrpaMMbl
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHne 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroLuxcs, Ha (OPpMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN pallMOHAIN3alUl y4eOHOro TpyAa U OOOOIIEHHBIX
CIO0CO0O0B JEATENILHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3y4YEHHS SIBISIOTCS
yrinyonéHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 Heopranudeckas xumus». Ilpu
OIpeNIeIeHUH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJIEp:KaHUs 3TUX KYpCOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 06a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUU IOJIydaeT OMNPEesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM ypOBHE M3Y4EHHUs MpeaMeTa obecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJIEMEHTax U
CBOMCTBaX UX COEJIMHEHUN HAa OCHOBE PACIIMPEHUsS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIUil, paccCMaTpuBaeMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuogudeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABIECHUSIX O CTPOEHUH aToMa. XUMHUYECKasl CBS3b OOBSICHSIETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsEeTCs (POPMUPOBAHHEM
NpeJCTaBICHUNH 00 3MEKTPOXMMUYECKHX IPOLECcax U DJIEKTPOJIM3€ PACIUIaBOB U PAacCTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHHUU PEAKIMOHHON CIOCOOHOCTH
COeIMHEHUN yJensercs oco0oe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX PdeKTax, O B3aUMHOM
BIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Ocoboe 3HaYeHHe UMeEeT TO, YTO Ha COJAEpKaHHE KYpPCOB XUMHH YIIyOJIEHHOTO YPOBHS
W3Yy4YEHUS JIJIs1 KIIACCOB OMpeeéHHOro mpod s (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 00111el cucTeMe MpeIMETHBIX 3HAHNIN) OKa3bIBAIOT BIUSHHE CMEKHBIE TPEIMETHI.
Tak, HanipuMep, B COAEPIKaHUM MTPEeIMETa JAJIs KJIACCOB XMMHUKO-(U3NIECKOTO Npoduist 60bIoe
3HaYeHue OynyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeidl xumuu. llpu u3ydenun
IpeaMeTa B JaHHOM Cllydae akLEeHT OyZeT cleslaH Ha OOLIHOCTb METOA0B M03HAHMs, OOLIHOCTh
3aKOHOB ¥ TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TEOpUs (MOJIEKYJIApHAst TEOPUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHbI TEPMOAMHAMHKH, DSJIEKTPOJIN3a,
IIPEJICTaBJIEHUs O CTPOCHUHU BEUIECTB U JPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa Al KJIacCOB XMMUKO-OHOJIOTMYeCKOro npoduis
OonbLIMi yaenabHbIN Bec OyaeT UMeTh OpraHuyeckas XuMus. B 3Tom ciaydae mpenocraBisercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KIETKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTbI, KaK JIUMHUIbI, OCJIKH, YIJI€BOJbl, HYKJIEMHOBbIE KUCIOTHI U apyrue. Ilpum stom
3HAHUS O COCTaBe M CBOWCTBAaX IPEICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy’KaT OCHOBOM JUIS M3YUEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILEBAPEHHUSL.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B [IO3HAHHUS U OIBITA MPAKTUYECKOI'O IPUMEHEHHs HayYHbIX 3HAaHUN M3ydeHHUe MpeaMeTa
«XuMmus» Ha YriyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTaB MPEIMETHBIX o0nacTteil «EcTecTBeHHO-HAyYHBIE TIPEAMETHI»,
«MaremaTtuka u uHpopMaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.

[Tpyu m3yuenun yuyeOHOro mnpenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBISIETCS (OPMHPOBAHHE OCHOB HAayKH XHMHU Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUYECKOW JEATEIPHOCTH YeJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJIbTypbl. Pemienue 3Toil 3agaun Ha yriyOJIEHHOM YpPOBHE H3Yy4eHUs
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1eel, Kak:

e (opMupoBaHME NPEACTABICHUI: O MaTepPUAIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJIEHUH IPUPO/IBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK U €€
BeAyIIeH poiii B OOECIEYCHWH YCTOWYHMBOTO PAa3BHTHS YEJIOBEYECTBA: B PEIICHUHU
npoOJeM HKOJIOTUYECKOH, YHEPreTHYeCKON M IMHUIIEBON O€301MacHOCTH, B PAa3BUTHU
MEIUIUHBI, CO3/JaHIMH HOBBIX MaTe€pHajIOB, HOBBIX HCTOUHHKOB 3HEPTUH, B 00eCTI€YeHUU
palMOHATIBHOTO MPHUPOJIONONIB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33pPEHUS M OOLIeH
KYJBTYpBl YEJIOBEKa, a TaKXKe JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

® OCBOCHHME CHUCTEMBbl 3HAHUM, JEXKAIIMX B OCHOBE XHWMHMYECKOM COCTABIISIOLIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpa: (yHIaMEHTAJIbHBIX TOHITUH, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEACTaBIECHUN O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEaKIUH, 0 XHMUIECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOMIMX HAyYHBIX MPHHIMTIAX
XMMHUYECKOTO IIPOU3BO/ICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO TIOHMMAHHA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX MJIEH U mpobiem
COBPEMEHHOW XWMHH, JJIsI OOBSICHEHHS W TPOTHO3MPOBAHUS SIBJICHUH, HMEIOIIHX
€CTeCTBEHHO-HAYYHYIO TPHPOIY; TPAMOTHOTO pEIIeHUS MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAIM3a M OLEHKHM C TMO3MLIUH 3KOJOrMYecKOn



0e30MacHOCTH TOCJICICTBUIM OBITOBON M MPOW3BOJICTBEHHOM JESTEIIBHOCTH YETIOBEKA,
CBSI3aHHOUN ¢ XUMHYECKHM MPOU3BOACTBOM, HCIIOJIL30BAHUEM U MEePEpadOTKOMN BEIIECTB;

e yriayOJeHHe MpeICTaBICHUM O HAyYHBIX METOAAaX IMO3HaHMs, HEOOXOIUMBIX [T
NPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUECKUX
SBJICHUH, IMEIOIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN NEATEIILHOCTH U MOBCEAHEBHOU
YKU3HU.

B mutane peanuzanyy nepBooYepeIHBIX BOCIIUTATEIBHBIX U PA3BUBAOIINX (DYHKITUH [IEJTOCTHOM
CUCTEMBI CPEIHETO 00IIero o0pa3oBaHus MPHU U3YUYCHUU MPEAMETa «XUMUsSI» Ha YIIyOnEéHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE LEIH U 33]]a4l, KaK:

e BoCIUTaHUE YOEKJAEHHOCTH B TIO3HABACMOCTH SIBJICHUW TIPUPOJBI, YBAXKCHHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHUBAIMM K OOYYCHHMIO M IMO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IEHHOCTEH;

® pa3BUTHE TMO3HABATEIIbHBIX HWHTEPECOB, HHTEUIEKTYalbHBIX W  TBOPYECKHX
CrocoOHOCTEH 00yJarommxcsi, GOopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa30BaHUI0O U HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIENIHON
npodecCHOHaNbHOM U OOLIECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTHU B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHHE YMEHUH U HABBIKOB Pa3yMHOIO MPHUPOAONOIB30BaHUS, pPa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NPUOOpPETEHHE  OIbITa  OOIECTBEHHO-TIOJIE3HON
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO01iee 4YMCIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3y4EHHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpazoBanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

COJEPKAHUE OBYYEHUA

10 KUIACC
OPITAHUYECKASA XUMMUSL

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer M 3HaueHME OPraHUYECKOM XHMMMH, TMPEICTaBI€HHE O MHOrooOpa3uu
OpPTaHUYECKUX COCTUHEHHIA.

ONEeKTPOHHOE CTPOEHUE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aToma yriepoga. XUMUYecKasl CBsI3b B OPraHMYECKUX COETUHEHUSIX.
Tunel ruOpUIN3alMU aTOMHBIX OpOHUTaneil yriaepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJECHTHON
CBs13H (OOMEHHBIN U IOHOPHO-AKIIETITOPHBIN). THUITBI TepeKphIBaHUsI AaTOMHBIX OpOUTaTIeH, G- U T-
cBs3u. OnuHApHas, ABOWHAs W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAxX
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajukale, Hykieoduie u aneKTpodure.

Teopust cTpoeHus oOpraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMEHHbIE
IIPEJICTABJIEHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHNE TEOPUN CTPOEHHUSI OPraHUYECKUX COEAMHEHUN.
MonekynspHele U CTpyKTypHble (opmyibl. CTpykTypHble (OpMYsbl pa3WYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, cKeineTHad. M3omepus. Buael wn3oMmepuu: CTpPYKTypHasd,
MPOCTPAHCTBEHHASA. JJNEKTPOHHBIE J(PGEKTHl B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKTsI).



[IpencraBnenue o knaccuukanuu OpraHMvIecKux BemecTs. [loHsaTHe 0 GYHKIIMOHATBHOM
rpynne. I'omonorus. I'omonoruueckue paael. Cucremarnueckas HOMEHKIIATypa OpraHUYecKUX
coenunenuii (IUPAC) u TpuBHanbHbie HA3BaHUS OT/ICIBHBIX MPEACTABUTEIICH.

OcobenHoctn W KjaccuuKanus — OpraHMdeckux  peakuumi.  OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKCHEepUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX INPEBpAILlEHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaT€pUaJlaMU Ha UX OCHOBE, OIBITHI IO IPEBPAIICHUIO
OpraHMYECKHUX BEIIECTB IpU HAarpeBaHuu (IJIaBjieHUE, OOyIJIMBaHME U  TOpPEHUeE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. ['omonoruueckuil psi ankaHoB, oOmas GopMyna, HOMEHKIATypa U U30MEPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-THOPHIM3AIUA aTOMHBIX
opbOuranei yriepoaa, 6-cBa3b. PU3NueCKue CBONCTBA AJIKAHOB.

XUMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIIeHUs], U30MEpPU3aLUH, JETUIpUpPOBaHUS,
LIUKIU3aluy, THpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHU3Me peakuuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupoje. CriocoObl OTy4YeHUs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mast Gpopmysna, HoMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHS H
XUMHUYECKHX CBOWCTB MaiblX (IHUKJIONPONAH, IUKIOOyTaH) W OOBIYHBIX (IMKJIOTICHTAH,
[UKJIOreKCaH) HUKJIoaikaHoB. CrlocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. 'omonoruueckuii psj ankeHoB, o0uias Gpopmyina, HOMEHKIATYpa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AalKeHOB, SP’-rMOpUAM3alus aTOMHBIX opOuTaneii
yriaepoaa, - u n-cBsizu. CTpyKTypHas u reomerpuueckas (Luc-tpaHc-) nuzomepus. Gusunueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUUM IPUCOCAVHEHHS, 3aMEIICHUA B O-
IIOJIO)KEHUE TIPU JBOMHOM CBs3M, NOJMMepH3auuu M okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHble peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knaccudukammst — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganusvie). OCOOEHHOCTH AIEKTPOHHOI'O CTPOSHUS U XUMHUECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 1,4-nmpucoenunenue. Ilomumepuszanust conpspkEHHBIX JUEHOB. CrocoOsl
MOJIyYEHUS U IPUMEHEHHUE aJIKaJUCHOB.

AnkuHbl. ['oMOJIOrHYecKuil psii ankUHOB, 00mas (Gopmynna, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opburaneit yriepoga. Puznyeckue CBOWCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pPEaKLUU
NPUCOEANHEHUS, AUMEPU3allud U TPUMEpHU3alluu, OoKuciaeHus. KucaoTHble cBOICTBA ajIKUHOB,
MMEIOUINX KOHIEBYIO TPOMHYIO CBsi3b. KauecTBEeHHBIE peakiMM Ha TPOilHYIO CBA3b. CIIOCOOBI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoopo/sl (apeHsl). 'oMonornueckuit psit apeHoB, ooias popmyna,
HOMEHKJIaTypa U M30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OEH3071a.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa O€H30Ja U €ro roMoOJOroB: peakluu
3aMeIleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKalie, PEaKLUU MPHCOEIUHEHHUS,
OKHCIIEHHE ToMOJIoroB O6eH3ouna. [IpencraBienne 06 OpUEHTUPYIOIIEM JACHCTBUH 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaIUKalIoB, KapOOKCHIBHOM, TMAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepuzarust ctuposa. CriocoObl MosydyeHus U IPUMEHEHNE apOMaTUYECKUX YTIIeBOI0POIOB.

[Tpuponustii ra3. IlonyrHeie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yrojib U OPOAYKTHI ero mnepepadoTku. CrocoObl mepepaboTKu He(PTHU: MEeperoHka, KPEeKHHT



(TepMHUYECKHM, KaTaTuTHYECKUid), pudopMHUHT, mUpon3. [IpomykTel mepepaboTku HEPTH, UX
MPUMEHEHUE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIIIEBOJOPOI0OB. Peakiuu 3amemnieHus
rajJloreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHOorpymmy. JlelicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wiEnoud. BsaumopeiictBue
JUTaJOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMY4ecKUX COEAUHEHMSIX.
Hcnonp30BaHue TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TpPU CHUHTE3E
OpPraHMYECKUX BEILIECTB.

OKcliepUMEHTAIbHbIE METO/Abl HM3y4YeHHs BEIIECTB W HMX MPEBpAIICHUN: H3ydYeHHE
(U3UUECKUX CBOMCTB YIIIEBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIUi yriIeBO10pOI0B
pa3IMyYHbIX KiaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJbI, pacTBOpa MepMaHraHaTa
KaJInsi, B3aMMOJICHCTBHE alleTUIIEHA C aMMHUAYHBIM pacTBOpoM okcua cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YIiiepoJa M BOAOPOJAa B OpPraHUMYECKUX BELIECTBAX, IOJyYEHUE HTHIIEHA U
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekuusamu «Hedts» m «VYromwsy», ¢ obpazmamu
IIacTMacc, KaydykoB M  PE3UHBI, MOJEITUPOBAHHWE  MOJIEKYJT  YIJIEBOJOPOAOB H
TaJIOTeHIIPOU3BOJIHBIX YIIIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OonHOATOMHBIE CcHUPTh. CTpoeHHE MOJEKyJl (Ha HpUMEpe MeTaHoja U
sta”ona). ['oMmonornueckuit psa, odmas hopmMyna, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
Ou3nyecKkue CBOICTBA NPEIECIbHBIX OJHOATOMHBIX CHUPTOB. BomopomHbie CBSI3U MEXKAY
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKIIMH 3aMEILEHUs, IerHIpaTallui, OKUCIECHUS,
B3alMO/ICICTBHE C OPraHWYECKUMU U HEOpraHUYECKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE cnupThl. JleiicTBHE 3TaHONA W METaHOJNA Ha OpraHu3M 4YenoBeka. CrocoObl
MOJTyYeHUs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie a¢upel, HOMEHKIIaTypa U u3oMmepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOJMCTB.

MHoroaroMHble CIHUPTHI — JTUICHTIUKONb M ThIulepuH. dusndeckue M XUMHUYECKUE
CBOICTBa: peakluu 3aMElICHUs, B3aUMOJCHCTBHE C OPraHWYeCKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl Peakiusi Ha MHOTOAaTOMHbIe cUpThl. [IpeacraBieHue o MexaHu3Me
peakiuit HykiaeopriIbHOro 3aMmenieHus. JlelicTBiue Ha opranu3M 4enoBeka. CrocoObl MOTydeHUs
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI M OEH30IbHOTO s/pa.
®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHX CBOHCTB (eHona. KadecTBeHHbIE
peakiuu Ha ¢enon. Toxcuunocts (denona. CrocoObl TONydeHHS W TpUMEHeHue ¢GeHona.
®enondopManbaeriuaHas CMoa.

KapOoHunbpHbBIE COETUHEHUS — albJeruIbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIerwoB M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJaTrypa. PU3NYECKUEe CBOMCTBA albJETUI0B M KETOHOB. XUMHUYECKHE
CBOWCTBA aNbJETHIOB M KETOHOB: peakiuu mpucoequHeHus. OKHUCIEHHE abJIerujoB,
KaueCTBEHHbIE peakMHu Ha anpieruabl. CrmocoObl MONyYeHUs W MPUMEHEHHE albJCTHAO0B U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMmeHkiarypa. Pu3WdecKHe CBONCTBA OJHOOCHOBHBIX
MpeIeTbHBIX KAPOOHOBBIX KUCIOT. BOIOPOIHBIE CBSI3U MEXKIY MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHYEeCKHEe CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKalMU, Peakiuu C y4acTUEM



YIAEBOAOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbHHOM KHCIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, IMAaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
IIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie ¢upsl. ['omonoruueckuii psn, obmas Gopmyna, ©3oMepus ¥ HOMEHKJIATYpA.
Pu3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KHCIION U IIEJTIOYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCION U
meno4yHoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KUCHOT. KUpbI B IPUPO/IE.

MBpBUT4 KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, MX MOIOIIEE JACHCTBHE.

OO6mass xapakTepuctuka yriaeBonoB. Kiaccudukanus yriaeBonoB (MOHO-, AM- U
noJjucaxapuabl). MoHOcaxapuabl: TIIIOKO3a, (PyKTO3a, Talakro3a, pud03a, Je30KCHpruO03a.
®dusnyecKkue CBOMCTBA U HaXOXkAeHUE B ipupoae. PotocuHTe3. XMMUYECKUE CBOKWCTBA INIFOKO3bI:
PEaKIUU C y4aCTUEM CITUPTOBBIX U allbJICTUTHON TPYIIT, CHUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
[TpumeHeHue TI0KO03bI, €€ 3HAaUeHHE B KU3HEACATeIbHOCTH opranu3Ma. J{ucaxapusl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBarolue U HEBOCCTAHABIMBAIOLIME Aucaxapuibl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmain, IIIMKOTEH U
nemono3a. CTpoeHHe MaKpOMOJEKYd Kpaxmana, TJIMKOreHa U IeJUTioo3bl. dusnueckue
CBOICTBa Kpaxmalia U LeJUTI0JIO3bl. XUMHUYECKHEe CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHAs
peakuus ¢ uoAOM. XHMMHUYECKHME CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIM3, M[OJIydeHHE 3(UPOB
1esuTr0103bL. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).

DKCepUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB U HMX MPEBPAILICHUIl: PacCTBOPHUMOCTh
pa3IMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE ITHIIOBOTO CIIUPTa
B aJIbJIETU]] Ha PACKaIEHHON METHOM IPOBOJIOKE, OKUCIEHUE STHJIOBOTO CIHUPTa JUXPOMATOM
KaJus (BO3MOYKHO HMCIIOJIb30BaHKUE BHAEOMATEPUANIOB), KAUECTBEHHbBIE PEAKIMK Ha albIeTUuIb! (C
ruapokcuaoM auammuHcepeOpa(l) u  rumpokcumom wmenu(ll)), peakuus riunepuHa C
runpokcugoM menu(ll), xummuueckue cBOHCTBa pacTBOpa YKCYCHOW KHMCIIOTBI, B3aUMOJIEHCTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Meau(ll), B3aumopaeiicTBue kpaxmajnga ¢ HMOJOM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aj1a4 1o TeMaM «CriupThl U GpeHomnbl», «KapooHoBbie kucinoTel. ClloKHbIE
3pUPBD».

A3oTcoaepxaniue OpraHuyecKne CoeINHEeHusl.

AMUHBI — OpraHMYecKkHe TpoM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; epBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHUE MOJEKYJI,
obmas (opmyna, U3oMepus, HOMEHKIAaTypa U (pu3nyeckue cBoilcTBa. XMMHUYECKOE CBOICTBa
ann(paTUUECKUX aMHUHOB: OCHOBHBIE CBONCTBA, AJKWJIMPOBAHUE, B3aUMOAEHUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON KUCI0TON. CONMM aJIKWIaMMOHMS.

AHUWIMH — IpeCTaBUTeNIb AMUHOB apoMatnyeckoro psiaa. CTpoeHue aHwivHa. BzaumHoe
BJIIMSIHUE TPYII aTOMOB B MoJjekyie aHwinHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIJIMHA.
KavecTBennsle peakuuu Ha aHWiIvH. CrocoObl MOJydyeHHs W MpPUMEHEHHE aTu(aTHYeCKHX
amuHOB. [lonydyeHne aHMIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknatypa u uzomepus. OTenbHbIe IPeICTaBUTENN 0-aMUHOKHUCIIOT:
[JIMLMH, aJaHuH. PU3ndecKre CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEPHBIX OPraHUUECKUX COCMHEHUH, peaKius NOJUKOHICH AU, 00pa30BaHUE MEeNTHIHON
cBs3u. buonoruueckoe 3HaueHne aMuHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/IOB.



benku kak npupoHble noauMepsl. [lepBrudHas, BropudHas U TpPETUYHAs CTPYKTypa OeJIKOB.
XUMHUYECKUE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpAIHs, KAYeCTBEHHBIC PEaKLIMU Ha OEJIKH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOPEHUE
0enIKOB B BOJIE, JIeHATypalusl OEJIKOB IPU HarpeBaHWH, LIBETHbIE PEaKLUU Ha OCJIKH, pelIeHHe
SKCHEPUMEHTAJbHBIX 337ad IO TeMaM «A30TcoJepKalllue OpraHUYeCKUe COEIUHEHUS» U
«Pacno3HaBaHue OPraHM4EeCKUX COCIUHEHUIN.

BbicokomouieKyIsipHbIE COeTUHEHHUS.

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

[Tonmumepuble Matepuansl. [lnactmaccsl (MONIMATUIIEH, TOIUIPOIMIIEH, TOJIMBUHUIIXIIOPU,
HOJUCTUPOJI, HOJUMETHIMETaKpUIaT, HOJIUKapOOHAaThI, OJUATUIIEHTepedTaIaT). Y TUIU3aLMs U
nepepadoTKa IIaCTHKA.

OnacToMepbl: HaTypalbHBIH  KaydyK, CHUHTETHYECKHE Kaydyykud (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypajbHble (XJIONOK, LIEPCTh, IMIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl cienanbHOrO Ha3HaueHus (TeIoH, KeBap, AEKTPOIPOBOAAIIUE TOTUMEDPHI,
OuopaszinaraeMble OJUMEPHI).

OKclepUMEHTaIbHbIE METO/Ibl M3YUYEHUsl BELIECTB M UX IPEBPALICHUN: 03HAKOMIIEHHUE C
oOpa3aMu MPHUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, pelIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MJIACTMACC U BOJIOKOH».

Pacuérnble 3anaum.

Haxoxxnenue MoiekyIsipHON (opMysibl OpraHUYECKOI0 COETUHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJIIMX B €r0 COCTaB, HAXOXKJEHHE MOJIEKYJISIpHOH (hOpMysbl OpraHMYECKOro
coeIMHEeHUS 110 Macce (00BEMY) TPOTYKTOB CTOPAaHUSI, 110 KOJIMYECTBY BEIIeCTBA (Macce, 00bEMY)
IPOAYKTOB pEaKUUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (HOpMYJIbI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB MOJYYEHMS,
OIIpECIICHUE JI0JIM BBIXOZA MPOIYKTa PEAKLIUU OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAY4YHBIX MOHSATHH, Tak U
MOHSITUH, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4HBIM (akT, TMIOTE3a, TEOpus,
3aKOH, aHalM3, CHUHTE3, KJaccupuKauus, HaOII0JeHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usnka: Marepus, aTtoM, D3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, DHEPreTHUECKUU
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIecTBa, (PU3NYECKHE BEIMYUHBL,
€MHMIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

Buonorus: xnerka, opranusm, sKocucrema, Ouochepa, MeTaboin3M, HACIEeICTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHWE, OCNKH,
YTJIE€BOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTLIUBO.

TexHonorus: nuIeBsle MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOIIUE CPEICTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKU AeMeHT. M3oTonbl. CTpoeHHe 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJIa. DJHEPreTUUYECKHEe YpPOBHH M MOJIYpPOBHU. ATOMHbBIE
opourtanmu. Kimaccudukarmss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
AJIEKTPOHOB IO ATOMHBIM OpOHTAISIM. ODJIEKTPOHHBbIE KOH(PHUIypalud aTOMOB JIIEMEHTOB
MEPBOro—4eTBEPTOrO0 MEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM, JIIEKTPOHHbBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XUMHYeCKuX dieMeHToB [I.U.
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsl CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TPYIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYeCcKasl.
MexaHu3mbl 00pa3oBaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBIN 1 TOHOPHO-AaKIENTOPHBIN. DHEPrus U
JuHa cBs3U. [lonsipHOCTH, HANpPaBIEHHOCTh M HACBIIIAEMOCTh KOBaJEHTHOH cBsizu. KparHble
cBsa3u. Bogoponnas cBsA3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUUYECKHM CTPOEHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne O KOMIUIEKCHBIX coeluHeHHsX. (CocTaB KOMIUIEKCHOTO  HMOHa:
KOMILIEKCOOOpa3oBarennb, JUTaHAbl. 3HAYeHHWE KOMIUICKCHBIX coefauHeHuil. [loHsTHe o
KOOPJAMHALIMOHHON XHUMUH.

BemiectBa MOJEKYJISPHOIO M HEMOJIEKYJISIPHOIO CTPOEHMS. THIBI KPUCTAITIMYECKHX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucreMax. MctunHble pacTBophl. [IpeacraBnenne o KOTOUIHbBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PacTBOPOB: MaccoBasl 10 BEIIeCTBa B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHBIE M HEHACBILIEHHBIE  PacTBOPBHI,
pacTBopuMoOcCTbh. Kpucraniaoruaparsi.

Knaccudukanus n HOMEHKIATypa HEOPraHMYECKUX BEUIeCTB. TpHUBHAIbHBIE Ha3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUIeCKOW U OPraHMYeCKON XUMHUU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPaHEHMsI M MPEBPAIIECHUS SHEPTHH NPU XUMHYECKHX
peakuusx. TernoBbie 3QPEKThl XUMUUECKUX peakiuil. TepMoXxuMuuecKkue ypaBHEHUS.

CKOpOCTh XUMHUYECKOI peaklinu, e€ 3aBUCUMOCTh OT Pa3IMUHBIX (hakTOpoB. 'oMOreHHbIE
Y TeTepOoreHHble peakinu. Katanus u karanm3aTopsl.

OO6patumMble 1 HeOOpaTUMBbIE peakIui. XUMHUYecKoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO
paBHOBecHs. DakTOphl, BIUSIOUIME Ha IOJOKEHHE XMMHUYECKOIO0 PaBHOBECHS: TeMIEpaTrypa,
JIaBJICHUE W KOHIIEHTPAlMH BEUIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [llatense.

OnexTponuTtnueckass aucconuanus. CunpHble H  ciabble  37eKTponuThl. CTeneHb
mucconuanuu. Cpea BOJHBIX pacTBOPOB: KMCIIOTHas, HEUTpalbHAas, LIeNo4Has. BomopoaHslii
noka3zarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomexa.



OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKHCIeHHs. OKUCIHUTENb U
BOCCTaHOBUTENb. [Ipouecchl OKHUCIEHUS U BOCCTAaHOBJICHHS. BakHEHIIME OKHUCIHMTENU U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOJAbl HM3YYEHMS BEIIECTB U HUX MPEBpAIICHUI: pa3yIoKeHUe
MEPOKCUJA BOJOPOJAa B NPHUCYTCTBUM KaTalIW3aTOpPA, MOJEIM KPUCTAUIMYECKUX PEMIETOK,
NPOBEICHUE pPEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHIUKATOPOB, U3yYCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEAKIMH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoandeckoil cucreMe XUMHUYECKHX 3ieMeHToB JI.U.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HMX aroMmoB. (Du3nyecKkue CBOICTBA HEMETAJUIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bopopon. Ilonyuyenue, gusnueckre U XUMMUYECKHE CBOWCTBA: PEAKIMU C METAUIAMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, (GU3NIECKhe M XUMHYECKUE
cBoiicTBa. ['amoreHoBogopoAbl. BaxkHelne KHUCIOPOACOIEpKAILIUE COCAUMHEHHUS TaOT€HOB.
JlabopaTopHble U MPOMBIIITICHHBIE CITOCOOBI OTYYeHHs TaoreHoB. [IpruMeHeHre raloreHoB u ux
COCIMHEHU.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®du3nuecKue 1 XMMUYECKHE CBOMCTBA U PUMEHEHHE KUCI0PO/1a U 030HA. OKCHJIBI U TEPOKCUIBL.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONYy4YeHUS, (U3HMUECKHE W XHUMHUYECKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcun cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KHCIOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHWEe cepbl U e€
COE€IMHEHUI.

A3zor. Haxoxxnenue B mpupojie, CHocoObl MONy4YeHHs, (PU3UUYECKHE U XUMHYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuabpl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHIL. [IpuMeHeHue a30oTa M ero coeAMHEHUi. A30THBIC
yI100peHusl.

®ocdop. Haxoxnenue B mnpupone, crnocodObl MOIydeHHs, (PU3NUYECKHE U XUMHUYECKUE
cBoiictBa. Dochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHsie y1oOpeHUs.

VYrnepon, HaxoxIeHHe B Tpupone. AiorpornHble Moaudukanuu. dusnueckue u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcua yraepoaa(ll), okcun
yraepoaa(lV), yronapHas kucinora u €€ coinu. AKTUBUPOBAaHHBIN yroib, aacopOuus. OysiepeHsl,
rpadeH, yrnepoaHsle HAaHOTpYOkH. [IpruMeHeHne NpocThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM,
U €ro COCIVUHECHUMN.

Kpemuuii. HaxoxaeHue B mpupoje, COCOObI MOMy4YeHUs, (U3HUecKHe M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUsI U ero
coequHeHnil. CTEKJ0, €ro mMoJy4YeHHue, BUbI CTEKJIA.

[Tonoxenue meramion B [lepuoanueckoil cucreMe XUMHUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[IpumeHneHue MeTayioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DIEKTPOXUMUYCCKUN Psi/T HAMIPSDKEHUH MeTautoB. O01mme crocoObl MOTydeHHs] METAJIJIOB:
TUAPOMETAJUTYPTHUsl, MUPOMETAIITYPTHUs, dNeKTpoMeTaITyprusi. [ToHsiTHE 0O KOPPO3UK METAJUIOB.
Crioco6b!I 3aIUTHl OT KOPPO3UH.



OO6mas xapaktepuctuka metaioB |A-rpynmer [leproaudeckoil cHCTEMBl XUMHUYECKUX
sneMeHToB. Harpuii u kanuii: noiydenue, pu3MUecKue U XMMUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoit cucTeMbl XUMHUYECKHX
3JIEeMEHTOB. MarHuii u Kanpluii: nojydyeHue, pusndeckre 1 XMMHYECKHUe CBOICTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U X coeAnHEHUH. JKECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHEHUSI.

AnoMUHUER: TIONTydeHue, GU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro CcoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauioB NoOouHblX mnoarpynn (b-rpynm) Ilepuonuueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nueckue 1 XMMHUYECKHE CBOMCTBA XpoMma U ero coeaAuHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomartbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[Tomy4yenue u npuMeHEHHE Xpoma.

®u3nyeckue M XMMHYECKHE CBOMCTBA MapraHiia M €ro COeJMHEHHH. Baxuenmmue
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coegnHeHui. OKCHIbl, THAPOKCUIIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenmue
MeIU U €€ COCTMHEHUM.

[{uak: mony4yeHue, GU3NICCKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMIUIEKCH IMHKA. [[pMeHeHne KA U ero COeAMHEHUH.

DKCrepUMEHTAIbHBIE METO/IbI M3yUEHHS BEILIECTB M UX MPEBPAIllEHUI: H3yuyeHUue 00pa3iioB
HEMETAJJIOB, TOpeHue cepul, docdopa, xKeneza, MarHus B KUCIOPOIE, U3YUYECHHE KOJIJICKIIUU
«Mertamibl U CIJIaBbl», B3aUMOJEHCTBUE IIETOYHBIX U HIEIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITI0JIb30BAHKE BUIEOMATEPHUAIIOB), B3aUMOICHCTBHE IMHKA U XKeJle3a C PACTBOPAMHU
KHCJIOT U LIENOYEH, KaUeCTBEHHbIE PEAKIIMM Ha HEOPraHWYECKHE aHWOHBI, KATUOH BOJOpOAa U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIOB AIFOMUHUS U IIJUHKA C paCTBOPaMHU KHUCIIOT U
HIesI0ueH, peleHne SKCIepUMEHTaIbHbIX 3aa4 1o TemaMm «[ anorens», «Cepa 1 e€ coequHEHUS»,
«A30T 1 pochop u ux coeauHEeHUs», «MeTaMIBl TIABHBIX MOATPYMY, «MeTamisl TOOOYHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B o0OecrieueHUH YCTOMUYMBOTO Pa3BUTHS desioBeuecTBa. [oHATHE 0 HAYUHBIX
METO/1aX MO3HAHUS U METO0JIOTUH HAYYHOTO HCClieIoBaHus. HaydHble MPUHITUIIBI OpTaHU3alun
XUMHUYECKOTO MPOu3BOACTBA. [IpoMbIlIIeHHBIE cIOCOOBI MOMyUYeHUs] BaKHEHIIINX BEIIeCTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI, MeTaHoia). [IpoMbllieHHbIE CIOCOOBI
MOJIyYEHUS METa/VIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHE OKpY)Kalolled cpeabl U €ero
nocyencTBus. Poib XuMuu B 00€CTIeueHUH SHEPTeTUUECKON 0€301TacHOCTH.

Xumus ¥ 300poBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna ucnosib3oBaHUSA
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTHUU MEIUIUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMun B 0OeCTieYeHUHN
MMHUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdroMmepHbie cpeactBa. beitoBas xumus. [IpaBuna GezomacHOro
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XuMHS B CTPOUTEITHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OCTOH).



XuMHS B CENBCKOM X03siiicTBe. OpraHndecKue 1 MUHEPAIbHBIC YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKIIO0, KepaMuKa. MaTepuaibl J1j1s
ANeKTpoHuKU. HanotexHonoruu.

PacuéTHrle 3agaun.

Pacuétei: Macchl BemecTBa wiik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BEMa, KOIMUYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CITU OJHO M3 BEIIECTB HMMEET NpPHMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BHJE pacTBOpa C
onpeAes€HHON MacCOBOW JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOW JIOJIM U MOJISIPHOM
KOHIIGHTpAIlMKM BEIECTBA B PAcTBOpPE, JOJU BBIXOJIAa MPOJYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3U.

Peanuzamus MeXNpeIMETHBIX CBSI3CH MPU U3YYCHUU OOIIEH M HEOPraHMYECKOW XWMHH B
11 kyacce OoCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHM,
TaK ¥ MOHATUM, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OO0mure ecTeCTBEHHO-HAy4YHBIE TMOHATHA: SIBICHHUE, HAy4YHBIM (akT, THIOTE3a, TEOpus,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIusi, TEePUOJUIHOCTh, HAOIIJICHHE, W3MEpPCHHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHUDP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, HICAIbHBIN T'a3, PU3HUECKUE BEIIMUYMHBI, CIMHUIIBI U3MEPEHUS,
CKOPOCTb, SHEPI'Hsi, Macca.

buonormsi: kierka, oOpraHusM, OJKOCHCTema, Ouocdepa, MeraboIu3M, MakKpo- H
MUKPOIJIEMEHTbI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, ()EPMEHTBHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHomorus: XUMHUUECKasi TMPOMBIIINIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTepHUalbl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
MIPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETHYCCKUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMUYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CPeTHEr0 00I1ero 00pa3oBaHusl BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYyYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
WUJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITENIBHOCTH W CaMOOIPEACIICHHIO;
HaJlM4ue MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTh  OOydYarolIuxcs
PYKOBOJICTBOBAThCSl HPUHATHIMH B OOLIECTBE MpPaBUJIAMU U HOPMaMH TOBEACHUS; HAIUYHE
MIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LI€JIM U CTPOUTDH KU3HEHHbBIE
TIJIaHBI.



JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT cPOpPMHUPOBAHHOCTH
OTIBITA MTO3HABATEIHPHON U MPAKTHUYECKOM NEATEILHOCTH 00YUaIOIUXCsl B MPOIIECCe peann3aun
00pa3oBaTebHON JAESTEIbHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMH» OTPakalT cPOPMUPOBAHHOCTD
OTIbITa [MO3HABATENIBHON U MPAKTUUYECKOM NesATeIbHOCTH 00yUaloluXcsl B MpoIiecce peann3auu
00pa3oBarebHON JeSTEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

OCO3HaHHUA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MPaBHJIAX MEXKIHMYHOCTHBIX OTHOIICHHUN B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPH aHAJIM3E PA3INIHBIX BHJIOB YICOHOH JIEATECIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOMU
XUMUH;

YBOXCHHS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYCCKOTO MPHIIOKCHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HAJUTENbHBIX HAOIIOACHMUIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpeCa M TI03HABATCIIBHBIX MOTHBOB B TMIOJYYCHHH U IIOCIICAYIOIIEM aHAu3e
uH(OPMAIIUN O MEPEIOBBIX JTOCTHKCHUSX COBPEMEHHON OTEYECTBCHHON XHMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIEHUBAThH CHTYAIIMH, CBSI3aHHBIC C XUMHUYCCKUMH SIBIICHUSIMH, U TPHHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICH HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE U TOCTYNKH CBOMX TOBAapHUINEW C MO3HUIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCTIEACTBUI MOCTYIIKOB;

4) popmMupoOBaHUSA KYJLTYPHI 310POBbSI:

MOHMMAHUS LIEHHOCTEW 3/J0pOBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coONrofieHus MpaBuiI 0E30MacHOrO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYIOBOH JIEATEIHHOCTH;

MOHWMAHUS 1IEHHOCTH TIPAaBWJI WHAWBHAYAIBHOTO M KOJUICKTHBHOTO O€301TacHOTO
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATENbCKONW JESTEIbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUW MPAKTUYCCKUX 3a/a4 CONUATbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHUIO MPOQECcCHil pa3TuvyHOrO poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHU 110 XUMUU;

YBaOXCHHS K TPYIY, JTIOISIM TPYyJia M pe3yJIbTaTaM TPYIOBOM ESTEITHbHOCTH;



TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIMBUyaIbHOU TPAaeKTOPUHU 00pa3oBaHusl, Oyayiien
npodeccuu U peanu3annui COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e€7ecO00pa3HOro OTHOILEHUSI K MPUPOE KaK MCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHS SKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUANIBHOMN Cpebl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHHU Ui PELICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOLIEW MPUPOJHOM Cpele,
YMEHHsI MPOTHO3UPOBATH HEOJIAroNpUsATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKAIOIIEeM
MHpE KaK O €JUHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodiieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHON pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaabHOU
KYJIBbTYPHbI, B PEIICHUN TI00aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, MHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIINHBI,
o0ecrevyeHny yCIOBUH yCIIEUTHOTO TPyAa M SKOJIOTHUECKH KOMGPOPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJL30BATh MOMydyaeMble 3HAHUS TS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs JiefaTh 000OCHOBAHHBIE 3aKJIFOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl pEeUIeHHs IpobiieM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATEIBCKON e TEHHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYY€HHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IUYHBIX cepax mpodecCHOHATbHON NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI



MeranpenmMeTHbie pe3ysibTaThl OCBOCHHUSI MPOrPaMMBbl 10 XMMHHU HAa YPOBHE CPEIHErO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MEXITIPEAMETHBIC) OOIICHAYYHbIC TOHATHS, OTPAXKAIOIINE [IEJOCTHOCTh HAYYHOW KapTHHBI MUPa
U crierrduKy METOI0B O3HAHHMS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTUs, SIBJICHUE, MPOIEeCcC, CHCTEMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICAOBaHIE, HAOIOICHUE, H3MEPEHHUE, SKCIIEPUMEHT U JAPYTHE);

YHUBEpCAJIbHbIC ~ ydeOHble  jAelcTBHUs  (TMO3HABATeNbHBIC,  KOMMYHHKATHBHBIC,
peryJsTHBHBIC), oOeccrednBaromue GopMupoBaHne (YHKIMOHAIBHONH TI'PAMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIOCOOHOCTh ~ OOYYAIONIMXCSl  MCIIOJIb30BaTh ~ OCBOCHHBIC  MEXKIMCLUUILTUHAPHEIC,
MHPOBO33PCHYECKUE 3HAHHWS M YyHUBEpPCAJIbHbIC Yy4YeOHbIC JCHCTBHUSA B IO3HABATEIBHOW U
COIMATIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yYUCOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIIATUBHBIMHA HeﬁCTBHﬂMH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

1) 6a3oBble JIOTMYeCKHUeE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpEeAeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKECHHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIBHOCTH C IIOCTABJICHHBIMH LEJISIMU;

UCTIOJIB30BaTh TP OCBOCHUH 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TPU3HAKK TMOHATHH W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHSITUS JJIsl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(DUKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJINBAThH TIPUYUHHO-CIICACTBEHHBIC CBSI3U MEKIAY H3y4aeMbIMH SIBJICHUSMU;

CTPOWTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHBHEIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B paCCMaTPUBAEMBIX SBJICHUAX, (POPMYTUPOBATH BBIBOJBI U
3aKJIFOYECHHUS;

NPUMEHSTHh B TPOIIECCe MO3HAHUS HCIOJb3YeMble B XUMHUHU CHMBOJMYECKHE (3HAKOBBIE)
MOJIEINH, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuuu — TpU peleHUH Y4eOHBIX
MIO3HABATENbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIENIbHBIE ITPEICTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 6azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIMA;

dopmynupoBaTh LETM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIFHO C(hOpMyTUPOBAaHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJ€Th HABBIKAMH CAMOCTOSITEILHOIO IUIAHUPOBAHHUS M TPOBEACHHUS YUYEHHUECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOAOM IpOIecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (opmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;



MpuoOpeTaTh OIBIT YYCHHYECKOW MCCIEIOBATEIbCKOM H TPOCKTHOW NIEeATEeILHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB I103HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PpA3IUYHBIX HCTOYHMKaX HHopManuu (HAYYHO-TIOMYJSpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATh HH()POPMAIUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHUS, KPUTHYECKH OLCHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl U NPUMEHATh pa3jMYHbIE METOAbI IpPU IOHCKE U O0TOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBL,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOU
uH(popMaliel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMBI B X0/1€ TUAJIOTa /WU TUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBIITOJIHEHUS
MPEeAJIOKEHHOM 3a1a4u;

BBICTYNIATh C MpPE3EHTAlUeN pe3yabTaTOB IO3HABATEIbHOU AESATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIIPU BBINOJHEHUH XHUMHUYECKOTO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO WCCIEIOBAHUIO CBOMCTB HW3y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpoeKkTa, U (POpMyIHpOBaTh BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHBIX
MCCJICIOBAHHM MyTEM COTTIACOBAHUS MO3UIUHN B X0/1€ 00CYXIeHUSI U OOMEHA MHEHHSIMH.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBAaTh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUH Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYEHHUS] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBIIATH CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEAMETHBIE PE3VYJIBTATHBI

[IpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUHU Ha YriIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEro oOIIero oO0pa3oBaHMs BKIIOYAIOT crienuuuecKkue A y4eOHOro Mmpeamera
«XUMHUS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MHTEPIpETAlH U
peoOpa3oBaHNI0 3HAHUM, BUJIBI JIEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO
3HaHUU B pa3lMYHBIX YYEOHBIX CUTYyalUsX, a TaKXKe B PEaJbHbIX J>KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMHEN. B mporpamme 1o XMMHUHK PEAMETHBIE PE3YJIbTaThl IPEACTABIIEHBI 110 FOJaM
U3Yy4YECHUS.



10 KJIACC

[TpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «OpraHruyecKas XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: O MECTE U 3HAUEHUHN OPTraHUYECKON XMMHUHU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJid B 00eCIIeYeHNN YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA B PEIICHUU
Ipo0JIeM 3KOJIOTHYEeCKOM, SHEPreTUYeCKO U NUIEBONH 0€3011acHOCTH, B Pa3BUTHH MEIUILIMHBL,
CO3/IaHMM HOBBIX MaTE€pHajoB, HOBBIX HCTOYHMKOB HHEPIHH, B OOECIECUCHHH PAlMOHAIHLHOTO
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YeNIOBEKa, a TAKKE
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U IIPUPOJHON Cpefe;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOINOJArarolue
HOHSTHS — XAMHYECKUI JIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI04YKa aToMma, S-, P-, d-aTOMHbIE
opbuTanu, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aToma, THOpHIu3aIis aTOMHBIX opOuTasnei,
HOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATENBHOCTb, CTENEHb OKHUCIECHUS, XUMHYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeJeT, pYHKIMOHAIbHAS IPYIINA,
pamukan, CTpyKTypHble (GopMyisl (pa3BEPHYTHIC, COKpAIIEHHBIE, CKEJETHBIE), H30MEpHs
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAs (T€OMETPUYECKasi, ONTHYECKAsi), H30MEPHI, TOMOJIOTHIECKUI
psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ- M a30TCOAEepXKallie OpraHMYeCKUe COEJAMHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHbIE COCTUHEHUS; TEOPHH, 3aKOHBI
(nepuonuyeckuil 3akoH [. V1. MenzeneeBa, Teopusi CTpOEHUS OpraHUYECKUX BemecTB A. M.
BytnepoBa, 3aK0H COXpaHEHHs] MAaCChI BELIECTB, 3aKOH COXPAaHEHHS U IIPEBPAILCHUS SHEPTHH TIPU
XUMHUYECKHX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUHU, MUPOBO33PEHUYECKHE
3HAHUS, JIeXKALIMEe B OCHOBE NOHUMAaHMs NMPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBJICHUH;
NPEICTaBICHUS O MEXaHM3MaX XMUMHUYECKHX PEAKIUH, TEPMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX WX MPOTEKaHHUs, O B3aMMHOM BIIUSTHUM aTOMOB U TPYIIII aTOMOB B MOJIEKYJIax
(MHIyKTUBHBINA 1 Me3oMepHbIi 3 dexTsl, opuenTantsl | u |l pona); dbakronornueckue cBeeHUS
O CBOWCTBax, COCTaBe, MOJIyY€HUH U O€30I1aCHOM HCIIOJIb30BAaHUM BAaXKHEUIIMX OpraHMYECKHX
BEIIECTB B OBITY M MPAKTHYECKOW JAEATEIFHOCTH YEeIOBEKa, OOIMX HAYYHBIX HPUHITUIAX
XUMHYECKOT0 TPOU3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METAHOJIA, IEPepabOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTepHbIE IPU3HAKH MMOHATHH, yCTaHABIUBATb
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCTUHECHUN;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISi COCTaBJIEHUS! MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPTraHUYECKUX BEIIECTB;

COCTABJIATh YPABHEHUSI XUMHUECKUX PEAKIUI U paCKPBIBATh UX CYIIHOCTb: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIUI MTOCPEJCTBOM COCTABJICHUS DIIEKTPOHHOTO OaaHca 3TUX PeaKIlHid,
peaknuii HFOHHOro 0OMEeHa MyTEM COCTaBIICHUS UX MOJHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHHIA;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BELIECTB S WJUIIOCTPALMU  HX
XUMHYECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHYS,;

c(OPMHUPOBAHHOCTh YMEHUH: YCTaHABIMBATh MTPUHAIC)KHOCTh U3YUYEHHBIX OPTaHUIECKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIie COeJMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BaHUS
JUTSL OTACIBHBIX MPECTaBUTENCH OPraHMUECKUX BEIIECTB (ITHIICH, alleTUIICH, TOJTYOJ, TIHIICPHH,
ATHJICHTJIAKOJIB, (EHOI, (POpMAITBICTHI, AlleTATBIETH], alleTOH, MypaBbUHASI KHCIIOTA, YKCyCHAst
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJbMHUTHHOBAs KHCIOTHI, TJHUIMH, allaHWH, MalbTO3a,
bpyKTO3a, aHUIIMH, AUBUHWI, U30MIPEH, XJIOPOIIPEH, CTUPOJ U IPYTHE);



c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUJ XUMHYECKOW CBS3M B OPraHUYECKHX
COCIMHEHUX (KOBAJICHTHAS! M NOHHAsI CBSI3b, G- U M-CBSI3b, BOAOPOAHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemiecTB A. M. bytiepoBa aisi 0OBbsICHEHHsT 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XMMHUYECKHE CBOMCTBA THUITWYHBIX MPEJCTABUTENICH Pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIECTB:
QIKAHOB, NUKIOAJIKAHOB, aJKEHOB, AJIKATUCHOB, AJKWHOB, apOMAaTUYECKHX YTJIECBOJOPOJIOB,
CIMPTOB, ANBJIETUIIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOKHBIX 3()HUPOB, KHUPOB,
HUTPOCOCIMHEHUH U aMUHOB, aMHUHOKHUCIIOT, OEITKOB, YII€BOAOB (MOHO-, TU- U TIOJHCAXapUIOB),
WIUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIUil ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (HOpMYT,

c(OPMHUPOBAHHOCTh YMEHHUS TIOATBEPXKIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH M THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HAOJIOJICHUHM, W3MEPCHHU, MOJICIIMPOBAHUM, OSKCIIEPUMEHTE (peajbHOM U
MBICIICHHOM) ¥ YMEHUS TIPUMEHSITh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMAaTH3alHIO, BBISBIICHHE
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — JIJI1 M3YYCHUSI CBOMCTB BEIIECCTB U XUMUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XMMUYCCKUX 3HAHHUN C MIOHATHIMU U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il 0ojiee OCO3HAHHOTO
MOHMMaHHS CYIIHOCTH MaTepHaJbHOTO €IUHCTBA MHpPA, UCTOJIH30BATH CHCTEMHBIC 3HAHUS II0
OpPraHMYeCcKOl XUMHMHU Il OOBSICHEHHS U IPOTHO3UPOBAHUS SBJICHUHN, UMEIOIIUX €CTECTBEHHO-
HaY4HYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (QopMmylnam u
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PU3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacy€Thl MO HAXOXKACHUIO XUMHUECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, TPOJAYKTaM CrOPaHUs, ITIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: MPOTHO3HPOBATH, aHAIM3UPOBATh W OLEHUBATH C TO3UIHNA
HKOJIOTHUECKOM O0€30MacHOCTU MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATENBbHOCTH
4eJ0BEKa, CBA3AHHOM C mepepadOTKOI BeIIeCTB, HCMOIb30BaTh IOJYYEHHBbIE 3HAHUS [UIs
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHWH: CAMOCTOSITENIFHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUH
HKCHEPUMEHT (TIOJIyueHHE U U3yUYeHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUYECTBEHHbIE PEAKLIUU
YTJIEBOAOPOAOB PA3IMUHBIX KJIACCOB M KMCIOPOCOAEPIKAIIMX OPraHMYECKUX BEIECTB, PELICHUE
AKCTIEPUMEHTATBHBIX 33/1a4 110 PACIIO3HABAHHIO OPTaHUYECKUX BEIIECTB) C COOIOICHUEM TTPaBUIT
Oe3omacHOro odOpalieHus C BellecTBaMHM U JabopaTOpHbIM 00OpyAoOBaHUEM, (HOPMYIHPOBATH
IeNlb  HMCCIEOBaHUs, MPEACTaBIATh B pa3lNUYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
aHaAJU3UPOBATh U OLEHUBATH MX JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHU:



coOI01aTh TpaBUJia IKOJOTHYECKH IIEIeCO00pa3HOT0 TOBEACHHS B OBITY U TPYIOBOM
JEATETbHOCTH B LEJSAX COXPaHEHUsI CBOETO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHON Cpelabl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHUYECKOrO ACWCTBUS HA >KUBBIE OPraHU3MBI OMpENeIEHHBIX
OpraHMYECKUX BEIIeCTB, HOHUMas cMbIch noka3zatesns [1K;

AHAIM3UPOBATh  IEIECOOOPA3HOCTh  NMPUMEHEHHS  OPTaHMYECKUX  BEHIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOIH3a,;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANIPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3UPOBATH XUMHUYECKYIO
uHpopMalnio, epepadarpiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHON y4eOHOM
3a7a4en.

11 KJIACC

[IpeameTHbIC Pe3ynbTaThl OCBOCHHS Kypca «O0I1as 1 HeopraHu4ecKas XUMHs» OTPaKaroT:

c(hOopMUPOBAHHOCTH MPEJICTABIICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE Y 3HAUCHUU XUMUU B CUCTEME €CTECTBEHHBIX HAyK
u e€ ponu B OOECHEUYEeHUH YCTOWYMBOTO Pa3BUTHA, B PEIICHUU MPOOJEM SKOIOTHYECKOH,
OHEPreTHYECKOH W THINEBOH O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECHECUCHHH  PAIMOHAIBHOIO
PUPOIONOIB30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhl YETIOBEKA, a TAKXKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSITHS — XUMAYCCKUH 3JIEMEHT, aTOM, SIJPO aTOMa, U30TOIIBI, AJICKTPOHHAsI 000JI0YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTA, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUIM3AIUS
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKUCTICHUs, XWUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, MeTajuIMuecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTka, XUMHUYECKas PEaKius, PacTBOp, SJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAs  AUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XMMHUECKON peakluu, CKOPOCTh XMMUYECKON
peaKIuu, XUMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHS DIEKTPOJIMTHUECKOU
quccounanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAHEHUS W TPEBpAIllEHUs YHEPTHH MPH XUMHUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JEKAIlUe B OCHOBE MOHUMAHUs MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJIEHUI; COBPEMEHHBIC TIPEJICTABIICHHS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HAJAMOJIEKYJSIPHOM YpPOBHSX; MPEJICTABICHUS O MEXaHU3MaX XUMHUYECKHX
peakuuii, TEePMOAMHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAaHUs, O
XHMHUYECKOM PAaBHOBECHH, PACTBOpaxX M JAUCIEPCHBIX CHUCTEMax; (DAKTOIIOTHMUECKUE CBEICHUS O
CBOMCTBAx, COCTaBe, MOJYYCHUU M O€30MaCHOM HCIOJIb30BAHUH BAXKHEHIITNX HEOPTaHWYECKHUX
BEIIECTB B OBITY W MPAKTHYECKOW AESITENTLHOCTH 4YENIOBEKa, OOIIMX HAyYHBIX MPHHIIUIIAX
XUMHUYECKOTO MMPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbBIE MPU3HAKU TMOHATHH, YCTAaHABINBATh
WX B3aUMOCBS3b, HCIIOIH30BAaTh COOTBETCTBYIOIIME MOHSATHS TPU ONMHCAHWH HEOPTaHWYECKUX
BEILECTB U UX MPEBPAILCHHUI;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJNB30BaTh XMMHUYECKYI0 CHUMBOJHUKY JUIsl COCTABIICHUS
dopMyn BemecTB M ypaBHEHMH XUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHasibHbIC Ha3BaHMsI OTCIIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAs ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSCHATh 3aBHCUMOCTh CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOM PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLETITOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KIIACCH(PULIMPOBATh: HEOPraHMUYECKHE BEIECTBA IO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM INPU3HAKAM (YUCILy M COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIPYrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBaHUS U
KPUTEPHH IS KJIacCU(DUKAIIUN U3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHMsI PACKpBIBATh CMBICT Tiepuoauyeckoro 3akona [, U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHHUE aTOMOB M MOHOB
XUMHYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepumommueckon cucremsr JI.H.
MeneneeBa, UCNOb3Yys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPreTUUECKHUE MOTYPOBHUY,
«S-, p-, d-aTOMHBIC OPOUTAIIHY, «OCHOBHOE M BO30YXIEHHOE YIHEPTETUICCKUE COCTOSHUS aTOMa;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUECKHUX JIEMEHTOB M UX COEIMHEHUH 110
nepuonaM u rpynmnam Ilepuoguueckont cucremsel . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHE CBONCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYHIECTBOBAHME TI'E€HETUYECKOM CBSA3M MEXKIY
HEOPraHWYECKMMH BEIIECTBAMH C IIOMOINBK) YPAaBHEHHMM COOTBETCTBYIOIIMX XHWMHUYECKHUX
peaxiuuii;

c(OPMHPOBAHHOCTh YMEHHS PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeaCTBOM COCTaBJIEHHS AJIEKTPOHHOIrO OajaHca 3TUX peakluil; peakiuil HOHHOIO
oOMeHa MNyTEM COCTaBJIEHUS HX IMOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
THJIPOJIN3a; PEeaKUUi KOMIUIEKCOOOpa30BaHUS (Ha MpHUMEpe T'MIPOKCOKOMIUIEKCOB LIMHKA H
ATIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKHX
peakiuui ¢ y4€TOM MX DHEPreTHYECKHUX XapaKTEPHUCTHK, XapaKTep HW3MEHEHHMS CKOPOCTH
XMMHUYECKON PEaKIMK B 3aBUCHUMOCTH OT PA3iIMUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHHS
XMMHUYECKOT'0 paBHOBECHUS 0] BIMSHUEM BHEIIHUX Bo3zeicTBuil (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUYECKHE PEaKIIUH, JIeKalllie B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOIIMe HaydHble MPUHIIUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEI€CO0OpPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh BJIQJICHHS CHCTEMOM 3HAHWI O METOJ/IaX HAyYHOTO TIO3HAHUS SIBJICHUI
IPUPO/IbI — HAOIIOIEHNE, U3MEPEHNE, MOACITMPOBAHNE, SKCIIEPUMEHT (PEeabHBIM U MBICIIEHHBII ),
UCIIOJB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHUsS NPUMEHATb OTH 3HaHWUS  IIpU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M IS OOBSCHEHUS XUMHYECKHX SIBJICHHIH,
MMEOIINX MECTO B IPUPOAE, MPAKTHUECKON JIEATEIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM JKU3HU;



Cc(OPMHUPOBAHHOCTb YMEHUS BBIABIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUI C MOHATUSAMHU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB i Oojiee OCO3HAHHOTO
[OHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH PAcUEThI: C UCIIOJIb30BAaHUEM MOHATUH «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsk KOHLIEHTPALMs»; MAacChl BeLIeCTBa MM 00bEMA rasa 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe WM OOBEMY OIHOTO M3 YYaCTBYIOIIUMX B PEaKLIUU
BEIIIECTB; TEIUIOBOTO 3(h(pexTa peakiiuu; 3Ha4YCHUsI BOJOPOAHOTO ITOKA3aTelsl pACTBOPOB KHUCIIOT U
IeJ04Yed ¢ M3BECTHOH CTENEeHbI0 OUCCOLMaluu; Macchl (00bEMa, KOJIMYECTBAa BELIECTBA)
IIPOAYKTA PEAKLMH, €CIU OJHO U3 MCXOIHBIX BEIIECTB JAaHO B BHUJIE PACTBOPA C ONPEICIEHHOM
MaccOBOH /10J1€¥ pacCTBOPEHHOIO BELIECTBA UM JAHO B M30BITKE (MMEET IPUMECH ); 10JIU BBIX0/1a
MPOYKTA PEAKIIUU; O0BEMHBIX OTHOIIIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUH
9KCHEPUMEHT (IIPOBEACHNE PEAKIIMIA HOHHOTO 0OMEHA, IMOATBEPKACHNE KaYeCTBEHHOIO COCTaBa
HEOPraHWYECKHUX BEUIECTB, OIPENEIECHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI UHAUKATOPOB,
U3y4eHHE BIHUSHHUS pPa3IMYHBIX ()AKTOPOB HA CKOPOCTh XHMHYECKOW pEakIiH, pEelIeHue
SKCHEPUMEHTAIbHBIX 33734 1o TemaM «Metaub» 1 «HemeTtamwib») ¢ coOt0ieHMeM MpaBuil
Oe3omacHoro oOpalleHus ¢ BelecTBaMU U J1a0OpaTOpHBIM 000pyaOBaHHEM, (OPMYIUPOBATH
[eNlb  MCCICOBAHUsS, TMPEACTABIATE B PAa3NUYHONM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAATh MPaBUia MOJb30BaHUS XMMUYECKON MOCYION U
1a0opaTOpHBIM 000PYJOBaHUEM, OOPALLCHNUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU 110
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX OTBITOB, YKOJIOTHUECKH IIETIECO00Pa3HOTO TOBEACHUS
B OBITY W TPYIOBOH JESATEIBHOCTH B MLEISX COXPAHEHUS CBOETO 3II0POBBS, OKpYXKArolien
IPUPOJHOM cpenbl M JOCTHKEHMS €€ YCTOMYMBOIO PAa3BUTHUSA, OCO3HABaThb OIACHOCTH
TOKCUYECKOIO [JEHCTBUS Ha JKHUBBIE OPIaHU3MBI ONPEACIEHHBIX HEOPraHMYECKUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
UHGOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas W yd4eOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uH(popmanuu, MHTepHeT M Jpyrue), KPUTHYECKH AaHaJIM3UPOBATH XHMUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI

3aJ1auei.
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JesITeILHOCTD YYUTEJISl C Y4€TOM
paboueii MporpaMMbl BOCIIUTAHUS

[ToOysx1eHue MKOIHLHUKOB

. bubnuoreka
[Ipenmer opraHn4ecKoil XUMUH. OK co0IIr01aTh Ha YPOKE OOIICTIPUHSATHIC
11 Teopust CTpOCHUST OPraHUUECKUX 8 L{t im.ed HOPMBI TIOBEZICHUS, TIPABUIIA
. ps://m.edso0o0.ru
coenurenuit A. M. byrnepoa 14694650 OOILIEHUS C YUUTEISIMU U
CBEPCTHUKaMH
Wroro mo paszneny 8
Pa3nea 2. Yraesogopoasl
[TpuBneueHre BHUMaHHUS
S 00yJaromuxcst K IEeHHOCTHOMY
- TIpe e TbHbIE YIIEBOIOPOIH — ; ITOK aCTIeKTy M3Y4aeMBbIX Ha yPOKax
' AJIKaHBbI, [IUKIJIOAJIKAHBI https://m.edsoo.ry | #B/ICHHH, OPraHM3al UX P aboTHI ¢
1d69df650 MOJTy4aeMoi Ha YpOKe COLMalIbHO-

3HaYUMOM nH(popmanmen



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

YcraHoBIEHUE JOBEPUTEIIBHBIX
OTHOILEHUH MEX]y YUUTEIEM U

bubnmoreka YYEHHKAMH, CITOCOOCTBYIOIIHNX
29 HernpenenbHsie yrieBogopobL: 14 LHOK II03UTUBHOMY BOCIIPUSTHIO
AJIKCHBbI, AJIKaAUCHBbI, AJIKWHbI https//medSOOI’u YYaIIUMUCS Tpe60BaHI/II71 u HpOCB6
/d69df650 YUHTEIIs, aKTUBU3AIUN X
M03HABATEJIbHOUN JAESATEIbHOCTH
Hcnonb30BaHne BOCIUTATEIbHBIX
bubnnoreka BO3MOXHOCTEH COJEpKaHUS yqe6H0r0
23 ApOMaTHYECKUE YIIIEBOIOPO/IbI 8 LIOK MPEAMETA YePE3 AEMOHCTPALIUIO JETIM
(apeHsr) https:/m.eds00.ru | ppumepoB OTBETCTBEHHOTO,
/d69df650 IPa’KJaHCKOIO IMOBEICHUS
[IpuBnevyeHre BHUMAaHUS
00y4aromuxcs K IeHHOCTHOM
N bubnuoreka yHaaom I y
PUPOJHBIC HCTOYTHHKH TTOK aCIIEKTy M3Y4aeMbIX Ha ypOKax
24 YIII€BOJIOPOAOB U UX 4 i
. hitps://m.edsoo.ru | ABTIEHUH, OpraHu3anus nx paboThI ¢
pep /d69df650 IIOJIy4aeMOU Ha YpPOKE COLIMAIIBHO-
3HaYUMOM nH(popmanmen
YcTaHoBIEHUE TOBEPUTEIBHBIX
OTHOIIICHUN M@Ky YUUTEIIEM U
bubnuorexa YYEHHKaMHU, CITOCOOCTBYIOIINX
o5 I"ajiorennponsBoHbIe 4 LHOK TIO3UTUBHOMY BOCHPHSTHIO
YIJIEBOAOPOIOB https:/m.eds00.ru | yyamumics TpeGoBaHumii 1 IPockO
/d69df650 YUMTENsA, aKTUBU3ALUN X
MO3HABATEJIbHON JEATEIbHOCTH
Hroro no paszneny 35
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Paznen 3. Kuciiopoacoaep:xanye opranniecKkue coeuHeHust

Hcmonp30Banne BOCIIUTATEILHBIX

bubnnoreka BO3MOXHOCTEU COAEPKAHUS
eOHOTo mpenMeTa yepes
3.1 Cnuptsl. ®enon 11 HOK vh bel P
https://m.edso0.ru | AEMOHCTpALUIO IETAM IIPUMEPOB
/d69df650 OTBETCTBEHHOI'0, IPAKJAHCKOTO
MOBE/ICHUS
KapOonunpHble cOeTMHEHHS bubnuoreka
3.9 QJTBJICTU/IBI M KETOHBI. 21 LIOK dopMHUpOBaATh M pa3BUBATh HABBIKH,
' KapOoHOBBIE KHCITOTEHI. https://m.edsoo.ru | 3HaHUS O 3I0POBOM 00pa3e KU3HH
Crnoxusle 3¢upsl. Kupbl /d69df650
bubnuoreka
K dopMHUpOBaTh U pa3BUBATh HABBIKH,
3.3 VYriaeBoasl 9 0o pMHP p
https://m.edsoo.ru | 3HaHUS O 310POBOM 00pa3e KU3HU
/d69df650
Hroro no paszneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus
AKTHBHU3UPOBATH MTO3HABATEILHYIO
bubnuoreka .
OK aKTUBHOCTH JieTeil. [Tokas3biBaTh
4.1 AwMuHBL. AMUHOKHACIOTEL. benku 12 1 00ydJaronMcs CBsI3b MpeaMeETa C
https: //m.eds00.14 HUCTOPUEH M MPAKTUICCKUM
/694650 P P
MIPUMECHEHHUEM B KU3HU
Hroro no paszneny 12
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHECHUS
[TpuBneyeHre BHUMAHHUS
51 BricokomonekynspHbie 5 bubnmnoreka OGYHAIONIHXCA K ICHHOCTHOM
' COEIMHEHHUS LIOK e Y

ACIICKTY U3Yy4YaCMbIX HAa YPOKax
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https://m.edsoo0.ru

SIBJICHUI, OpraHu3amus ux padoThl ¢

/d69df650 HOJTy4aeMOi Ha YPOKE COLUATEHO-
3HaYUMOU HHpOpMaIen
Uroro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 102 3 5
[TPOT'PAMME
11 KJIACC
Kosun4yecTBo 4yacos
Kontp DJIEKTPOHHBIE
JeATeJIbHOCTD YYHTEJIsl €
HaumenoBaHue pa3jiesioB 0JIbH paxkTn (undposbie) 9
Ne i/m y4eToM padouei
H TEM IIPOrpaMmabl Bcero ble yecKkue 06pa30BaTeJIbele
NMpOrpaMMbl BOCTIUTAHUSA
padort padoThbI pecypcsl
bl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
AKTHBU3UPOBATH
Crpoenue aToma.
. MO3HABATENbHYIO aKTUBHOCTD
[lepnonnueckuil 3aK0H U N
bubmuoreka [JOK nerei. [Toka3piBaTh
11 [lepuonnueckas cucrema 9
https://m.edsoo.ru/2dd57f24 00yJaronmMcs CBS3b
XUMHUYECKUX dJIeMEHTOR /I,
MpeaAMeTa ¢ MPUMEHEHHEM B
. MenneneeBa ped p
KU3HU
[TokazbIBaTh OOyYAIOUTUMCS
12 CrpoeHue BemiecTna. 11 1 bubmuorexa [IOK CBA3L MPEAMETA € UCTOPHEH 1
' MHoroo6pasue BemecTs https://m.edsoo.ru/2dd57f24 | TTPAKTHHCCKUM HPUMCHEHUCM B
KU3HU
bubnuorexa [JOK Hcnonp3oBanue
1.3 XuMHUYecKue peakiuu 19 1 3
peartt https://m.edso0.ru/2dd57f24 | BocrUTaTEIBHBIX
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BO3MOKHOCTEHN COJEpKaHUSA
y4eOHOro mpenmera yepes
1o700p COOTBETCTBYIOIINX
TEKCTOB JUISl YTCHHMS, 3a/1a4 JUIs
penieHusi, mpoOIeMHBIX
CUTYaIHii JJ1s1 OOCYKJICHUS B
KJacce

Hroro no pazneny

Paznen 2. Heoprannuyeckasi XuMus

39

2.1

2.2

HewmeTramsl

Mertanibl

Hroro no pazneny

31

23

54

bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24

Hcmonn3oBanne
BOCIIUTATEIbHBIX
BO3MOKHOCTEH CoJiep KaHus
y4eOHOro npeaMeTa yepes
0100p COOTBETCTBYIOIIUX
TEKCTOB JJI UTCHUS, 3314
JUTSI peIIeHHUs, TPOOIEMHBIX
CUTYaINH 171 00CYXKIACHUS B
KJacce

Opranuzanus oOIeHus
dbopmMHpOBaTh U pa3BUBATh
HaBBIKH, 3HAHHS O 3JI0POBOM
oOpa3e )KM3HU: aKTUBU3UPOBATH
MO3HABATENBHYIO aKTUBHOCTh
Jeren

Paznen 3. XumMud 4 JKM3HL
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HpI/IBHe‘-IeHI/IC BHUMAaHUA
o6yqa}01unxc;1 K HCHHOCTHOMY
ACIICKTY U3Yy4YaCMbIX Ha YPOKax
HBHeHHﬁ, opraHu3anus ux

31 MeTtoapl mO3HAHUS B XUMHH. 9 bubmuorexa [JOK 5
' XUMHS U KU3Hb https://m.edsoo.ru/2dd57f24 | PaOOTBI ¢ TOTyHaeMoli Ha ypoke
COLIMAJIbHO-3HAYNMOU
uHpopmanuei
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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