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MMOSICHUTEJBHASA 3AITMCKA

Pabodas mporpamma 1Mo XMMHH Ha YpOBHE cpemHero oOmiero oOpaszoBaHusi pazpaboTaHa Ha ocHoBe DemepasbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpaszoBanmu B Poccuiickoit ®eneparmm», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
(denepanpHOI 00pa3oBaTebHON MporpaMMBbI cpenHero obmero obpazosanus(POIl COO), npencrasieHHbX B DenepansHOM
rocyaapcTBeHHOM oOpaszoBatensHoM cranpapre COO, ¢ yuérom Konumenmum npenogaBanus yaeOHOTO mpeaMera « XUMHSL» B
oOpa3oBaTenpHBIX OpraHm3anusix Poccuiickoit ®Dexepannu, peann3ylOMHUX OCHOBHBIE 00pa30BaTENbHBIE HPOTPAMMEL, U
OCHOBHBIX moJOXeHHH «Crpareruy pas3BuTHs Bocnutanus B Poccuiickoit ®epepanum Ha mnepuox o 2025 ropay
(Pacnopsixenue IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUSl Ha YpOBHE YIIIyOJEHHOTO M3YYEHMs 3aHHUMaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAy4HOro 00pa3oBaHUs
yuamuxcs 10—-11 kmaccos. M3yuenue npeamera, peajausyeMoe B yCIoBHsAX TuddepeHpoBaHHOro, TpodUIBHOTO 00ydeHH s,
NpU3BaHO o0ecreunTh 00Ie00pa3oBaTeNibHy0 U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO LIS
aJanTalyuy UX K OBICTPO MEHSIONIMMCS YCJIOBHUSM JKM3HH B COLIMYME, a TaKKe JJISl MPOJODKEHUST 00y4YEeHHUsS] B OpraHu3alusax
podeCcCHOHANBEHOTO 00pa30BaHus, B KOTOPBIX XUMUS SIBISIETCS] OHOM N3 IPUOPUTETHBIX AUCIUILIUH.

B mporpamMe mo XuUMUHM Ha3Ha4YeHHE MpenMera «XHMES» IMOMy4aeT MOAPOOHYI0 MHTEPIPETAIMIO B COOTBETCTBUH C
ocHoBormonaratomuMi nojoxeHnsMa @I'OC COO o B3anMOOOYCIIOBICHHOCTH IIEJICH, CONEPKAHUSA, PE3yIbTaTOB 00yUeHHS ’
TpeboBaHMII K YPOBHIO IIOATOTOBKH BBITYCKHUKOB. CBUIETEIHCTBOM TOMY SIBIISIFOTCS CIIEIYIOIINE BBIMOIHIEMBIE TIPOrPaMMON
10 XUMHHN (PyHKINH:

¢ UHDOPMAMOHHO-METONYECKAs, peaaHu3alyss KOTOpoil oOecreunBaeT IOTy4YEHHE TMPEACTaBICHHA O LEX,
cojJiepkaHny, oOIeil cTparernu oOydYeHWs, BOCIUTAHHUS W Pa3BUTUS OOy4arolmIMXcs CPEACTBAMH IpEaMeTa, U3y4aeMoro B
paMKax KOHKPETHOTO MpOQHIIs;

® OpraHM3allMOHHO-IUIAHUPYOLIAs, KOTOpas MpeaycMaTpHBaeT OIpEAeICeHHe: NPHHIHUIIOB CTPYKTYPUPOBAaHUS U
MOCJIEI0BATEILHOCTH M3Yy4YeHUsI yueOHOro Marepualia, KOJHMYECTBEHHBIX M KAaueCTBEHHBIX €ro XapaKkTepHCTHK; MOAXOJO0B K
(OPMHUPOBAHUIO COACPIKATECIHLHON OCHOBBI KOHTPOJIS U OIIGHKA OOpa30BaTEIbHBIX JOCTHIKCHHH OOYYAIOUIMXCS B PaMKax
UTOTOBOI aTTecTany B (YOpME €ANHOTO TOCYAAPCTBEHHOTO SK3aMEHA 110 XHUMHH.

ITporpamma amst yrimyOnEéHHOTO U3Y4YEHHS XUMUN:

e YCTaHAaBIMBAECT WHBAPMAHTHOE IIPEAMETHOE COJCp)KaHHWE, OO0s3aTeNIbHOC Al M3YYEHHS B paMKaxX OTHEIbHBIX
npoduiiei, HpexycMaTpHBAcT paclpelelicHHE MU CTPYKTYpHpPOBaHHME €ro MO KJlaccaM, OCHOBHBIM COAEPKaTebHBIM
JIMHUSM/pa3ieniaM Kypca;

e 1aéT IpUMEpHOE paclpeesieHne yaeOHOro BpeMEHH, peKOMEHYEMOTO ISl H3YUCHHUS OTIENBHBIX TEM;

e qpelaracT NIPUMEPHYIO IOCIEI0BaTEeIbHOCTh U3yUYeHHUs y4eOHOro MaTepralia ¢ yu4€TOM JIOTHKH TIOCTPOSHHUs Kypca,
BHYTPHUIIPEAMETHBIX U MEKIIPEIMETHBIX CBA3EH;

e 1a€T METO/AMYECKYI0 HHTEPIpPETalUio Leiedl ¥ 3aJad M3ydeHHs IpeAMeTa Ha YriayOJEHHOM YpOBHE C Y4ETOM
COBPEMEHHBIX NPHOPUTETOB B CHCTEME CpEJHEro obmero o0pa3oBaHMs, COAEPIKATEIbHOW XapaKTepHUCTHUKH IUIaHHUPYEMbBIX
pe3yabTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM IpOrpamMMBl CpefgHero obmero oo6pa3oBaHHs (JIMYHOCTHBIX,
METanpeIMETHBIX, MIPEAMETHBIX), & TaKKe C yIETOM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATENbHBIX JIEHCTBHUI 00ydaromerocs mo
OCBOCHHIO COJICPKaHMs TPEeIMETa.

ITo BceM Ha3BaHHBIM IMO3MNHUSAM B IPOrpaMMe MO0 XUMHHU IIPEAYCMOTpEHa MPEeMCTBEHHOCTh C OOydeHHEM XHMHHU Ha
YPOBHE OCHOBHOTO oOmiero o0Opa3oBaHMs. 3a TIpelelaMHd YCTAaHOBJIGHHOM IIpOrpaMMOH IO XHMHH 00s3aTesIbHOM
(VHBapMaHTHOW) COCTaBIAIOLIEH COAEpXKaHWs Yy4eOHOro mpenMmera «XHMHUS» OCTaéTcsi BO3MOXHOCTh BBIOOpa €ro
BapHaTHBHON COCTABISIONIEH, KOTOpas JOJDKHA OIPEIEISATHCS B COOTBETCTBHM C HAlpaBJICHHEM KOHKPETHOTO IPOQMILI
00yueHHUS.

B cootBercTBUM ¢ KoHIEeNTyanbsHbIME TIOJOKeHUsIMH PI'OC COO 0 Ha3HaYeHUH TPEeIMETOB 0A30BOTO U YIrAyOJIEHHOTO
ypoBHeil B cucreme muddepeHunpoBaHHoro oOy4YeHUs: Ha YpPOBHE cpeqHero oOliero oOpa3oBaHHMs XUMHS Ha YpPOBHE
yrIIyOIEHHOTO M3YyYeHHMsI HANpPAaBJEH HAa pealiM3alyio NPEeMCTBEHHOCTH C MOCIEAYIOUIMM JTAlOM MOJIYYEHUS XMMHYECKOTO
06p3.30BaHI/IH B paMKaxX M3Yy4YCHHU CIICHHUAIBHBIX €CTCCTBCHHO-HAYUYHBIX U XUMHUYECCKUX NUCHUIIIMH B By3aX W OpraHU3AIIUAX
cpeanero npodeccronansHOro odpazoBanus. B 3To# cBsi3M H3yueHue npeamera « XMMHs» OPUEHTHPOBAHO MPEUMYILECTBEHHO
Ha paclIMpeHHe W yIIyOJeHHe TEOpEeTHYECKOM M INPaKTHYECKOH IOJrOTOBKM OOYYaroIIMXCsl, BHIOPABIIMX OIpENeIEHHBINA
npoduib 00y4eHUsl, B TOM YHCIIE C MEPCIEKTUBOI MOCIEIYIOMEro MoJyYeH!s XMMHUUECKOro 00pa3oBaHMsl B OpPraHU3aIMsIX
npodeccruonansHoro obpasosanusa. Hapsimy c¢ atum, B cBere TpeboBanuit ®I'OC COO k mnimaHHMpyeMBIM pe3ysbTaTaM
ocBOCHUs (herepabHON 00pa30BaTENbHONH TNPOrpaMMBbl CpeTHEro OOLIero 0o0pa3oBaHMS M3YUEHHE IpeaMeTa «XHUMHs»
OpPHEHTHPOBAHO TAKXXE HA PELIEHHE 3aJad BOCHHUTAHMS U COLHAIBHOTO PAa3BUTHA OOydaromuxcs, Ha (OPMHUpPOBAaHHE Yy HHUX
OOIENHTEIVICKTYabHBIX YMEHHUH, YMEHWH paroHaIn3aui y4eOHOro Tpyna W OO0OOMIEHHBIX CIIOCOOOB JESATEIHLHOCTH,
UMEIONINX MEXKIUCIMILUIMHAPHBIN, HAAPEIMETHBIN XapaKTep.

CocTaBsIOIUME  TIpeiMeTa «XHUMHUS» Ha YpOBHE YIIyONEHHOTO W3YYEHHS SBISAIOTCS YIIIyONE€HHBIE KypCHl —
«Opranmueckas xuMus» u «OOmas U Heopranwdeckass xumus». Ilpyn ompeneneHHH MOIXOAOB K OTOOPY M CTPYKTYPHOI
OpTaHU3aINH COJIEPKAHNSA 3TUX KypCOB B IPOTpaMMe 10 XUMHH 3a OCHOBY MpHHATH nonoxeHuss PI'OC COO o pazmmuusix
0a30BOr0 1 yrIyOJIEHHOTO YPOBHEH U3YyUEHUS TIpeIMeETa.

OcHoBy cozepskaHusi KypcoB «Opranndeckast Xumusi» U «OOIIas 1 HeOpraHW4ecKast XUMHs» COCTaBIIsIET COBOKYITHOCTb
NIPEAMETHBIX 3HAHUH M YMEHMH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3Y4EHHs NpeaMeTa. JTa CUCTeMa 3HaHWH IOJydaeT
OINpeleNEHHOE TEOPETUYECKOE JONOJHEHWE, MO3BOJIIONIEE OCO3HAHHO OCBOWUTH CYLIECTBEHHO OONBIIMH  00BEM
¢axronoruyeckoro Matepuana. Tak, Ha yriayOJEHHOM ypOBHE M3ydeHHMs peaMeTa obecrieueHa BO3MOKHOCTh 3HAYUTEIILHOTO



YBEIMUYCHUS! 00bEMa 3HAHUH O XUMHYECKUX 3JIEMEHTaX M CBOMCTBaX MX COCIAWHEHMI Ha OCHOBE PACIIMPEHUS W YTIyOJIeHUs
MIPEACTABICHUI O CTPOCHNH BEIECTBA, XMMUYECKOH CBS3M M 3aKOHOMEPHOCTSIX MPOTEKAaHMs PEaKIHi, PaCCMaTPHBAEMBIX C
TOYKH 3pEHHUSI XUMHUIECKOW KHHETHKH M TepMOJAMHAMHKHU. V3ydeHue mepuonuueckoro 3akoHa u Ilepmoanmdeckoil cucTembl
XMMHUUYECKHX DJIEMEHTOB Oa3MpyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHX MPEACTABICHMSIX O CTPOCHHH aToMa.
XUMH4ecKast CBA3b OOBACHICTCS C TOYKH 3PEHUS YHEPTeTHUECKUX U3MEHEHUH Ipu e€ 00pa3oBaHUM U Pa3pyIICHNUN, a TAKXKE C
TOYKH 3pEHUsI MEXaHM3MOB €€ oOpazoBaHus. V3ydeHune THUIOB peakuuil momoiHseTcs (GOPMUPOBAHHEM IIPEACTaBICHUI 00
NIEKTPOXMMHUYECKHX IPOIECCaxX M DJIEKTPOJIM3e paciUlaBOB M PAacTBOPOB BEIIECTB. B Kypce opraHuMyeckoil XMMHUM HpH
PacCMOTPEHHH PEaKIIMOHHON CIIOCOOHOCTH COCIMHEHHH yaemsieTcsi 0co0oe BHUMaHUE BOIPOcaM 00 3IIEKTPOHHBIX d(dekTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHM3MaX PeaKIHi.

Ocoboe 3HaueHHEe HMMEET TO, YTO Ha COJepKaHHE KypCOB XUMHUH YIIYOJEHHOrO YpPOBHS M3Y4YECHHUS AJsL KJIACCOB
onpenenéHHoro npo¢uis (rJaBHbEIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JONOJHEHWH K oOlueil cucreMe MpeiMETHBIX
3HAHMH) OKa3bIBAIOT BIMSHHE CMEXHBIC INpeAMeThl. Tak, HampuMep, B COAEPXKaHWM MpeaMeTa Uil KJIACCOB XUMHKO-
¢usmaeckoro npoduirs 0oIpIIOe 3HAUeHHE OyIyT MMETh AIIEMEHTHI y4eOHOro Marepuana mo obmeit xumudn. [lpn m3ydennn
IIpeAMeTa B JAHHOM CITydae akIeHT OyleT caenaH Ha OOIIHOCTh METOZOB MO3HAHNUS, OOITHOCTh 3aKOHOB U TEOPHH B XHMMUH H
B (pr3nKe: aTOMHO-MONEKYIISIpHas TeopHs (MOJEKyIIsIpHas TeopHs B PU3HKE), 3aKOHBI COXPAHEHNSI MacChl M SHEPTUH, 3aKOHbI
TEPMOJUHAMHUKH, JIEKTPOIIN3a, IPEICTABICHHS O CTPOCHUH BEIECTB U PYTOE.

B T0 ke Bpemsl B COAepKaHNH MPeAMETa sl KJIACCOB XUMHKO-OHMOIOTHYECKOTO MPOoQuiIst OONbIINI yAENbHBIN Bec OyaeT
UMETh OpraHWYecKas XUMHA. B 3ToM cirydae mpemocTaBiisieTcss BO3MOXKHOCTH Ul 0ojiee 0OCTOSITENFHOTO PacCMOTPEHHS
XMMHUUYECKOI OpraHu3alyy KJIETKH KaKk OMOJIOTHYECKOH CHCTEMBI, B COCTaB KOTOPOIl BXOJAT, K IPUMEPY, TaKHUe CTPYKTYpHbIE
KOMIIOHCHTHI, KaK JIMIIUbI, 6en1<1/1, Yrja€BoO/Jbl, HYKJIICUMHOBBLIC KUCJIOTBI U APYTHUC. HpI/I 3TOM 3HAHMS O COCTaBE M CBOMCTBaxX
NPEACTaBUTENCH OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIY)XaT OCHOBOW IS HW3Y4YEHHsl CYIIHOCTH IPOLECCOB
q)OTOCI/IHTe?)a, JAbIXaHUs, TUIICBAPCHUA.

B mnane ¢opMupoBaHHsS OCHOB HAYYHOTO MHPOBO33PCHHS, OCBOCHHS OOIICHAYYHBIX METOJOB IO3HAHHS M OIBITA
MIPAaKTHYECKOTO TPUMEHEHUS] HAy4HBIX 3HAaHWH H3yYeHHE MpeaMeTa «XHUMHsS» Ha YrIyONEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SX C YIEOHBIMH IPEAMETaMH, BXOISAIIMMHU B COCTaB IPEIMETHBIX obOnactei «EcTecTBeHHO-Hay4HBIC
npeaAMeTh», «Martematnka 1 HHpOpMaTHKa» U «PyCCKHi SI3BIK M TUTEpaTypay.

ITpn m3ydennn y4eOHOTO mpeaMeTa «XUMHA» Ha YIIyOJIEHHOM YPOBHE TakXKe, KaK Ha yPOBHE OCHOBHOT'O M CPEIHETO
oOmero obpa3oBanus (Ha 0a30BOM ypOBHE), 3a/1aueii IEpBOCTEIEHHON 3HAYMMOCTH SIBIISCTCS ()OPMHUPOBAHHE OCHOB HayKH
XMMHUH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOH AEATEIHHOCTH 4YEIOBEKa M OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. Perienue 3Toit 3a1aun Ha yriayOJEHHOM ypOBHE M3yuUeHHs IIpeaMeTa MPEeAnoiaracT peaan3aluio TaKux
HeeH, KaK:

e (opmHUpOBaHKE TPENCTaBICHHUI: O MaTepPUAIbHOM EIUHCTBE MHPA, 3aKOHOMEPHOCTSX W TO03HABAEMOCTHU SIBICHHI
MIPUPOJBI, O MECTe XMMHHM B CHCTEME E€CTECTBEHHBIX HayK M €€ Beayliedl ponu B 0OecreueHHH YCTOWYMBOTO Pa3BUTHSA
YeJOBEUEeCTBA: B PELICHUH MPOOJEM DKOJIOTHYECKOH, SHEPreTHUeCKON M THIIEBOW 0e30MacHOCTH, B Pa3BUTHH MEIWIIMHbI,
CO3JaHNU HOBBIX MAaTCpPUAJIOB, HOBBIX HCTOYHHUKOB OJHECPIUU, B o6ecnequI/m paluOHAJIBHOTO MNPHUPOJAOIIOJIL30BaHUA, B
(hOpMHPOBaHNHM MUPOBO33PEHUS M O0IIEH KyJIbTYphl YEJIOBEKa, a TAK)KE HKOJIOTHIECKH 0OOCHOBAHHOTO OTHOLICHHUS K CBOEMY
3/I0POBBIO U IIPUPOAHOMN CpeJIE;

® OCBOCHHE CHCTEMBI 3HAHUH, JISKAINX B OCHOBE XUMHYIECKOH COCTaBIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa:
(yHIaMEHTaNbHBIX MOHATHH, 3aKOHOB W TEOPHH XUMHH, COBPEMEHHBIX IPEICTABIEHUH O CTPOSHHMH BEIIECTBAa HA PA3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJIMOJIEKYJIIPHOM, O TEPMOANHAMHYECKHX ¥ KHHETHUECKHX 3aKOHOMEPHOCTSIX
MMPOTEKaHUA XUMUYCCKUX peaKHHﬁ, 0 XMMHUYCCKOM PABHOBECHUH, pACTBOPAX U JUCIICPCHBIX CUCTEMAX, 00 O6HH/IX Hay4YHBIX
NPUHIXIIAX XUMUYECKOTO TPOM3BOICTRA;

e (hopMUpoOBaHKE y 00YUAIONUXCSI OCO3HAHHOTO TIOHUMaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XMMUYECKUX 3HAHUN JJIS
0OBSICHEHHUS KIIIOYEBBIX WJEH W MpPOOJIEM COBPEMEHHON XHMMHHM, ISl OOBSCHEHUsS M IPOTHO3MPOBAHMS SIBJICHHUH, MMEIOLINX
€CTECTBEHHO-HAYYHYI0O TPUPOIY; TPaMOTHOTO peIIeHHUS MpOOJieM, CBA3AHHBIX C XUMHEH, MPOTHO3MPOBAHUS, aHAIM3A W
OLIEHKH C TMO3MILHUII 3KOJIOrMYECKOH Oe30MacHOCTH MOCIENCTBUII OBITOBOW M IMPOM3BOACTBEHHON AEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOW C XMMHYECKHM ITPOU3BOICTBOM, UCIIOJIL30BAaHUEM H IIEpEepabOTKOMN BEIIECTB;

e yriryOJIleHHe TIPEeJCTABIEHMH O HAy4HBIX METOJax IO3HAHUs, HEOOXOOUMBIX ISl TPUOOpETEeHHs YMEHUH
OpPHEHTHPOBATHCSI B MHUPE BELIECTB M OOBSICHEHMS XMMHYECKHX SBJICHUH, MMEIOUIMX MECTO B IPHUPOJE, B IPAKTHUECKOM
JeATEIbHOCTH U TIOBCEJHEBHOMN JKU3HH.

B mane peanuzamuu NepBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAIOMIMX (PYHKIWI 1IEJIOCTHOW CHCTEMBI CpEIHEro
oOmiero oOpa3oBaHusl IPH M3YYEHHH MpeaMeTa «XUMHs» Ha yrIyOJIEHHOM YpOBHE OCOOYIO aKkTyalbHOCTh HPHOOpETaroT
TaKue LEJH U 3aa4H, KakK:

® BOCTIUTaHUE YOESKIEHHOCTH B TO3HABAEMOCTH SIBJICHUW MPUPOIBI, YBKECHHS K MPOIECCY TBOpUYECTBA B 00IacTH
TEOPETHUYECKHX U MPHUKIATHBIX UCCIIETOBAHUNA B XUMHUH, (OPMHPOBAHUE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAILMM K OOYYEHHIO M TO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaAMOBOCIIMTAHHIO Ha OCHOBE
YCBOEHUsI 001IIeUeI0OBEYECKHX [IEHHOCTEH;

® pa3BUTHE I[IO3HABATEJIFHBIX HHTEPECOB, WHTEIUIEKTYyalbHBIX M TBOPYECKMX CHOCOOHOCTEH 0Oydarommxcs,
(OpMHpOBaHHE Yy HHMX CO3HATEILHOTO OTHOLICHUS K CaMOOOpa3OBaHMIO M HENPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHIO



ycremHoi npodeccnoHaNbHOM 1 OOIIECTBEHHOM JesTeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO H
MMOTPEOHOCTH B 370POBOM 00pa3e )KHU3HH,
e popmupoBaHHE YMEHHH ¥ HABBIKOB pa3yMHOIO MPHPOONOIb30BAHMS, pPa3BUTHE 3KOJOTHYECKOH KYIbTYpBI,
MpUOOpETEHHE ONbITA OOIECTBEHHO-MOIE3HON IKOIOTHIECKOM ACATSIBHOCTH.
Oomiee 9rco 9acoB, MPEIyCMOTPEHHBIX ISl H3YUCHUS XUMHUH Ha YTITyOJIEHHOM YPOBHE CpEIHEro 00IIero o0pa3oBaHus,
coctaBisieT 204 gacos: B 10 kimacce — 102 gaca (3 waca B Hezeno), B 11 kimacce — 102 gaca (3 waca B Heeno).



COJEPXAHUE OBYUEHUSA
10 KJIACC

OPI'AHUYECKAS XUMMHUS

Teopernueckne 0CHOBBI OPraHUYECKO XUMHH.

ITpeameT u 3HAUEHNE OPraHNIECKON XUMUH, TIPEICTABIEHHE O MHOTOOOPAa3HH OPraHMIECKNX COCTNHEHHUM.

ONEeKTPOHHOE CTPOEHHWE aToMa YIJIepoJa: OCHOBHOE M BO30YKAEHHOE COCTOSHUS. BalleHTHBIE BO3MOXKHOCTH aToMma
yrineposna. XWMHUYECKas CBs3b B OPraHHYECKHX COEAWHEHUSX. TWIbl THOpHMAM3alMM aTOMHBIX OpOWTaled yriepona.
MexaHu3MBl 00pa30BaHMs KOBAJICHTHOW CBS3M (OOMEHHBIH M HOHOPHO-aKIENTOPHBIA). THIBI MepeKphIBaHUS aTOMHBIX
opburaneit, 6- u m-cBA3u. OOUHApHAA, IBOMHAS M TpoitHas cBA3b. CHOCOOBI pa3phiBa CBS3eH B MOJEKYNIaX OPTaHUYECKUX
BeecTB. [IoHsATHE O CBOOOTHOM pajuKaie, HyKJieopuiie U 3JIeKTpoduIe.

Teopust cTpoeHus opranudeckux coenuHeHui A.M. BytnepoBa u coBpeMeHHBbIE NPEACTABICHUS O CTPYKTYpPE MOJICKYJI.
3HaueHHEe TEOPUH CTPOCHUSI OPraHUYECKUX COeMHEHUH. MoleKyIapHbIe U CTpYKTypHBIe Gopmyibl. CTpyKTypHBIE (OpMYIIEI
pa3IMYHBIX BUJOB: pa3BEPHYyTas, COKpalléHHas, ckeneTHas. M3omepus. Buasl nzomepuu: cTpyKTypHas, IPOCTPaHCTBEHHAs.
DnekTpoHHBIE 3(PEKTHI B MOJIEKYJIaX OPraHHYECKUX COSAMHEHUH (MHAYKTHBHBIN 1 Me30MepHBIN 3()h(HeKThI).

[IpencraBnenne o kiaccuuKalMu OpraHUYeckux BemlecTB. [loHsATHE O QyHKUMOHANBHOHM Tpymnme. [omonorus.
T'omonormueckue psamel. CucremaTmyeckas HOMeHKIaTypa opranumdeckux coenmaeHuil (IUPAC) u TpuBHanbHBIE Ha3BaHUS
OTIETBHBIX IIPEACTABUTEINCH.

OcobeHHOCTH M KIacCH(UKAIMS OPTaHWIECKUX peakiuii. OKUCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMN B OPraHNIECKON
XUMUH.

OKCIEepPUMEHTAIBHBIE METOJBI M3YYEHHs BEIIECTB M HX INPEBPALICHUI: O3HAKOMIICHHE C 00pa3lamMH OpPraHWYeCKHX
BEIECTB M MaTE€pHAJaMH Ha UX OCHOBE, OIBITHI IO NMPEBPAILICHHIO OPTaHWYECKUX BEIIECTB NPH HAarpeBaHWH (IUIaBJICHHE,
00yriIMBaHUE U FTOPEHHE), KOHCTPYUPOBAHUE MOJIEIel MOJIEKYJI OPraHMYEeCKUX BEIECTB.

Yraesoaopoasl.

Ankanpl. ['oMmonornueckuil psia  ankaHoB, oOm@as QopMysia, HOMEHKJIATypa W H30MEpHUs. OJEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AlKaHOB, SP -rHOpHIM3AlUs aTOMHBIX OpOMTalIel yriepona, c-cBssb. MDU3MUECKHE
CBOICTBA AJIKAHOB.

XUMHUYECKHE CBOMCTBA alIKaHOB: PEAKIMU 3aMELICHMs, H30MEpH3allud, IETHIAPUPOBAHMSA, IMKIN3AIUM, IHPOJIH3a,
KpEeKHHTa, ropeHus. [IpencrasBienne o MexaHU3Me peaknuii paJuKaIbHOTO 3aMEIICHHS.

Haxoxnenne B npupose. CrocoObl MoIydeHus 1 IPUMEHEHHE aJIKaHOB.

IMuxoankansl. O6mast Gopmyna, HOMeHKIaTypa U n3oMepusi. OCOOCHHOCTH CTPOEHHS U XUMHYECKUX CBOHCTB MaJIbIX
(umKIonIpoNaH, NUKIO0YTaH) M OOBIYHBIX (IMKJIONCHTAH, ITUKJIOTEKCaH) IUKIOaTKaHOB. CIIOCOOBI MOydeHHs U IPUMEHEHHE
IUKJIOAJIKAHOB.

Anxensl. ['loMonornyeckuit psiji ankeHoB, 001mas GopMyIia, HOMEHKIIATypa. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHHE
MOJIEKYJI AIKEHOB, SP?-TMOPU/IM3alUs aTOMHBIX opOMTaseii yriuepoaa, 6- U m-cBsa3u. CTpyKTypHas M reoMeTpuueckas (Luc-
TpaHc-) u3omepus. PU3NYECKHE CBOWCTBA AJIKEHOB. XMMHUYECKHE CBONCTBA: PEaKIMH MPUCOSAWHEHUS, 3aMEUIeHHs B O-
MIOJIOXKEHWE TPU IBOWHOW CBA3M, MOJMMepH3anuu U okucieHusd. IlpaBmno MapkoBHukoBa. KauecTBeHHBIE peakmuu Ha
JBOHHYIO CBsA3b. CrIOCOOBI MOYyYEeHUS I IPUMEHEHHE aJIKEHOB.

Ankanuensl. Knaccudukaius —ankaaueHOB (CONpsDKEHHBIC, H30JHPOBAHHBIC, Kymyauposanuvie). (OCOOCHHOCTH
JIEKTPOHHOTO CTPOEHMS M XHMHYECKHX CBOMCTB CONPSDKEHHBIX IHMeHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanns
coTpsHKEHHBIX TneHoB. CIOCOObI MOTyYeHHs M MPUMEHEHNE aJIKaJHEeHOB.

Anknapl. ['omonormueckui psii  ankuHOB, oOmas ¢GopMyna, HOMEHKIATypa M HW30Mepus. OJEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI AJIKWHOB, SP-THOpPHIM3ALMs aTOMHBIX opOWTanei yriepona. dusndeckne CBONHCTBA
AIKMHOB. XWMHYECKHE CBOMCTBA: PEAKIMHM IPHCOEAWHEHUS, IUMEpU3alMi M TpPUMEpU3alnH, OKHcieHus. KuciorHble
CBOHCTBA aJIKHHOB, UMEIOIINX KOHLEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakiny Ha TPOHHYIO cBA3b. CIIOCOOBI MOTyIEeHUs 1
IIPUMEHECHNE aJIKHHOB.

ApomaTHdecKkue yriieBoJopoasl (apeHsl). ['oMomormueckuil psa apeHoB, odmast GopMyia, HOMEHKIATYpa U U30MEPHsL.
DOJEeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3oma. Du3muecKue CBOICTBa apeHOB. XMMHUYECKHE CBOMCTBA
OCEH30JIa W €ro TOMOJIOTOB: PEaKIUH 3aMeIIeHUs B OCH30JIFHOM KOJNBIlE W YTJICBOAOPOAHOM paIuKaie, PeaKkiuu
MIPUCOETUHEHUS, OKHCIIEHHE ToMoJIoroB OeH3oma. IIpencraBieHme o0 OpHEHTHPYIOMEM JIEHCTBHM 3aMeCTUTENeH B
OEH30JILHOM KOJIBIIC Ha NMpUMeEpPE aKIIBHBIX PaIUKaNoB, KapOOKCHIBHOHN, THIPOKCHIBHOW, aMUHO- W HUTPOTPYIIIBI, aTOMOB
rajgoreHoB. OCOOEHHOCTH XHMHYECKUX CBOWCTB cTHposia. [lommmepusanust crupona. CrnocoObl MojydyeHHs W NPUMEHEHHUE
apoMaTU4eCKUX YTIeBOAOPOAOB.

[Mpuponusiii ra3. Ilonmyraeie HedTsHble ra3pl. Hedts u e€ mpoumcxoxienune. KaMeHHBIH yroib M NPORYKTHI €To0
nepepabotku. CriocoObl TiepepabOTKH HETH: TeperoHKa, KPeKUHr (TepMHYECKNH, KaTaTUTHUECKUIA), pUGOPMHUHT, TTHPOIIH3.
[MpoxykTe! mepepaOOTKH HEPTH, X TPUMEHEHUE B IIPOMBIIIIIIEHHOCTH U B OBITY.

I'eneTruecKast CBA3b MEXKIy Pa3IMIHBIMH KJIACCaMH YTICBOAOPOIOB.

OJEeKTPOHHOE CTPOEHHE TaJOTCHIIPOM3BOIHBIX YIIIEBOJOPOAOB. Peakiny 3aMemieHus] TajJoreHa Ha THAPOKCOTPYIITY,
HUTPOTPYIITY, IHAHOTPYIITy, aMUHOTpymITy. [leificTBHe Ha TaloreHIpOW3BOAHBIE BOJHOTO M CIHMPTOBOTO PACTBOPA MIETIOYH.
B3anmogeiicTBue qUranoreHaqKkaHOB C MarHHeM M HUHKOM. [IoHATHE 0 MEeTalnI0OpraHNIeCKUX COeANHEHMAX. Vcnonp30Banne
raJoTeHIIPOU3BOIHBIX YTIEBOIOPOAOB B OBITY, TEXHUKE U IIPH CHHTE3€ OPTaHUIECKUX BEIECTB.

OKCIEepPUMEHTAIBHBIE METOIBI U3YUEHUSI BEIIECTB M UX MPEBPAILCHNIN: H3yudeHHE (PU3NIECKUX CBOICTB YIIE€BOIOPOLOB
(pacTBOPHMOCTH), Ka4eCTBEHHBIX pEaKUMi YIJIEBOJOPONOB Pa3IMYHBIX KiaccoB (oOecuBeuMBaHWE OpOMHON WM HOJHOM
BOJIBI, pacTBOpa II€pMaHraHaTa KajMs, B3aHUMOJICHCTBHE aleTWICHa C aMMHayHbIM pacTBopoM okcuna cepeodpa(l)),
KayecTBeHHOe 0OHapyKeHHe yriiepo/ia U BOJOPOa B OPraHUUECKUX BELIECTBAX, NOIyYSHNE ITHIICHA U U3YUYEHHE €r0 CBOMCTB,



O3HaKOMJIEHHUE ¢ KouleKIusMu «HedTh» 1 «Yroney», ¢ o0pa3uamu 1acTMace, Kay4ykoB U PE3UHBI, MOAEIHPOBAHNE MOJICKYIT
yIJIE€BOAOPOAOB U IaJOreHIPOU3BOIHBIX YTIEBOAOPOAOB.

Kuciaopoacoaepikammue opranndecKue coeIMHeHHUS.

[Ipenenbuble opHOaTOMHBIE criupThl. CTpoeHHEe MOJIeKys (Ha MpUMEpe METaHojla W 3TaHoija). ['omMorormueckuil psa,
obmas popmyna, n3oMepusi, HOMEHKJIaTypa u Kiaccupukanus. Gu3ndeckue CBOHCTBA MPeNeNbHBIX OJHOATOMHBIX CITUPTOB.
BonopoaHsle CBsI3U MeXy MOJEKYJIaMU CIIUPTOB. XMMHUUECKUE CBOMCTBA: peakIUM 3aMeIleHHs, AeTHIpaTallii, OKUCIIECHUs,
B3aMMOJEHCTBHE C OPraHMYECKMMH M HEOPraHMYeCKMMH KucioTaMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIIHPTEHI.
JlelicTBrE 3TaHOIA M METAHONIA Ha OPraHn3M 4denoBeka. CrocoOb! MOMydYeHNs U TPUMEHEHHE OJHOATOMHBIX CITHPTOB.

IpocTeie 3¢upbl, HOMeHKIaTypa 1 u3oMeprst. Oco6eHHOCTH (PU3HYECKIX U XMMUIECKUX CBOMCTB.

MHOroaToMHbIE CHUPTHI — ATHICHIVIMKONL M TMUNepHH. PU3ndecKne M XMMUYECKHE CBOICTBA: peaklUH 3aMeIleHHs,
B3aMMOJEHCTBHE C OPraHMYECKHMMH WM HEOPTaHUYECKUMH KHCJIOTaMH, Ka4eCTBEHHAas peakiys Ha MHOTOATOMHBIE CIIAPTHI.
[IpencraBnenne o MexaHn3Me peakuuii HykieoduibHOTro 3amMenienus. JleiictBue Ha opranusm venoBeka. CriocoObl TOJTydeHUs
U TIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CrpoeHne MONEKYJbl, B3aUMHOE BIHMSHUE THAPOKCOIPYNIBI M OeH3oibHOro snapa. dusnyeckue cBoiicTBa
¢denona. OcoOEHHOCTH XMMHUUYECKHX CBOMCTB (heHosa. KauectBennsle peakuuu Ha deHon. TokcuuHocTh eHona. CrocoOb!
NoJTyueHus: 1 npuMeHenue ¢eHona. @enondopmainbaeruanas cModia.

KapOoHWIbHBIE COSANHEHNS — albJIETH/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHMIBHOHN Tpynnbl. ['omonornyeckne
pSIBI AIBAETHAOB M KETOHOB, 00mas (opMmyna, n30Mepus ¥ HOMEHKJIaTypa. PU3udecKkue CBOMCTBA albAETHI0B U KETOHOB.
XuMudecKkue CBOMCTBA albJETHAOB U KETOHOB: peakIuu nprcoeauHeHns. OKHCIeHNe albIeTHI0B, KadECTBEHHBIE PEAKIK Ha
anpaernapl. CrocoObl MoTydeHNs ¥ MPUMEHEHHE albIETHIOB U KETOHOB.

OnHOOCHOBHBIE ITPeAEIbHBIE KapOOHOBBIE KHCIOTEL. OCOOCHHOCTH CTPOSHHS MOJIEKYJT KapOOHOBBIX KHCIOT. M3oMepus u
HOMEHKJaTypa. Pu3udeckue CBOICTBA OZHOOCHOBHBIX TPENEIBHBIX KapOOHOBBIX KHCIIOT. BoJopomHble CBS3M MEXTY
MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XHMHYECKHE CBOMCTBA: KHCIOTHBIC CBOWCTBA, peakmus STepH(UKAINH, PEaKIHU C
y4acTHEM YTJIEBOJOPOIHOIO paankana. OcoOEHHOCTH CBOWCTB MypaBbUHON KUCIOTHI. [IoHATHE O IPOU3BOIHBIX KapOOHOBBIX
KHCJIOT — CJIOKHBIX ddupax. MHoroodpasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENpPEICIbHBIX H apOMaTHYECKUX
KapOOHOBBIX KHCIIOT, TUKAapOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTe I BBICIINX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MaJbMHUTUHOBAs, OJICMHOBAs, JUHONE8AsA, JUHOAeH08ds KUCIOThL. CHocoOBl MOTy4YeHUS U IpUMEHEHUE
KapOOHOBBIX KHCJIOT.

Cnoxuble 3¢upsl. ['omonornueckuii psj, odmas GopMmyna, U30Mepusi 1 HOMEHKIaTypa. Dusnyeckue U XUMHYECKHE
CBOMCTBA: THJPOJIM3 B KUCJIOHN U LIEIOYHOH cpeae.

XKupsl. Ctpoenne, pusndeckne 1 XMMHYECKHE CBOWCTBA KHPOB: THAPOJIHN3 B KHCIONW M meno49HON cpexe. OcobeHHOCTH
CBOMCTB KHPOB, COAEPKAIINX OCTATKU HEMPEACIbHBIX JKUPHBIX KHCIOT. XKuphl B mpUpoe.

MBpUI4 KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, HX MOOLIEe ICHCTBHE.

OOmast xapakTepucTuka yrieBozoB. Kmaccupukanns yrieBogoB (MOHO-, AW- M TOJNWCAaxapuibl). MoOHOcaxapuabl:
III0K03a, (pyKTo3a, rajakro3a, pubosza, ne3okcupubosza. dusnueckre CBOWCTBA W HaxoxIeHue B mpupopae. dorocunres.
XUMHUYECKHE CBOICTBA TIIIOKO3BI: PEAKIIMU C YJaCTHEM CIHPTOBBIX U ANBJETHAHOM I'PYMNI, CIUPTOBOE U MOJOYHOKHCIIOE
Opoxenue. [IpumMeHeHne TIIOKO3bl, € 3HaYCHUE B JKU3HENESTENLHOCTH opraHu3ma. [lucaxapuibl: caxapos3a, MajbTo3a U
nmakTo3a. BoccraHaBnuBaromue U HEBOCCTaHABIMBAIOIINE aucaxapuabl. ['uaponns aucaxapumoB. HaxoxaeHue B mpuposae u
npuMeHenue. [lomucaxapuapl: Kpaxman, TIJIMKOTeH M Ieimrono3a. CTpoeHHe MakpOMONEKyNl Kpaxmaja, TJIHKOTeHa |
nemnoo3pl. dusznyeckue CBOMCTBA KpaxMana M LEJUIHJI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmalla: MAPOJIU3, KaueCTBEHHAas
peakmust ¢ HOAOM. XHMMHUYECKME CBOWCTBA IIEJUIIOJIO3BI: THAPOJIM3, MoiydyeHHe 3¢upoB memmono3sl. [loHstne 006
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHbIN ENK).

OKCIepUMEHTaIbHbIE METOJbl M3YYEHUs! BEIECTB M HMX MNPEBPALICHHUH: PacCTBOPHUMOCTb Pa3IMYHBIX CHUPTOB B BOJE,
B3aMMOJICHICTBHE ITAHOJA C HATPHUEM, OKHCIIEHUE 3THJIOBOTO CHHUpPTa B albIETH] HAa PacKalIEHHOW MEIHOH IPOBOJIOKE,
OKHCIJIEHHE STWIOBOTO CIIHPTA JUXPOMATOM Kaus (BO3MOXKHO HCIIOJIb30BAHHE BU/IEOMATEPHANIOB), KAYECTBEHHBIC PEaKINHU Ha
anpaerunbl (¢ ruapokcugoM muammuHcepedpa(l) u ruapoxcunom menu(Il)), peakuus rimuepuHa ¢ rugpokcuaom Menu(Il),
XMMHWYECKHE CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI, B3aUMOJEWCTBHE pacTBOpa TiroKo3bl ¢ ruapoxcuaoM menu(Il),
B3aMMOJICHICTBHE KpaxMmania ¢ HOJOM, pelIeHHe SKCIepUMEHTAIbHBIX 3a7ad 1mo TeMaM «CriupTel U ¢deHonb», «KapboHOBEIE
kucnoThl. CIIOXHBIE )UPHI».

A3oTcoaep:aniue OpraHu4yeckne coequHeHms.

AMUHBI — OpTraHMYECKHE IPOM3BOAHBIE amMMuaka. Kiaccmduxanms amuHOB: anmdaTHdeckne W apOMaTHYECKHE,
MIepBUYHbBIC, BTOPHYHBIE M TpeTwuHble. CTpoeHHe MOyieKyls, o0mas ¢opMmyna, M30MepHs, HOMEHKIAaTypa W (hH3ndecKue
cBOCTBa. XMMHYECKOE CBOMCTBA alM(aTHIECKMX aMHUHOB: OCHOBHbBIE CBOWMCTBA, AaJKHJIMPOBaHHE, B3aUMOJICHCTBUE
MEPBUYHBIX AMHHOB C @30TUCTON KUCIOTOH. CoJlu amKUIaMMOHUS.

AHWINH — OpeAcTaBUTENb aMHMHOB apoMaTuueckoro psja. CrpoeHue aHuwiuHa. B3auMHoOe BIMSHME TPYyII aTOMOB B
MoJiekyJie annmmHa. OcoOEHHOCTH XUMHYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIE peakluy Ha aHWIMH. CIIoCOOBI MOTydYeHus
U IpUMeHeHne anudaTnyeckux aMuHoOB. [losrydeHne aHuIMHA U3 HUTPOOEeH30Ia.

AwmunHOKHCIOTE. Homenknatypa u wm3omepusa. OTHENbHBIE IPEACTABUTENN O-aMHUHOKHCIIOT: TJIMIWH, aJaHUH.
Ou3nyecKre CBOMCTBA AMHHOKHCIOT. XHMHYECKHE CBOHCTBA aMHHOKHCIIOT KaK aM(OTEPHBIX OPraHMYECKUX COEAMHEHUH,
peaxIys MOJIMKOHAEHCAnH, 00pa3oBaHNe MENTHIHONW CBs3U. bHojornmdeckoe 3HaueHHE aMHUHOKUCIOT. CHHTE3 W THAPOIIH3
MENTHLOB.

benku kak mpuponHsie moiauMepsl. IlepBuuHas, BTOpHYHAS W TPETUYHAsI CTPYKTypa OeNKOB. XMMHUYECKHE CBOWCTBA
0€NKOB: THIPOIIN3, ACHATYpaNHs, KAUECTBEHHbBIE PEAKI[UH Ha OCIIKH.

OKcHeprMEHTaIbHbIE METO/bl M3y4YEeHUs! BEIIECTB M MX NPEBpAILCHUI: pacTBOpeHHE OEJKOB B BOJE, ACHATypauus
0€JIKOB IpU HarpeBaHWM, LIBETHHIE PEAKLMH HA OEJKH, PELICHHE SKCHEPUMEHTAIBHBIX 3a/ad M0 TeMaM «A30TcojepiKallue
OpraHMYecKHe COeAUHEHUA» U «Pacno3HaBaHue OPraHUYECKUX COCIUHEHUINY.



BbicokoMoIeKy JISIpHBIE COeTHHEHNS .

OCHOBHbBIC TOHITHS XUMHUH BBICOKOMOJICKYJISIPHBIX COCIMHCHUI: MOHOMEp, MOJIMMED, CTPYKTYPHOE 3BCHO, CTCIICHBb
MOJIUMEPH3AINK, CPEAHSAS MOJICKylsipHass Macca. OCHOBHBIC METOJBI CHHTE3a BBICOKOMOJCKYJISPHBIX COCIUHCHUN —
MOJIUMEPH3AIIHS U TOJIMKOH ICHCALUS.

IomumepHbie  Marepuanbl. [lmactMacchl  (MONMATWIICH,  TOJMIPONHUICH,  MOJUBUHWIXJIOPHI,  MOJUCTHPOI,
MOJUMETHIIMETAKPHJIAT, IOJIMKAPOOHATHI, MOUATHIICHTepedTanaT). Y Tuwin3anus u nepepaboTka IiacTHKa.

OnacToMephl: HAaTypalbHBIH KaydyK, CHHTCTHYECKHE Kaydykd (OyTaJaMeHOBBIH, XJIOPOIMPEHOBHIM, H3OMPEHOBHIN) U
CHIINKOHEI. Pe3nna.

Bomnokna: HaTypambHBIE (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTCTHYECKHE
(xampoH U JaBcaH).

[Momumeps! ciennanbHOTO HazHaueHH (Te(IIOH, KeBJIap, SIEKTPOIPOBOISIINE TOTUMEPHI, Onopa3iaraeMble IOJIHMEPHI).

DKCIEPUMEHTAIBHBIC METOJbI M3YyUYCHHS BEIICCTB M WX IPEBPAINCHHA: O3HAKOMIICHHE ¢ 00pasliaMu NPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB, PCIICHHE YKCIICPUMEHTATBHBIX 3a7a4 10 TeMe «Pacrmo3HaBaHue miacTMace u
BOJIOKOHY.

PacuérHrle 3agaun.

HaxoxneHue MOJICKYISIpHON (OPMYINIbI OPraHUYECKOTO COCIUHCHHUS TI0 MAcCOBBIM JIOJISAM 3JICMEHTOB, BXOJSIIMX B €r0
COCTaB, HAXO0XKJICHHE MOJICKYISIPHOW (HOPMYJIBI OPraHUYECKOTO COCIUHEHHUS MO Macce (00bEMY) MPOTYKTOB CrOpaHHs, IO
KOJIMYECTBY BemecTBa (Macce, 00BbEMY) NPOAYKTOB PEAKIWH W/WIM HCXOTHBIX BEMIECTB, YCTAHOBJICHHWE CTPYKTYPHOU
(opMyIBI OPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WM CIIOCOOOB IONYyYCHHS, ONPEHCICHUE IONU
BBIXOJIA IPOIYKTA PEaKIIUH OT TCOPETUICCKH BO3MOKHOTO.

MeXIpeqMeTHBIC CBSI3H.

Peanmzamus MeXnpeaMETHBIX CBs3ed TpHW W3YyYCHWH OpraHWMuYeckod xmMuu B 10 Kiacce OCYIIECTBISIETCS dYepes
WCTIONB30BaHUE KaK OOIMIMX CCTeCTBCHHO-HAYYHBIX TOHSATHHA, TaKk W NOHATHHA, MPHUHATHIX B OTACIBHBIX IPEIMETax
€CTECTBCHHO-HAYYHOT'O IMKJIA.

OOuIre ecTeCTBCHHO-HAYYHBIC TOHSATHS: SBJICHHE, HaydHbId (DaKkT, THIIOTE3a, TEOpHUs, 3aKOH, aHAJU3, CHHTE3,
kinaccupuKaius, HabJIOACHUE, H3MEPEHHUE, YKCIIEPUMEHT, MOJICIb, MOJICTHPOBAHUE.

dusnka: MaTepHsi, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPIeTUUYECKUN YPOBCHb, BEIIECTBO, TEIIO, 00BEM,
aneFaTHOG COCTOSAHHC BCUICCTBA, (1)I/I3I/I‘ICCKI/IG BCIIMYNHBI, CIVUHUIIbI I/I3MepeHI/I§I, CKOpOCTL, 3Hepr1/1;1, Mmacca.

Buomorusi:  kjieTka, OpraHu3M, OJKOCHCTeMa, Ouocepa, MeTabOoaM3M, HACICACTBEHHOCTh, AaBTOTPOGHBIN H
TeTepOTPOHBIA THII THTaHWA, Opo’keHHe, (POTOCHHTE3, IBIXaHWE, OCNKH, YTIEBOABI, >KHAPHI, HYKICHHOBBIC KHCIIOTEHI,
(bepMeHTEHI.

Ieorpadus: mone3Hble HCKOTaeMBbIe, TOILTHBO.

TeXHONOTHS: MUIIEBIC IPOAYKTH, OCHOBBI PAIMOHAIBHOTO IMUTAHUS, MOIOIIHE CPEACTBA, MATEPHUANBI H3 HCKYCCTBEHHBIX
W CUHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA 1 HEOPTAHUYECKAS XUMMUS

Teopernueckue 0OCHOBBI XUMHUM.

AtoM. CocTaB aTOMHBIX sifiep. XUMUYeCKui ayieMeHT. M3oTomnbl. CTpoeHUE JIEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIC
yucia. DHEPreTHYeCKUe YPOBHU M MOJAYPOBHU. ATOMHbIe opOuTanu. Kiaccupukanus XUMHYECKHX 3JIeMeHToB (s-, p-, d-, f-
JJIeMeHTHI). PacrpeniernieHue 3JIEeKTPOHOB IO aTOMHBIM OpOHWTANIAM. JJIEKTPOHHBIE KOH(UTYpAIMH aTOMOB JJIIEMEHTOB
MIEPBOTO—YETBEPTOTO IEPHOJOB B OCHOBHOM U BO30YXKAEHHOM COCTOSIHUH, OJJICKTPOHHBIC KOH(UTYypaIllid HWOHOB.
DNEeKTPOOTPULATENILHOCTD.

[lepuoauueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux snemeHToB [[.M. MenzneneeBa. CBA3b NePUOIUUECKOTO
3akoHa U [leproauueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUsI CBOWCTB XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH IMPOCTHIX M CIOXKHBIX BEMIECTB IO TPYIMIaM M TEPUOIAM.
3HaueHue nepuoandeckoro 3akona /1.1. Menneneena.

XuMudeckasi CBSI3b. BHIIBI XUMUYECKOW CBS3HM: KOBAJICHTHAs, MOHHAs, MeTajuimdeckas. MexaHuU3Mbl 00pa30BaHUs
KOBAJICHTHON CBS3M: OOMEHHBIH M JOHOPHO-AKIENTOPHBIA. DHEPrusi W JUIMHA CBA3HM. llONApHOCTH, HANPaBIEHHOCTh U
HACBILAEMOCTh KOBaJIEHTHOH cBsi3U. KpaTHble cBsizu. BonopoaHast cBsi3b. MeXMOJIEKYIISIPHBIE B3aUMOIECHCTBUSL.

BasieHTHOCTh W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b DJIEKTPOHHOUW CTPYKTYpPHI MOJIEKYJ C WX T€OMETPUYECKUM
CTpocHUEM (Ha MPUMEPe COCTUHECHUH 3JIEMEHTOB BTOPOTO NIEPHOIA).

[IpencraBneHne 0 KOMIUICKCHBIX coenuHEHHsAX. COCTaB KOMIUICKCHOTO HOHA: KOMILIEKCOOOPa30BaTelNb, JUTAHJEIL.
3HaueHue KOMIUIEKCHBIX coelnHeHul. [IoHsATHE 0 KOOPAMHALIMOHHON XUMHUHU.

BemectBa MOJNEKYIAPHOTO M HEMOJIEKYISIPHOTO CTPOCHHS. THIBI KPUCTAIUTMYECKUX PEHIETOK (CTPYKTYp) M CBOWCTBA
BEILIECTB.

ITonsTne o nucmepcHbIX cucTeMax. MctuHHBIE pacTBOpHl. IlpencraBieHne O KOJUIOMAHBIX pacTBopax. CrmocoObI
BBIPQXKEHUSI KOHIIEHTPAIIMM PacTBOPOB: MaccoBasi JOJIs BEIIECTBA B PAcTBOpPE, MOJsipHAas KOHIEHTpauus. HaceieHHbie U
HEHACBIIIEHHbIE PaCTBOPHI, pACTBOPUMOCTh. KpucTamoruaparsl.

Knaccupukamuss 1 HOMEHKIATypa HEOPTaHMYECKMX BEIIECTB. TpHUBHATBHBIC HA3BAHHUSA OTHACNIBHBIX IIPEICTaBUTEICH
HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XuMAYeCKUX pPEeaKIuidi B HEOPTAaHMIECKON W OpPTaHMYECKONH XUMHH. 3aKOH COXpaHEHHUsS MAacChl BEIIECTB,;
3aKOH COXPAaHCHHsI U TPEBPAINCHUS DHEPTUU IMPH XUMHUYECKUX peakuusx. TeruoBble 3(Q(EeKThl XMMUYCCKUX PEaKIuil.
TepMoxumuueckue ypaBHEHUS.



CKOpOCTh XUMHYECKOH peakiuu, e€ 3aBHCHMOCTb OT Pa3IM4HBIX (pakTopoB. ['OMOTEHHBIE M T€TepOreHHBIC PEaAKIHH.
Karanus u xaranus3aTopsl.

OOpatuMble ¥ HeoOpaTHMbIe peakuuu. XHMHYeCKoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO paBHOBecHs. DakTophl,
BIIMSIIOIUE HA MOJI0XKEHHE XUMHUECKOTO PaBHOBECHUS: TeMIIEpaTypa, AaBICHUE U KOHLEHTPALMM BELIECTB, YUYaCTBYIOUIUX B
peaxuuu. IIpunnun Jle [latense.

Onekrponurnyeckas muccouuanus. CuinbHble M cnabble anekTpoiuthl. Crenenp aucconuanuu. Cpexa BOJTHBIX
pacTBOpOB: KHCIOTHas, HelTpampHas, menodHas. Bomopomusrii mokaszarens (pH) pactBopa. I'mmponms coneit. Peakmmm
HNOHHOTO OOMEHa.

OKHCINTENTHPHO-BOCCTAHOBUTENbHBIE peakunu. CteneHp okuciaeHus. OKHCINTENh W BOCCTAHOBHTENb. lIporeccs
OKHCJICHHS W BOCCTAHOBJICHHS. Ba)KHEHIINE OKHCIMTENN W BOCCTAHOBUTENU. METOX 3JEKTPOHHOrO OamaHca. DIIEKTPOIH3
PacTBOPOB M PACIUIABOB BEILECTB.

OKclepUMeHTAIbHBIE METO/IbI U3YUEHHs BELIECTB U UX IPEBPALCHUN: pa3sIoskeHUEe MEPOKCHUIA BOJOPOA B IPUCYTCTBUI
KaTaJln3aTopa, MOJEIH KPUCTAJUNINUYECKUX PEIIETOK, MPOBEACHUE PeaKIiii HOHHOr0 0OMEeHa, ONpeesIeHUe CPpebl PACTBOPOB C
MIOMOIIBI0 MHAMKATOPOB, HM3YYEHHE BIHMSHUS PAa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH pPEaKIUu M IIO0JIOKEHHUE
XMMHYECKOTO paBHOBECHS.

Heoprannueckasi xumusi.

[Monoxenne HemerayuioB B Ilepmomuueckoil cucreme xuMuueckux snemeHToB JI.M. MenzneneeBa u 0coOeHHOCTH
CTpOeHHS UX aTOMOB. PHU3HIECKHE CBOWCTBA HEMETAILIOB. AJIOTPONHUS HEMETAIIOB (Ha MPUMEPE KUCIOpoa, cepsl, pochopa
U YTIIepOoa).

Bomopon. [Ilomydenwe, ¢usmueckne W XHMHYECKHE CBOWCTBA: pEakUM € MeETAUIAMH W HEMETaUIaMH,
BOCCTAHOBHTENIbHBIE CBOMCTBA. I'mapuabl. TOIIMBHBIE 3IIEMEHTHI.

I'anorensr. Haxoxnenne B mpupoze, crocoOsl MonydeHHs, GU3UIecKne U XMMHUUECKHE CBONCTBA. [ aoreHoBOIOPOABL.
BaxHeimme KHCIOpOJICOAEpKallHe COCTUHEHHS TaloreHoB. JlabopaTopHble W TNPOMBIIUICHHBIE CIIOCOOBI ITOTYYCHUS
rajoreHoB. [[puMeHeHre raloreHoB U X COSUHEHUN.

Kucnopon, o3zon. JlaGoparopHble ¥ IPOMBIIUICHHBIE CIIOCOOBI TOJydeHUs] Kuciopoda. dusnueckue M XUMHUYECKHE
CBOIMCTBA M MPUMEHEHHE KUCIOpOoia U 030HA. OKCHUABI U MEPOKCHIBL.

Cepa. HaxoxaeHue B pupoje, crocoObl MOJydeHusl, JU3nYeckue U XMMU4eckue cBoiicTBa. CepoBoIOpO, CYIb(GUIBL.
Oxcun cepwi(IV), okcun cepwi(VI). CepHuctas u cepHast KMUCIOTHI U uX coir. OCOOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI.
IIpumeneHue cepsl U €€ COCIUHEHUN.

A3zor. Haxoxnenue B mpupose, CiocoObl MoTydeHHs, pru3ndeckue U XMMUIECKHe CBOHcTBAa. AMMHUaK, HUTpHABL. OKCHIIBI
a3oTa. A30THCTas M a30THas KUCIOTHI W HMX coyd. OCOOCHHOCTH CBOWMCTB a30THOH KHCIOTHI. lIpMMeHeHme a30Ta M ero
COCTMHEHUH. A30THBIC yIOOpEHUS.

®ocdop. Haxoxnenrne B npupoje, CocoObl moydeHns1, Gu3nveckne U XuMuieckne cBoiictBa. @ocdumsr u pochu.
Oxcunbl hocdopa, pocthopHast kuciota u e€ conu. [Ipumenenune pocdopa u ero coequaenuit. GochopHbie ynoOpeHHUI.

Yrnepoa, HaxoxkIeHHWE B Tpupojsie. AIoTpomnHble Moaudukanuu. dusndeckre M XUMHUYECKHE CBOWCTBA MPOCTHIX
BelecTB, oOpa3zoBaHHBIX yriaepogoM. Oxcup yriaepona(ll), oxcun yraepoma(IV), yrompHas Kuciota W €€ COJM.
AXTHBHPOBaHHBII yroib, ancopbums. Dymiepensl, rpadeH, yriepojaHble HaHOTPYOKH. [IprMeHeHHe HpOCTHIX BEIECTB,
00pa30oBaHHBIX YIIIEPOAOM, U €ro COCANHEHUI.

Kpemuuii. HaxoxxaeHue B npupojie, CriocoObl mojyueHus, pu3ndeckue U xumudeckue cpoiictBa. Okcup kpemuus(I1V),
KpEeMHHEeBas KUCIIOTa, CUIMKATHL. IIpuMeHeHne kpeMHHA U ero coequHeHuil. CTeKyo, ero nojay4eHne, BUIbl CTEKIa.

IMonoxenne merauioB B Ilepronuueckoil cucreMe XHMHYECKHX 37eMEHTOB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
obosouex atoMoB MerayuioB. OOmue ¢usndeckue cBoiicTBa MetaiuioB. [IpumeHneHne mMetamuioB B ObITy M TexHHKe. CIIIaBEI
METAaJLIOB.

DNEeKTPOXMUMHUYECKUH psJ HampspkeHHH MetamaoB. OOme crocoObl IOMY4YeHUs METaUIOB: THAPOMETAITyprus,
MTUPOMETAITYPIHs, dMeKTpoMeTaTyprus. [lorsaTie o koppo3un MeTamioB. CriocoObl 3aIUTEl OT KOPPO3HH.

OOmrast xapakTepucTuka MeTauioB [A-rpynmsel [leprogmaeckoil cCHCTEMBI XUMHUYECKHUX 3JeMEHTOB. Harpuil u kamuii:
MOJTydeHNe, (PU3NIeCcKIe 1 XUMIUECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U X COSANHEHHH.

Obm1as xapakrepuctika MetamioB [IA-rpymnmsr Ilepuoamaeckoil CHCTEMBI XUMHYECKUX JIEMEHTOB. Marauii U KaJabIHi:
MoJydeHne, (pru3ndeckne M XMMHUYEeCKHe CBOHCTBA, MPUMEHEHHE MPOCTHIX BEHIECTB M WX coequHeHui. JKECTKOCTh BOABI M
crocoOsI e€ yCcTpaHeHHSI.

AJIOMHUHUI: TIONy4deHne, (U3NYecKre W XMMHUYECKHe CBOICTBA, MPUMEHEHHE MPOCTOrO BEIIECTBA M €r0 COCTUHEHUH.
AmboTepHBIE CBOWCTBA OKCH/IA M THIPOKCHIA AITFOMUHIS, THAPOKCOKOMIUIEKCHI aTFOMHHUS.

OOmas xapakTepucTHKa MeTayuIoB Mo6ouHbIX noarpyni (b-rpymm) [lepnoaudeckoil cUCTEMbI XHMHYECKUX DJIEMEHTOB.

®dusnyeckne ¥ XMMHYECKHE CBOWCTBa XpoMma M ero coexuHeHud. Okcunasl u ruapokcuiasl xpoma(ll), xpoma(Ill) u
xpoma(VI). XpomaTsl 1 AMXpOMATHI, UX OKHCIIUTEbHBIE CBOIicTBa. [loiyueHne n npuMeHeHne Xpoma.

@dusnyeckne W XUMHUYECKHE CBOMCTBa MapraHla M ero coexuHeHWd. Baxneidimme coeanHenus wmapranua(ll),
mapranna(1V), mapranna(VI) u mapranna(VII). [lepmanranar xainus, €ro OKUCIUTEIbHbIE CBONCTBA.

dusnveckue 1 XUMUIECKHE CBOMCTBA JkeJe3a U ero coennHeHnid. Okcuabl, ruapokcuanl u conn xene3a(ll) u xenesa(Ill).
[Tomyyerne u MpUMeHEHHE JKeJie3a U eTo CIUIaBOB.

dusnueckue U XMMUYECKHE CBOWCTBA MeIH U €€ coequHeHUH. [ToyyeHne u npuMeHeHne MeJid U e€ COeTMHEHUIA.

[uuk: mosydeHune, QU3NIECKUE W XUMHUYECKHE CBOHCTBAa. AMQOTEpHBIE CBOWCTBAa OKCHIA M THAPOKCHAA IIWHKA,
THIPOKCOKOMIUIEKCHI HUHKA. [IpUMeHeHne IMHKA U €T0 COCIUHEHHN.

OKCIEepUMEHTAIBHBIE METO/IBI N3YUCHUS BEIECTB U MX MPEBPALICHUI: H3ydYeHHE 00pa3l0B HEMETAIOB, TOPCHUE CEPHI,
¢docdopa, xeneza, MarHus B KHUCIOPOJE, M3YUYCHHME KOJUICKIMH «MeTalibl M CIUIaBbI», B3aUMOJCHCTBUE IIECJIOYHBIX H
LIEI0YHO3EMEIIbHBIX METAUIOB C BOJIOW (BO3MOXKHO HMCIOJIB30BaHUE BU/ICOMATEPHUANIOB), B3aMMOJACHCTBUE IIMHKA U JKeje3a C
pacTBOpaMu KHCIOT U IIeJIouel, KaueCTBEHHbIE PEAaKLUU Ha HEOpraHMYEeCKHe AaHMOHBI, KaTHOH BOAOPOAAa M KaTHOHBI



METa/UIOB, B3aUMOJEHCTBME TUAPOKCUJIOB QJIIOMUHUS M IMHKA C pacTBOpaMU KHUCIOT M INEJIOYeH, pelleHHe
SKCIIEPUMEHTANBHBIX 3a1au 1o TemaM «['ajorens», «Cepa m e€ coequHEeHUs», «A30T U (GOchOp M UX COCAWHECHU,
«MeTautbl TIaBHBIX MOATrPYHID», «MeTaJulbl HOOOYHBIX HOATPYIII.

XuMHuUs 1 KU3Hb.

Pons xumMum B oOecrnie4eHHHM YCTOHYMBOIO pa3BHTHs 4desjoBeuecTBa. lIOHSITHE O HAy4HBIX METOJaX IIO3HAHUS M
METOJIOJIOTUH HAay4HOTo HcciiefoBaHus. HaydHble NMpUHIUIBI OpraHU3allMd XMMUYECKOTO NMPOU3BOACTBA. [IpoMbliiieHHbIe
CHOCOOBI TIONTydECHUS] BaKHEWIIMX BEHIECTB (HA MpPUMEpPE IPOM3BOACTBA aMMHAKa, CEPHOM KHCIOTHI, METaHOIa).
ITpoMbInUICHHBIE CIOCOOBI TOMYYEHUsI METAUIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpeasl U ero
noceAcTByA. Ponk XxuMuu B o0ecrieueHNN SHEPTeTHIECKOH 0€30ITacHOCTH.

XuMusl U 340poBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia MCHOIb30BaHUS JEKApCTBEHHBIX NpenaparoB. Poib
XMMHWU B Pa3BUTHH MEIULHEIL.

XWMUS UK OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIe 100aBKU. Poib XuMuK B obecrieueH!H HIIEeBOH 0€301MacHOCTH.

Kocmernueckue u mapdromepnsle cpeactBa. beiroBas xumus. [IpaBuna 6e30macHOrO HCIONB30BaHHS IIPENapaToB
OBITOBOI1 XMMUH B IIOBCEAHEBHOM KH3HU.

XWMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENBHBIE MaTepuaibl (IeMeHT, OETOH).

XUMHS B CENTLCKOM X03s1iicTBe. OpraHuueckue 1 MUHEpAJIbHbIE yI00pEHMSI.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepuanbl, Kpackd, CTEKJIO, KepaMuka. Marepuansl A 3IEKTPOHUKH.
HanoTtexHomorum.

Pacuérnsle 3amaun.

Pacuérel: Macchl BemecTBa mwin 00bEMa ra30B MO0 M3BECTHOMY KOJHMUYECTBY BEIIECTBA, MAcce€ WM O00BEMY OJHOTO M3
YYacTBYIOUIMX B PEaKIMH BEHIECTB, MAacchl (00bEMaA, KOJIMIECTBA BEIECTBA) MPOAYKTOB PEAKIWH, €CIH OJHO W3 BEIIECTB
HUMeeT IpHMecH, Macchl (00bEMa, KOJIMYecTBa BEIIECTBA) MPOIYKTa PEAKIMH, €CIIM OJHO M3 BEIIECTB JAHO B BHUJIE PAacTBOpa C
OnpenenEHHON MacCOBOM I0JIEN paCTBOPEHHOTO BEIIECTBA, MACCOBOM JOIH U MOJSIPHON KOHLIEHTPAIMK BEIIECTBA B PACTBOPE,
JIOJIM BBIXOJ1a MIPOJYKTa PEaKIU OT TEOPETHUECKU BOZMOXKHOTO.

MexnpeaMeTHBIE CBS3H.

Peanu3zanus MeXNpeIMeTHBIX CBA3EH NMPU W3y4YeHUH OOLIeH M HeopraHudeckoil xuMuH B 11 Kiacce ocyliecTBIsieTCs
4yepe3 HCHOJIb30BaHWEe KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHITHH, TaK W IMOHSTHH, NPHHATHIX B OTACNBHBIX IMpPEIMETax
€CTECTBECHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IIOHATHS: SIBJICHWE, HAy4HbIH (aKkT, THIOTEe3a, TEOpHs, 3aKOH, aHallu3, CHHTE3,
KJIaccu(UKaIys, MepuoJuIHOCTh, HaOII0JeHNE, U3MEPEHUE, SKCTIEPUMEHT, MOZENb, MOICIIUPOBAHIE.

@dusnka: MaTepusi, MHUKPOMHUp, MAaKpOMHp, aTOM, 3JIEKTPOH, NMPOTOH, HEUTPOH, HOH, H30TOMNBI, PagHOaKTHBHOCT,
MOJIEKYJIa, SHEPTETHIECKUH yPOBEHbD, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSTHHUE BEIECTBA, HACANbHBIN ra3, Gpusnieckue
BEIMYUHBI, €AUHULBI U3MEPEHHS, CKOPOCTh, SHEPTHs, Macca.

Bronorus: knerka, opraHm3M, sKocHcTeMa, Ouocdepa, MeTaboIM3M, Makpo- M MHKPOIIEMEHTHI, ONKH, XKHPBHI,
YTJI€BOMBI, HyKJIEHHOBBIE KUCIIOTHI, (DepPMEHTHI, TOPMOHBI, KPYyTOBOPOT BEIIECTB U IIOTOK YHEPTHUHU B SKOCHCTEMAX.

I'eorpadusi: MuUHEpalbl, TOPHBIE TIOPO/IbI, MI0JIE3HBIE HCKOMIAeMBbIe, TOIUINBO, PECYPCHI.

TexHonorus: XWUMHUYECKas MPOMBIIIJICHHOCTh, METAJUTypIrus, CTPOWTENbHBIE MaTepUaNbl, CEIbCKOXO3HCTBEHHOE
MIPOM3BOJICTBO, TIMIIEBAs MPOMBILIUIEHHOCTh, (hapMaleBTHYeCKass IPOMBIIUICHHOCTb, IPOU3BOACTBO KOCMETHYECKUX
IIpernapaToB, IPOU3BOACTBO KOHCTPYKITHOHHBIX MaTepPHAaJIOB, JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUNSA ITPOI'PAMMBI 110 XMMNWW HA VIJIYBJIEHHOM YPOBHE
CPEJJHET'O OBLIEI'O OBPA3OBAHN A

JINMYHOCTHBIE PE3YJIbTATBI

B cooTBETCTBHH € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHMs IpEAMETA
«X¥UMHS» Ha ypOBHE CpeAHEro ofIiero oOpa3oBaHUs BBIIECICHBI CIEAYIOIIUE COCTABISIOLUIME: OCO3HAHHE OO0YYarOUMMUCS
poccuiickoit rpa)xJ1aHCKON HASHTUUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSATENILHOCTH M CAMOOIIPECNICHUIO; HAJIN41e
MOTHUBALUH K 00y4EHUIO; TOTOBHOCTH U CIIOCOOHOCTH 00Y4YaIOIINXCsl PYKOBOACTBOBATHCSI IPUHATHIMU B OOILECTBE MTPABUIAMH
U HOpPMaMH IOBEJCHUS;, HAJIUYUE MPABOCO3HAHMS, SKOJOTHMYECKOH KyJbTYpHl; CIIOCOOHOCTH CTaBUTh €M U CTPOUTH
KU3HEHHBIE TUIaHBI.

JINYHOCTHBIE PE3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHS» OTPaXaloT c(HOPMHPOBAHHOCTH OIbITA IT03HABATEIBHOW M
MPaKTHYECKOH AEATEIBHOCTH 00YIAIOMINXCS B IIPOIIECCE pealn3aniui 00pa30BaTeIbHON AeATETbHOCTH.

JImIHOCTHBIE pE3yNbTaThl OCBOCHUS NMpeaMeTa «XHMUS» OTPakaroT C(HOPMHUPOBAHHOCTH OIBITA ITO3HABATEIBHON H
MIPaKTHYECKOH AEATEIHPHOCTH 00YUaOMMXCs B IPOIECCE PeaTU3any 00pa3oBaTENBbHOM NS TENFHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUS .

0CO3HAHMS 00YJAIOIINMHICS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 003aHHOCTEH, yBaXKEHUS K 3aKOHY U ITPABOIIOPSIIIKY;

MIPECTAaBICHNS O COLUANIBHBIX HOPMaX U NMPAaBHIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATENbHOCTH NPU CO3/JaHMM YYEOHBIX IPOCKTOB, PEIICHHH YYEOHBIX W
TIO3HABATCIIbHBIX 3a/1a4, BBIIOJIHCHUN XUMHUYCCKUX SKCIICPUMEHTOB,

CHOCOOHOCTH NOHUMATh M NMPUHMMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apryMEHThl JPYIHX NpH aHaJu3e Pa3IHYHbIX
BUJIOB YUCOHOM JEATEIBHOCTH;

2) NAaTPUOTHYECKOr0 BOCIIMTAHUS

LEHHOCTHOT'O OTHOILEHHSI K HCTOPUYECKOMY U HAYYHOMY HACJIEIHNIO OTEYECTBEHHON XUMUH;

YBaKCHHS K MpOLECCy TBOPYECTBA B OOJIACTH TEOPHM W MPAKTUYECKOTO NPIJIOKECHUS XUMHH, OCO3HAHUS TOTO, YTO
JaHHBIE HAYKH €CTh PE3YNbTAT UINTEIbHBIX HAOIIOACHUH, KPOIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX MTOUCKOB, ITOCTOSHHOTO TPYZAa
Y4EHBIX U NIPAKTUKOB;

MHTEpeca U MO3HABaTEIbHBIX MOTHBOB B IIOJIyYCHNUH M TIOCIEIYIOIEM aHAIN3¢ HH(POPMAINN O TIEPEIOBBIX JOCTHXECHHUIX
COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUSA, OTUYCCKOI'O IMOBEACHUSA,

CHOCO6HOCTI/I OLICHUBATHL CHUTyalluH, CBA3aHHBIC C XUMHUYCCKUMU SABJICHUAMH, U TPUHUMATL OCO3HAHHBLIC PCHICHUA,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U HEHHOCTH,

TOTOBHOCTHU OLICHHUBATh CBOE TMOBEACHUEC U TTOCTYIIKHU CBOUX TOBapHIJ.[eﬁ C HO3I/IHI/Iﬁ HpPaBCTBECHHBIX U IIPABOBBIX HOPM U C
y4€TOM OCO3HAHUS IOCIIEACTBUH TOCTYIKOB;

4) popMupoBaHMSA KYJIbTYPbI 310POBbSI:

TIOHMMAaHMS LEHHOCTEH 370pOBOTO M 0Oe30macHOro obOpas3a JKM3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY M IICHXUYECKOMY 37I0POBbIO;

co0JIoIeHNs TIpaByI OE30I1aCHOTO OOpAIIEHHs C BEIIECTBAMH B OBITY, IIOBCEHEBHOI XM3HH, B TPYIOBOH JIESTEILHOCTH;

TIOHMMaHHS [IEHHOCTH TPaBHJI HHANBHUYAIFHOTO U KOJUISKTHBHOTO O€3011aCHOTO TOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIINX
3I0POBBIO U KU3HU JIIOJEH;

OCO3HAHMA MOCIEACTBUH U HEMIPUATHUS BPEAHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEHHS);

5) TpynoBoro BocnuTanus:

KOMMYHHUKaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIBCKON AEATEIBHOCTH, OOIIIECTBEHHO TI0JIE3HO, TBOPUECKOI
U APYIrux BUAAX AEATEIbHOCTU;

YCTaHOBKM Ha aKTUBHOC YYaCTHC B PCIICHHWHU NPAKTHYCCKUX 3adayd COHHaHBHOﬁ HaIpaBJICHHOCTHU (B paMKax CBOCTO
KJ1acca, IIKOJIB);

MHTEpeca K MPAKTHUECKOMY U3yHYEHHIO MPOQEeCcCHil pa3IMyHOTo pojia, B TOM YMCIIe Ha OCHOBE NPUMEHEHHS MIPEAMETHBIX
3HaHUIl 10 XUMHUU;

yBa)K€HUsI K TPYAY, THOAAIM TpyJa U pe3yabTaTaM TPYAOBOH AEATENbHOCTY;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WHIMBHIYaJIbHOH TpaeKTOpHH 0Opa3oBaHMs, Oynymieil nmpodeccuu U pealu3annn
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XMMHUH, HHTEPECOB U IOTpeOHOCTEH
o0111ecTBa;

6) 9K0JI0rHYeCKOr0 BOCTUTAHMSI

9KOJIOTHYECKH [IEeJIECO00pa3HOTO OTHOMICHNS K MPUPOAE KaK HCTOYHUKY CYIIECTBOBAHHMS KI3HH Ha 3eMIIe;

IIOHMMAaHMS T100aIbHOIO XapakTepa ISKOJIOTMYECKUX np06neM, BJIMAHUA OKOHOMHYCCKHUX IIPOLECCOB HA COCTOSHHEC
MIPUPOAHON U COLIUANIBHOM Cpenbl;

OCO3HaHUuA HeO6XOJlI/IMOCTI/I HCIIOJIb30BaHUA )IOCTI/I)KGHI/II\/'I XUMUHU JJid  pCIICHUA BOIIPOCOB PAMOHAJIBHOI'O
IIPUPOONOIb30BAHUS;

AaKTUBHOTO HEMpUSTHA MACHUCTBUH, MPUHOCAMIMX Bpel OKpYXKaloLled NpUPONHOH cpene, yMEHHUs HpOTHO3MPOBATH
HeOJ1aronpuATHBIE YKOJIOTHUECKHE TIOCIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATh HX;



HaJIM4Us Pa3BHTOTO IKOJOTHMYECKOTO MBIIUICHHS, JKOJIOTHYECKOH KyNbTYpBHI, ONBITa IEATCIBHOCTH 3KOJOTMYeCKOH
HAaIlPaBJICHHOCTH, YMEHHS DYKOBOJCTBOBAThCS MMH B IIO3HABATENbHOH, KOMMYHHKATHBHOM M COLMANbHOH IpaKTHKE,
crocoOHOCTH W YMEHHSI aKTUBHO MIPOTHBOCTOSTH UACOIOTHH XeMO(poOu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON NPaKTHKY;

MOHUMAaHUA CIeIU(PUKHA XUMUH KaK HaAyKH, OCO3HAHHA €€ PoiH B ()OPMHUPOBAHMU PAlMOHATEHOTO HAYYHOTO MBIIIICHHS,
CO3JIaHWH LIEJOCTHOT'O MPECTaBICHHsT 00 OKPYKAIOIEeM MUpPE KaK O €ANHCTBE MPUPOABI M YeJI0BEeKa, B IO3ZHAHUHU IIPHUPOIHBIX
3aKOHOMEPHOCTEH U PelIeHHH POOJIeM COXPaHeHHMs IIPUPOAHOTO PAaBHOBECHS;

yOexxn€HHOCTH B 0CO00H 3HAYUMOCTH XUMHU JJIsl COBPEMEHHOM IIMBUIIM3AIMH: B €€ TyMaHHCTHYECKOH HaIpaBICHHOCTH
1 BOXHOH POJIM B CO37aHMU HOBOW 0a3bl MaTepualbHOW KYJIBTYpHI, B PELICHHH INI00AbHBIX IPOOJIeM YCTOWYHNBOTO Pa3BUTHA
YeJI0BEUECTBA — CHIPhEBOM, SHEPTETHIECKOM, MUIIEBON M 3KOJIOTHYECKOH 0€3011acHOCTH, B Pa3BUTHU MEAMLIUHBI, 00eCIIeYe HUN
YCJIOBHI YCHEUIHOTO TPY/a ¥ 9KOJIOIMYECKH KOM(OPTHOH KHU3HU KaXKIOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HayYHOU TI'PAaMOTHOCTH: IOHMMAHUsS CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJB3YEeMBIX B ECTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HCIIONB30BaTh IIOJydacMble 3HAHUS JUIA aHauW3a M OOBICHEHWs SBICHUH OKPYXKAIOIIEro Mupa U
NPOUCXOIAIIMX B HEM W3MEHECHUH, YMEHHS [elaTh 000CHOBAaHHBIC 3aKIIOUYCHHS HA OCHOBE HayYHBIX (DAaKTOB U MMEIOIIUXCS
JaHHBIX C LEJIBI0 TOJYYEHHS JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XUMUYCCKHE 3HAHHS UL PELICHHs MPOOJeM B peajbHBIX KU3HEHHBIX
CHUTYaIHsX;

MHTEpeca K MO3HAHUIO, UCCIIEJOBATEILCKON IESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K aKTUBHOMY IIOJYYEHHIO HOBBIX
3HAHUH 110 XMMHHU B COOTBETCTBHU C KU3HECHHBIMH HOTpe6HOCT51MI/I;

HHTEpeca K 0COOCHHOCTSM Tpy/a B pa3iuuHbIX chepax npodeccHoHaIBHOM NesaTeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHUS MIPOTPAMMBI I10 XMMHUH Ha YPOBHE CPEAHETO 00IIET0 00pa30BaHNs BKIIOYAIOT:

3HAYUMBbIC 11 POPMHUPOBAHKSI MEPOBO33PEHUS 00YIAIOMINXCS MEXIUCIUILTMHAPHBIC (MEXIIPEeIMETHbIE) 00IeHayYHbIC
TIOHATHS, OTPAXKAIOIMINE LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M CIEHU(HKYy METOIOB IIO3HAHUS, HCIOIb3YCMbIX B
€CTECTBEHHBIX HayKaxX (Marepus, BEIECTBO, SHEPTHs, SBICHHE, MPOIECC, CHCTeMa, HaydHBbIH (DakT, TPHUHINI, TMIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUsl, UCCIIE0BaHNE, HAOIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBepcajbHble y4eOHble JieiicTBHs (II0O3HABaTelbHbIe, KOMMYHHKATHUBHBIC, DETrYJSTHBHBIE), OOecleunBaone
(dopmupoBanue HyHKIIMOHATBHON IPAMOTHOCTH M COLIMAILHON KOMITETEHIIMH 00Y4atOIUXCS;

CHOCOOHOCTh  O0YyYaroUIMXCS HMCIOJb30BaTh OCBOCHHBIE MEXIUCUHUIUIMHAPHBIC, MHPOBO33PEHYECKUE 3HaHHI U
YHHUBEpCaJbHbIe yueOHbIe EHCTBHUS B TO3HABATEIBHOM U COITMATBHOMN MPaKTHKE.

MertamnpeagMeTHble  pe3yibTaThl  OTPAKAIOT  OBJAJEHHE  YHUBEPCAIBHBIMH  y4eOHBIMH  IIO3HaBaTEIbHBIMHU,
KOMMYHUKATHBHBIMU U PETYJISATUBHBIMH JEHCTBUSIMHU.

IHo3naBaTe/ibHbIEe yHUBEpPCAIbHbIE YueOHbIE 1eHCTBUS

1) 6a30BbIe JOruUecKne IeiicTBUM:

CaMOCTOATENHFHO (POPMYITHPOBATE M aKTyaIH3UPOBATH POOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTpENeNATh IeNN JESITeIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU WX JOCTIDKEHHS, COOTHOCHUTH Pe3yJbTaThI
JCATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,

HCIOJIB30BaTh IPHU OCBOCHUUN 3HAHUH HpI/IéMBI JIOTUYCCKOTO MBIIIJICHUA: BBIAC/IATE XapaKTECPHBIC MPU3HAKN MOHATHH U
yCTaHaBJIMBATb UX B3aUMOCBA3b, UCIIOJIB30BATHL COOTBECTCTBYIOMINE OHATUA JIA 06’[))ICHCHI/I$I OTACIIBHBIX (baKTOB )4 ﬂBHeHHﬁ;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUU JJIA KIIaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNUYCCKUX peaKum‘/'I;

YCTaHaBJIMBATh NPUYUHHO-CIICACTBEHHBIC CBA3HU MEXKIY N3yIaCMbIMU ABJICHUAMU,

CTPOWTH JIOTUYECKHE pACCYXICHHsS (MHIYKTUBHBIC, IEAYKTUBHBIC, IO AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEUHS B PACCMATPUBACMEBIX SIBICHUAX, (JOPMYIUPOBATH BEIBOIBI M 3aKITFOUCHHS;

MPUMEHATh B TIPOIECCE MO3HAHUS HCIOJb3yeMbIe B XMMHH CHMBOJIMYECKHC (3HAKOBBIC) MOJEIH, IPEOOpPa3OBBIBATH
MOJICIbHBIC TIPEACTABICHUS — XHMHYECKHH 3HAK (CHMBOJ) JJIEMEHTa, XUMHYECKas (QOpMylia, ypaBHEHHE XHMHUYECKOM
peaKiuu — TPH PEHICHHHA YYeOHBIX II03HABATENBHBIX M NPAKTUYCCKUX 33734, NPUMCHSTH Ha3BaHHBIC MOJICIbHEIC
MIPEICTABICHHUS JJIS BRISIBJICHHUS XapPAKTEPHBIX IPU3HAKOB H3YYaeMBIX BEIICCTB U XUMHUYCCKUX PEAKIUI.

2) 6a30Bble HCCIIEA0BATEIbCKHE TeHCTBUS:

BJIaICTh OCHOBAMH METO/I0B HAYYHOT'O IMO3HAHUA BEUICCTB U XUMHUYCCKUX peaKum‘/'I;

(dhopMynmHupoBaTh LENH W 3aa9i MCCIICJOBAHMS, MCTIOIh30BaTh MOCTABIEHHBIE M CAMOCTOSTENILHO CPOPMYITUPOBAHHBIC
BOIIPOCHI B KA4YE€CTBE€ HHCTPYMCHTA IO3HAHWA W OCHOBBI JIJIA q)OpMI/IpOBaHI/Iﬂ THUIIOTE3BI IO IIPOBEPKE TMPABUIBHOCTH
BBICKA3bIBACMBIX Cy)l(}leHI/Iﬁ;

BJIAICTh HABBIKAMU CaAMOCTOSATCIBHOI'O INIAHUPOBAHUA U MPOBCACHUA YYCHUYCCKUX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH
YMEHHUSI HaOJIIOJATh 3a XOJIOM MPOIECCa, CAMOCTOSATENIFHO MPOTHO3HPOBATH €0 PE3yNbTaT, (OPMYIHPOBATH 000OLICHUS U
BBIBOJIBl OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJBTATOB HKCCIICAOBAHUS, COCTABIISATH OOOCHOBAHHBIA OTYET O MPOICIAHHON
paborte;



MpUOOpEeTaTh ONBIT YYCHWIECKOW HCCIECNOBATENECKOM M MPOEKTHOH [AESTENbHOCTH, MPOSBISATE CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOIOB PEIICHHsS NPAKTUYECKHX 334ad, NMPUMEHEHHIO Pa3JIMYHBIX METO/O0B
MIO3HAHMUA.

3) padora c uHpopManueii:

OPHEHTHPOBATHCS B Pa3IMUHBIX HCTOYHNKAX HH(OpMAUK (HayqHO-TIOMyJIApHAs TUTEpaTypa XUMHIECKOTO COAEPKAHNUS,
CIpaBOYHBIE TOCOOWS, pecypchl MHTepHeTa), aHANM3UPOBaTh MH(OPMAIMIO Pa3IMYHBIX BHAOB W (OPM TNpEACTaBICHUS,
KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTH;

(OopMyIHpOBaTh 3aIPOCHl ¥ NPUMEHSTH Pa3IM4YHbIE METOBI IPU HOUCKE M 0TOOpe MH(pOpMaIMU, HEOOXOAUMON Ui
BBINOJTHEHHS YYEOHBIX 3a/1au ONpeIeNIEHHOTO THIIA;

MIPUOOPETATh OIBIT HCHOJIB30BaHU HHPOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U Pa3INYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMpaTh oONTHMaNbHYI0 (opMy mnpencraBneHus uHopmanuu (cxXembl, TpadUKH, AUArPaMMBbI,
TaOJIMILBI, PUCYHKU U APYTHE);

UCTIONb30BaTh HAYYHBIH SI3BIK B KadeCTBE CpPEACTBA MHpH paboTe ¢ XUMHUIECKOW WH(pOpMAaIMEH: NPUMEHATh
MEXIIpeIMETHEIC ((PH3MUECKUEe U MaTeMaTHIECKIE) 3HAKH W CUMBOJIEI, (hOpMyIIbl, a00peBHaTyphl, HOMEHKIATYPY;

HCTIONH30BaTh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIIAJHOCTH.

KoMMyHuKaTHBHBIe yHUBepcaibHble y4eOHbIe 1eiiCTBUA:

3a71aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TEMBbI B X0/I€ THaJIora M/WIN AUCKYCCHH, BEICKA3bIBATh UIEH,
(OopMyIHPOBATH CBOM MPEJIOKEHUSI OTHOCUTENLHO BBITIONIHEHHS TIPEVIOKEHHON 3a/1auu;

BBICTYIIATh C Mpe3eHTalKel pe3ynbTaToB [M03HABATEIBHON EATEIbHOCTH, OJYYEHHBIX CAMOCTOSATENFHO HIM COBMECTHO
CO CBEpPCTHHKAMHU IPH BBINOJHEHHH XUMHUYECKOTO OKCIEPUMEHTa, IMPAaKTUUECKOH paboThl 10 HCCIEIOBAHHIO CBOWCTB
n3y4aeMbIX BELIECTB, peAlM3allMyd Y4eOHOro mpoekTa, W (OPMYJIUpPOBAaTH BBIBOJBI 10 pE3yJbTaTaM IPOBEIEHHBIX
HCCJIEJOBAaHUH ITyTEM COTJIACOBAHMUS MMO3HULIUH B X0J1e 00CYK/ICHUS 1 00OMEHa MHEHHUSIMHU.

PerynsiTuBHbIe YHMBepcaJIbHble y4eOHblIe AelicTBUS:

CaMOCTOSTENIFHO TUIAHUPOBAaTh W OCYIIECTBISATH CBOIO ITO3HABATENbHYIO IEATENBLHOCTD, ONpPEACIss €€ Ienn M 3aJaud,
KOHTPOJIMPOBATH U II0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MPEJIaraéMbIi aJlrOPUTM ACHCTBUI IIPH BBHITIOJIHEHNH YIE€OHBIX
U WCCIIEOBATENbCKUX 3a/a4, BBIONpaTh Hanbosee 3(h(EeKTUBHBIN CIOCO0 MX pEIICHMS ¢ y4ETOM MOJIYYEHHs HOBBIX 3HAHUI O
BEIIECTBAX M XMMHUUECKHUX PEaAKIUIX;

OCYILECTBIISATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIN3a ¥ CAMOOLICHKU.

HNPEJMETHBIE PE3YJIbTATBI

[IpenmeTHBIe pe3ynbTaThl OCBOCHMS NMPOTpaMMBI 10 XMMHUH Ha YIIIyOJEHHOM YpPOBHE Ha YPOBHE CpENHEro oO0Iero
00pa3zoBaHusl BKIIOYAIOT crenuduyeckue At yaeOHoro npeamera « XuMus HaydHbIe 3HAHMS, YMEHHSI U CHIOCOOBI AeHCTBUil
0 OCBOCHHIO, HHTEPIIPETALUU U npeo6pasoBaHmo 3H8.HI/II>1, BUABI ACATCIBHOCTU II0 IMOJYYECHUIO HOBOI'O 3HAHUA U
MPUMEHCHUTIO 3HAHUU B Ppa3IMYHbIX yqe6H1)1x CUTyallMdX, a TaK)KE B pCAJIbHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C XUMUEH.
B nporpammMe 1o XuMuM IIpeIMETHBIE PE3YJIBTATHI IPEJICTABIEHBI 110 TOAaM H3yUCHHUSI.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOECHUS Kypca «OpraHuueckas XUMHsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTb NPEACTABICHNI: O MECTe W 3HAYEHHN OPTaHMYECKOW XMMHU B CHCTEME ECTECTBCHHBIX HAayK M e
POJM B 00ECTIEYEHNH YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA B PEIICHUHN POOIIEM 3KOJIOTHUECKOI, JHEPreTHYECKOH 1 MUIIEBOM
0€3011aCHOCTH, B Pa3BUTHH MEJIUIIMHBI, CO3JaHMM HOBBIX MaTEPHAIOB, HOBBIX HCTOYHHKOB SHEPruH, B OOECHEUCHUH
paIMOHANBFHOTO TMPHPOJIONONB30BaHNA, B (HOPMUPOBAHMM MHPOBO33pEHHA M 0OIIed KyJIbTypbl 4YellOBeKa, a TakKxke
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3A0POBBIO M IPUPOIHOIL cpere;

BJIAJICHUE CHCTEMOH XMMHWYECKHX 3HAHHUH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOMINE TOHITHS — XUMHUYECKUI IIIEMEHT,
aTtoM, SPO W DIEKTPOHHAas 00O0NOYKa aroma, s-, P-, d-aTOMHbIE OpOUTAH, OCHOBHOE W BO30YKIEHHOE COCTOSHHUSI aToMa,
ruOpuIM3anysl aTOMHBIX OpOHMTaNed, WOH, MOJIEKyJla, BaJICHTHOCTb, 3JEKTPOOTPHLATEIHHOCTb, CTENEHb OKHCIICHUS,
XMMHUYECKasl CBS3b, MOJIb, MOJISIPHAsI Macca, MOJAPHBIH 00BEM, YIIEpOAHBIA CKeneT, (PyHKIMOHAJbHAs TpYyINIa, pajukall,
CTPYKTypHBIE (GOpMyibl (pa3BEPHYTHIE, COKpAlIEHHbIE, CKEJETHbIE), W30MEpUs CTPYKTypHas M HPOCTPAHCTBEHHAs
(reomeTpuiecKast, ONTHYECKAs), N30MEPbI, TOMOJIOTHUECKUH PsiJl, TOMOJIOTH, YIJIEBOJAOPO/IBI, KHCIOPOA- U a30TCOIepKaIIne
OpraHUYeCKHe COEIUHEHUS, MOHOMEp, MOIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISPHBIE COCIUHEHUS; TEOPHH, 3aKOHBI
(nepuoguueckuii 3akon Jl. 1. MenneneeBa, Teopust CTpoeHUs] opraHnyeckux BemecTB A. M. bymiepoBa, 3akoH coXxpaHEeHHs
MAacCHI BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS YHEPTUH NIPH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOIMYECKHIH
S3BIK XMMUH, MHPOBO33PCHUYECKHE 3HAHUS, JISKAIlHe B OCHOBE IMOHWMAHUS NPUYNHHOCTH M CHCTEMHOCTH XHMHYECKHX
SBJICHUH; TIPEICTABICHIUS 0 MEXaHM3MaX XUMHUYECKUX PEaKIHi, TEPMOJMHAMUYECKNX M KHHETHYECKUX 3aKOHOMEPHOCTSIX UX
MIPOTEKaHMS, O B3aMMHOM BJIMSHHM aTOMOB W TPYHNII aTOMOB B MOJIEKyJaX (MHAYKTUBHBIH M ME30MEpHBIH 3(QeKTsl,
opuentanTsl | u Il pona); dakromorndeckue CBEACHHS O CBOHCTBaX, COCTaBe, MOJYYCHUU U O€30TaCHOM HCIOJL30BAHHUH
BaOXHEHUIINX OPraHWYECKHX BEIIECTB B OBITYy W NPAKTUYECKOM IESITEIBHOCTH UEJOBEKa, OONIMX HAyYHBIX HPUHIIHIIAX
XMMHUYECKOTO IIPOU3BOJICTBA (HA MPUMEPE MPOM3BOACTBA METAHOIA, IEPepaboTKu HePTH);

c(OpMUPOBAaHHOCTE YMEHHMH: BBIABIATH XapaKTEpHblE IPU3HAKW MOHATHH, YCTaHABJIMBATh WX B3aWMOCBS3b,
HCIONb30BaTh COOTBETCTBYIOIINE MOHATHS IPU OMUCAHUU COCTaBa, CTPOEHHS U CBOMCTB OPraHUYECKUX COEIUHEHUI;



chopMHUpOBaHHOCTH YMEHUH:

HCTIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIsI COCTABIICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX
1 CKENIETHBIX) (OPMYII OpraHMYECKUX BEIIECTB;

COCTABJISITh YPAaBHEHUS XUMUYECKUX PEAKLUUN U PaCKPhIBaTh UX CYIIHOCTh: OKUCIIUTENbHO-BOCCTAHOBUTENbHBIX PEAKLIUM
ITOCPEICTBOM COCTABJICHHUS AIEKTPOHHOTO OajlaHca STUX Peakiuid, peaknnii HOHHOTO 0OMeHa IMyTEM COCTABIICHHS MX ITOTHBIX
U COKpAIEHHBIX MOHHBIX YPaBHEHMUI];

M3rOTaBJIMBATh MOJETU MOJIEKYJI OPTraHMYECKHX BEUIECTB AJISl WILIIOCTPALMUA WX XUMUYECKOTO0 M MPOCTPAHCTBEHHOT'O
CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMCHHIA: YCTAHABJIMBAThH MPHHAICKHOCTh U3YYCHHBIX OPTaHUYCCKUX BEIICCTB MO MX COCTABY W
CTPOCHUIO K ONPENIEIEHHOMY KIIaCCy/TPYIIe COSAMHCHUH, 1aBaTh UM Ha3BaHUS 10 cucTemaruueckoit HomeHkiatype (IUPAC)
Y MPUBOJUTH TPUBUAJIbHBIE HA3BAHUA IS OTACIBHBIX MPEICTABUTEICH OpPraHMYEeCKUX BEUIECTB (STHJICH, alleTHIIEH, TOIYOll,
TIIMIEPUH, 3TUICHTINKOIb, (EeHON, (OPMANBICTH, aleTaldbIeIu], AaleTOH, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa,
CTeapuHOBAs, OJICHMHOBAs, MAJBMUTHHOBAS KHCIOTHI, TJIMINH, ajlaHWH, MalbTo3a, (PYKTO3a, aHWINH, AUBHUHHI, H3OIPEH,
XJIOPOTIPEH, CTUPOII U IPYTHE);

c(hOpMHUPOBAHHOCTH YMEHUS OIIPEIEIIATh BUI XUMHUICCKON CBS3U B OPTraHUIECKHUX COSAWHEHHX (KOBaJCHTHAS 1 HOHHAS
CBSI3b, G- U T-CBSI3b, BOJOPOIHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATH MOJOXKEHUS TEOPHUH CTPOCHHS OopraHmdeckux BemiecTB A. M. Bytneposa mis
0OBSICHEHUS 3aBICHMOCTH CBOHCTB BEIIECTB OT MX COCTaBa M CTPOCHHS;

c(OpMUPOBAaHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOeHUE, (U3MUECKHE M XMMHYECKHE CBOMCTBA THUITHMYHBIX
IIPEACTAaBUTENCH PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEILIECTB: AJIKAHOB, LIMKJIOAIKAHOB, AJKCHOB, AJIKAJUCHOB, AJIKUHOB,
ApOMaTHYECKUX YTJIEBOJOPOJIOB, CIIUPTOB, abAETH/IOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IIPOCTHIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOCIMHEHUNT U aMHUHOB, aMHHOKHCIOT, OEJIKOB, YTJIEBOJOB (MOHO-, AM- M TIOJHCaXapuJoB), HIUIIOCTPUPOBATH
TEHETHUYECKYIO CBSI3b MEXy HUMU YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIMA C UCIIOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMHUPOBAHHOCTh YMCHHS TIIOATBEPKAATh HA KOHKPETHBIX MPHMEPax XapakTep 3aBHCHMOCTH PEaKIHOHHOM
CrOCOOHOCTH OPTraHMYECKUX COCIMHEHHH OT KPaTHOCTH M THIA KOBaJICHTHOW CBSI3U (G- M T-CBS3HM), B3AaUMHOTO BIIHSHUS
aTOMOB U IPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh MCTOYHHUKH YTIIEBOJOPOIHOTO CHIPhs (HE(Th, IPUPOAHBIA Ta3, Yroib),
crocoOBI ero mepepaboTKu U MpaKTHIECKOe MPUMEHEHUE POIYKTOB IepepaboTK;

c(OpMUPOBAHHOCTh BJIAJCHUS CHCTEMOW 3HAHMH O eCTECTBEHHO-HAay4YHBIX METOJax II03HAHWS — HaAOJIOJICHNH,
U3MEpPEHUH, MOJICTMPOBAHNH, IKCTIEPUMEHTE (PEATbHOM M MBICIICHHOM) U YMEHUS IPUMEHSITh STH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHS IPHUMEHSITh OCHOBHBIC OIEPAIlMM MBICIUTENBHON IESITeIbHOCTH — aHaJIN3 U CHHTE3,
cpaBHEHHe, 00001eHNe, CHCTEMAaTH3alI1IO0, BEIABICHHE TPHUYUHHO-CIICACTBEHHBIX CBS3€H — JUI1 U3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIInii;

chopMUpPOBAaHHOCTH YMEHUWH: BBISABISATH B3aUMOCBSI3b XMMHUYECKHX 3HAHUN C TOHATHUSMU U TPEACTABICHUSIMHU JIPYTHX
€CTeCTBCHHO-HAYYHBIX TIPEAMETOB Ui OoJiee OCO3HAHHOTO TOHMUMAHUS CYIOIHOCTH MAaTepHUATbHOTO CIHHCTBA MHUPA,
HCTIONB30BaTh CHCTEMHBIC 3HAHWS IO OPTraHWYECKOH XHMHUH JUIS OOBSCHEHHS W TPOTHO3HPOBAHUS SBIICHUH, WMEIOIINX
€CTECTBEHHO-HAYUHYIO [IPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHHUI: MPOBOJNUTH PACUYETHI 0 XUMHUISCKHM (popMynaM M YpaBHEHUSM XUMHUYECKUX PEaKIHi ¢
HCTIONB30BaHUeM (DHM3MYECKUX BeIWYMH (Macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPH3YIOMIMX BEUIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PacUETHl MO HAXOXKACHUIO XHMHUYECKOW (POpMyIBI BEMIeCTBA IO M3BECTHBIM MACCOBBIM JOJISIM
XMUMHUYECKHX 3JIEMEHTOB, IPOYKTaM CTOPaHHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: NMPOrHO3UPOBATh, AHATU3UPOBATh U OIEHUBATh C MO3MIUN HKOJOTMYECKON Oe30MacHOCTH
MOCTIE/ICTBHS OBITOBOW M IPOM3BOACTBEHHOHN NESATEIHHOCTH UYEJIOBEKa, CBS3aHHOHN C MepepabOTKOM BEIecTB, MCIOJIB30BaTh
TIOJIY9CHHBIC 3HAHMS JIsl IPUHATHS TPAMOTHBIX pelIeHUH MpoOeM B CUTyalHsX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENBHO IJIAHWPOBATH M MPOBOIWTH XUMHUYECKHH SKCIIEPUMEHT (IIOJNydeHHE H
U3y4YeHHE CBOICTB OpraHMYeCKMX BEIIECTB, KAYECTBEHHBIE pEAKLUUU YIJIEBOJAOPOJOB PpA3IUYHBIX KJIaccOB U
KHUCIIOPOACOAEPKAIMX OPraHUYEeCKUX BELIECTB, PELICHHE SKCIEPUMEHTAJbHBIX 3aJad IO Paclo3HABAaHUIO OPraHUYECKUX
BEIIECTB) C COOJIIOJICHHEM TIpaBWJI OE30MacHOTO OOpamieHus C BEIeCTBaMU U JaOOpaTOPHBEIM 00OpPYIOBaHUEM,
(opMyIHpOBaTh IENb HUCCICIOBAHUA, TPEACTABIATH, B PA3IMYHON (GopMe pe3ynbTaThl IKCICPUMEHTa, aHATH3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMCHHIA:

coOMoaTh TMpaBHWiIa SKOJIOTHYECKH IIeTIECOO0Pa3HOro IOBENEHHS B OBITY M TPYAOBOM HESATEIBHOCTH B IIEISAX
COXPaHEHHUs CBOETO 3/I0POBbS, OKPYKAIOIIEH MPUPOIHOMN Cpebl U JOCTHXKEHUS €€ YCTOWYHUBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JACHCTBHA HA )KUBBIE OPTaHU3MBI ONPECIEHHBIX OPTaHNYECKUX BEIIECTB, TOHNMAs
cmblica nokazarens [1K;

aHATM3UPOBATH I1€IECO00Pa3HOCTh MPUMEHEHHUS OPTaHMYECKIX BEHIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKHU 3PEHHUS
COOTHOILIEHUS PUCK-TI0J1b34,;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH ICIICHANPABICHHBI MOUCK XHUMHYCCKOW HH(POPMALUU B Pa3IHMIHBIX
HCTOYHUKAX (Hay4Has U y4eOHO-HaydHas JIUTepaTypa, CPEACTBA MaccoBOi nHpopMmanmu, MHTEpHET U APYyrHe), KPUTHICCKU



aHATM3UPOBATh XUMUYECKYI0 HH()OPMAIIHIO, TIepepadaTbiBaTh €€ W NCIONb30BaTh B COOTBETCTBUH C MOCTaBICHHON ydeOHON
3anaqei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Imas u HeopraHmdecKasi XUMHSD OTPaXKatoT:

c(hOpMHUPOBAHHOCTE MPEICTABICHUH: 0 MaTEpUAIEHOM €IMHCTBE MUpPa, 3aKOHOMEPHOCTSAX W TI03HABAEMOCTH SBJICHHUI
MIPUPOIBI, O MECTE M 3HAYCHUH XMMUHU B CHCTEME €CTCCTBEHHBIX HAayK M €€ pONIM B 00CCIIEYCHUH YCTOHYHBOTO Pa3BUTHSA, B
pelieHnr po0IeM 3KOJOTMYCCKOM, YHEPTeTUUCCKOW U MHUIIEBON 0E30MacHOCTH, B Pa3BUTHU MEHUIIMHBI, CO3JAHUN HOBBIX
MaTepUAJIOB, HOBBIX KCTOYHHUKOB HHEPTUH, B OOCCICUCHUU PAIMOHAIBHOTO IMPUPOMONONIL30BaHMS, B (OPMHUPOBAHUH
MHPOBO33PCHUS U OOMICH KyIbTYPHI YEIIOBEKA, a TAKKE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO H
TIPUPOJIHOM Cpelie;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS — XUMUYECKUN 3JIEMEHT,
aToM, SPO aroMa, M30TOIbI, 3JIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aToMHbIE OpOHTANIM, OCHOBHOE M BO30Y:KIAEHHOE
COCTOSIHMSI aTOMa, THOPHAN3AINs aTOMHBIX OpOHTanel, MOH, MOJEKYyNa, BAJICHTHOCTh, 3JEKTPOOTPUIATEIHHOCTh, CTEIICHb
OKHUCIICHHS, XWUMHUYECKas CBA3b (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas, BOIOPOAHAs), KPHCTAIUIMYECKass pemeTka,
XUMHUUYECKasl peaklus, PacTBOP, JIEKTPOIMUTHI, HEITEKTPOIUTHI, SJIEKTPOIUTHUECKAS JUCCOLMALMS, CTENEHb JUCCOLMALUHY,
BOJIOPOJIHBIN TOKa3aTeib, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOH 3(P(HEKT XUMHUUECKOH pEeakIiH, CKOPOCTh XHUMHUYECKOMH
peaxIyy, XUMUIEeCKOe PaBHOBECHE;, TEOPHUH M 3aKOHBI (TCOPHS AJIEKTPOIUTHYECKOW MUCCOIMAIINH, MEPHONNICCKAN 3aKOH
.M. MenneneeBa, 3aKOH COXPaHEHHUS MAacCChl BEILECTB, 3aKOH COXPAHEHHUS U MNPEBPAILEHUS SHEPTrUM NPH XUMHUYECKHX
peakiusx, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM SI3BIK XUMUH,
MHPOBO33PEHUYECKME 3HAHUA, JIekKalMe€ B OCHOBE IMOHMMAHMS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHWUYECKUX SIBJIICHUH;
COBpPEMEHHBIE MPEJCTABICHUS O CTPOCHUM BEIIECTBA Ha aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJIPHOM YPOBHSX;
NPEACTABICHUSA O MEXaHU3MaX XHUMHUYECKHX pEaKUUld, TEePMOJAMHAMHYECKMX M KHUHETUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUS, O XMMHUYCCKOM PABHOBECHHM, PACTBOpAaX M HCICPCHBIX CHCTEMaX; (haKTOJOTMYCCKHE CBEJCHHUS O CBOWCTBAX,
cocTaBe, TONyYCHHH W O€30IacHOM WCIONB30BAaHUHM BAKHEWIINX HEOPTaHWYECKHX BEIISCCTB B OBITY W IPAKTHIECKOH
JEeSITeIPHOCTH YEIOBEKa, OOIINX HAYYHBIX MPUHIUIAX XUMHUUECKOTO MIPON3BOJICTBA;

c(hOpMHUPOBAHHOCT, YMCHHH: BBIABIATH XapaKTepPHbIC NPWU3HAKKA TIMOHATHH, yCTAaHABIMBAaTh WX B3aUMOCBS3b,
HCIO0JIb30BaTh COOTBETCTBYIOIINE MOHITHS MIPU ONIMCAaHUKM HEOPTaHMYECKHUX BEIIECTB U UX MPEBPALLECHUI;

c(hOpMHUPOBAHHOCTH YMEHUS HUCIIONB30BATh XUMHUYECKYIO CHMBOJIHKY JJISi COCTaBJICHUS (POPMYIT BEIISCTB M YpaBHEHUI
XAMHUYECKHX peakmuii, cuctemarniaeckyio HomMeHKIaTypy (IUPAC) u TpuBHansHbIe Ha3BaHUS OTACIHHBIX BEIICCTB,;

c¢(hOpPMHUPOBAHHOCTh YMEHUS ONPEICISATh BAJICHTHOCTD M CTCIICHb OKHCICHHS XUMHUYCCKUX JICMCHTOB B COCAMHCHUSIX,
BHJI XUMUYECKOW CBsI3M (KOBAJICHTHAs, HOHHAS, METAJNTMYECKas, BOJOPOIHAS), TUl KPUCTATUIMIECKON PEIIETKH KOHKPETHOTO
BEILECTBA,

c(hOpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCHMOCTH CBOWCTB BEHICCTB OT BHJAa XHMHUYCCKOW CBSA3M M THIA
KPHUCTAJUTMUECKON PeléTKH, 0OMEHHBIH U IOHOPHO-aKIENITOPHBIA MEXaHH3Mbl 00pa30BaHUs KOBAJICHTHO CBsI3Y;

¢(hOpMHUPOBAHHOCTh YMEHHIA: KIIACCH(DUIIUPOBATH: HEOPTaHMUYECKUE BEIIECTBA 10 UX COCTaBY, XUMHUUECKUE PEAKI[HH 10
Pa3IHYHBIM TpU3HAKaM (YUCITy M COCTaBY PEardpyIOIIUX BEIIECTB, TEINIOBOMY S((EKTy peakiiy, U3MEHECHHUIO CTEICeHEH
OKHUCIICHHS 3JICMEHTOB, 00PaTHMOCTH, YYaCTHIO KaTAIM3aTopa U JPYTHUE); CAMOCTOSITEIHHO BEIOMPATh OCHOBAHUS U KPUTEPUHU
JUTS KITacCU(UKAIINH N3yYaeMbIX BEIIECTB U XUMHUIECKUX PEaKIINH;

c(hOpMHUPOBAHHOCTh YMCHHS PACKPBIBATH CMBICH TepHOAmYecKoro 3akoHa J[[. V. MeHmeneeBa 1 1eMOHCTPHUPOBATH €T0
CHUCTEMATH3HPYIOIIYI0, 00BSICHUTENBHYIO U MIPOTHOCTHIESCKYIO (DYHKIINY;

c(hOpMHUPOBAHHOCTh yYMEHUIl: XapaKTepHU30BaTh 3JCKTPOHHOE CTPOCHHE aTOMOB W HOHOB XHUMHYECKHX JIIEMCHTOB
neporo—uyeTBéproro nepuoioB [lepuoanueckoit cuctemsl .M. MeneneeBa, UCIonb3ys MOHATUS «IHEPTETUYECKUE YPOBHUY,
«IHEPreTUYECKHE TOMYPOBHM», «S-, P-, 0-aTOMHbIE OpOWTAM», «OCHOBHOE W BO30YXIEHHOE SHEPrETUYECKUE COCTOSHHS
aToMay; OOBACHATH 3aKOHOMEPHOCTHU U3MEHEHUsI CBOMCTB XMMHUECKHUX DJIEMEHTOB M UX COCIMHEHHH 10 TIEpUOIaM U IpyInnam
Ilepuoanueckoit cucremsr Jl. M. MenjeneeBa, BajJeHTHblE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS HUX
AJIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHIA: XapaKTepPH30BaTh (OMUCHIBATH) OOIIME XUMHYSCKUE CBOWCTBA BEHICCTB Pa3IMYHBIX
KJIACCOB, MOATBEPKAATH CYILIECTBOBAHUE '€HETUUECKON CBA3M MEXIY HEOPraHMUECKUMHU BEIIECTBAMU C TIOMOIIbIO YpaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX PEAKLIUH;

c(hOpMUPOBAHHOCTh yMEHUS PACKPBIBATh CYINIHOCTh: OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHUSI 3JCKTPOHHOrO OajaHCa J3THX peaKlUil; peaknuuidi HOHHOTO OOMeHa MyTEM COCTABICHHS WX TIIOJHBIX H
COKpAaIIEHHBIX  HMOHHBIX  YPaBHEHWH, peakmuii TUAPOIN3a; peakIuid KOMIUICKCOOOpa3oBaHUS (Ha  MpUMepe
THUIPOKCOKOMITJIEKCOB ITMHKA W aJTIOMUHUSN);

chopMHUpOBAaHHOCT, yYMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKHX PEAKIUuid ¢ Yy4e€ToM uX
SHEPreTUUECKUX XapaKTePUCTUK, XapakTep H3MEHEHMs] CKOPOCTM XMMHUYECKON peakIMd B 3aBUCUMOCTH OT Pa3IMYHBIX
(hakToOpoB, a TakkKe XapaKTep CMEUIEHWs] XMMHYECKOTO PABHOBECHS TI0J] BIMSHHUEM BHEIIHMX BO3AeHCTBUE (mpuHIMn Jle
[Tarenne);

chopMHUPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh XUMUUECKHE PEaKIIUH, JIeKAIIHEe B OCHOBE MPOMBIIIJICHHOTO MOJTYYESHHUS
CCPHOW KHUCIIOTHI, aMMHUAaKa, OOLIME HAyYHBbIC NPHUHIUIB XUMHUYCCKUX IPOU3BOJCTB; IEICCOOOPA3HOCTh MPUMEHCHUS
HEOPTaHMYECKUX BEIICCTB B MPOMBIIUICHHOCTH U B OBITY C TOUKH 3PCHHUSI COOTHOIICHHS PUCK-TI0JIB3a;



c(hOpMHUPOBAHHOCTE BIAICHHUSI CHCTEMOH 3HAHHWH O METOAAaX HAYYHOTO IO3HAHHS SIBICHUI MPUPOIBI — HAONIOICHHE,
HM3MEpeHne, MOICTHPOBAHNE, HYKCIEPUMEHT (peaJbHBIM M MBICICHHBIN), MCIIONB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS
MPUMEHATh STH 3HAHUSA TPH SKCIIEPHUMEHTAIHFHOM HCCICIOBAHWN BEIIECTB WM Ui OOBSICHEHHS XUMHYECKHX SBICHUI,
HMMEIOLIUX MECTO B IPUPOAE, IPAKTUUECKOHN AEATEIbHOCTU YEJIOBEKA U B [IOBCEAHEBHON KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISABIIAITH B3aUMOCBS3b XUMHUYECKUX 3HAHUH C MOHATHAMH W IPEACTABICHUSIMH JPYTHX
€CTeCTBEHHO-HAYYHBIX MIPEIMETOB I O0ee 0CO3HAHHOTO MOHNMAaHHS MaTePHAIFHOTO €IMHCTBA MHPA;

c(hOpMUPOBAHHOCTH YMEHUSI MPOBOUTH PACUETHI: C UCIOJIL30BAHUEM MOHSITUN «MAcCcOBasi J0JIS BEIIECTBA B PACTBOPEY
U «MOJISIpHAsi KOHIICHTPAIIHS; MAaCChl BEIIECTBA MM 00bEMa ra3a Mo U3BECTHOMY KOJIMYECTBY BEIICCTBA, Macce WIH 00bEMY
OJIHOTO W3 YYACTBYIOIIMX B PEAKI[UH BEIICCTB; TEIIOBOTO 3 (dekTa peakiuu; 3HaYCHUsT BOJJOPOHOTO MOKa3aTels PaCTBOPOB
KHCJIOT M IIEJI0YeH C M3BECTHOW CTEMCHBIO TUCCOIMAIIUH, MacChl (00bEMa, KOMMUECTBA BEIIECTBA) MPOAYKTa PEAKIINU, CCIH
OJHO M3 UCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOpPA C ONPEAEIEHHON MAacCOBOU J0Jiel paCTBOPEHHOIO BEILIECTBA WIIM JaHO B
U30BITKE (MMEET MPUMECH); IOJIM BBIXOJ[a MPOAYKTA PeaKinu; 00bEMHBIX OTHOIIICHHI I'a30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOSTETHHO IUIAHHUPOBATH W MPOBOIUTH XUMHUYECKHH SKCIIEPUMEHT (IIPOBEICHUE
peakmuii MOHHOTO OOMEHa, IOATBEPXKACHHE KadeCTBEHHOTO COCTaBa HEOPTaHMYECKHX BEIISCTB, OIPEIACIICHHE CpPeIbl
PacTBOPOB BEMIECTB C TIOMOIIBI0 HHANKATOPOB, U3yYCHHE BIUSHUS Pa3IMIHBIX (PaKTOPOB Ha CKOPOCTh XMMHYECKON PEaKIINH,
pelIeHne SKCIepUMEHTANBHBIX 337ad 1Mo TeMaM «Mertamnsl» u «Hemerammsly) ¢ coOmogeHreM MpaBHiI 0e30MacHOTo
oOpameHnss ¢ BemecTBaMH M J1a0OpaTOPHBIM 00OpyZoBaHHEM, (HOPMYIHpPOBATH MENb HCCICAOBAHUS, IPEICTABIATH B
pa3iugHOM popMe pe3yNbTaThl SKCIICPUMEHTA, aHATH3UPOBATh U OIICHUBATh HX TOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMCHHIA: COONIONATh MpaBHia IOJB30BAHHMS XHUMHYCCKOW TOCYJOW U J1IaOOpaTOPHBIM
000pyI0BaHUEM, OOPAIICHUS C BEIICCTBAMH B COOTBETCTBUU ¢ MHCTPYKIUSAMHU IO BBITOJHCHHUIO JIAOOPATOPHBIX XHUMHUYECKUX
OTIBITOB, DKOJOTHUYCCKHU IICJICCOO0PAa3HOr0 MOBEACHUS B OBITY W TPYAOBOW IEATCIBHOCTH B IENIAX COXPAHCHHUS CBOETO
3710pOBbA, OKPY’KalolIeil NPUPOAHON CpeAbl U JOCTHKEHHUS €€ YCTOMUYMBOrO pa3BUTHsI, OCO3HABATh OMACHOCTh TOKCHYECKOTO
JIEHCTBUS HA KUBBIE OPTaHU3MBI OIpeIeIEHHBIX HEOPTaHMUECKUX BEIEeCTB, TOHUMAast cMbIch nokazaTens [TK;

c(hOpMHUPOBAHHOCTh YMCHHI: OCYIIECTBIIATH IEJICHANPABICHHBI MOWCK XUMHUYECKOW HH(OPMAIMHA B PAa3TUIHBIX
HCTOYHMKAX (Hay4dHas M yd4eOHO-HaydHas JIUTepaTypa, CpeAcTBa MaccoBoil mHpopMmanmu, IHTEpHET U APYyTrHe), KPUTHICCKU
AHATU3UPOBATh XMMUYECKYI0 HH()OpMAIHIO, TiepepadaTbBaTh €€ M HCHOJIh30BaTh B COOTBETCTBHH C ITOCTABICHHON yUeOHOM
3a1aqei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Kosmm4ecTBo yacoB
HanvenoBaHme pa3aesioB 1 TeM NPOrpaMMbl
n/n Bcero Kourpoabnbie | IIpakTnueckue
padoThI padoThl
Paspea 1. Teopernyeckne 0CHOBbI OPraHU4eCKO XUMUM
1.1 [Tpeamet opranndeckor Xumuu. Teopus cTpoeHus: opranndeckux coequneHnid A. M. Byrieposa 8 ‘
HWroro no paznery 8
Pasnea 2. YrieBoaopoabl
2.1 [IpenenpHble YIIIEBOOPOIBI — aJKaHbI, IIUKIOAIKAHBI 5
2.2 HenpenenpHbIe yTIeBOAOPOABI: aJKEHBI, aTKaIACHBI, aTKIHBI 14 1
2.3 ApoMaTHYECKHE YTIeBOJAOPOIHI (apeHbI) 8
2.4 [TpupoHbIe HCTOYHKUKHU YTIIEBOJOPOJIOB M UX NepepaboTka 4
2.5 l"anoreHnpou3BOAHBIE YIIIEBOIOPOIOB 4 1
HWroro no paznery 35
Paznen 3. Kuciiopoacoaep:kamue opranuieckue coenHeHust
3.1 Cruptsl. @eHon 11
3.2 KapOoHHIbHBIE COCTUHEHNUS: allbACTHIBI U KeTOHBI. KapOoHoBEIe kucaoThl. CrioxxHbIe 3¢upsl. JKupbt 21 1
3.3 YrieBosl 9 1
Hroro no pazneny 41 ‘
Pasnen 4. AzoTconep:kaniye opraHuyeckKue coelMHeHus
4.1 AMuHbl. AMMHOKHUCTIOTEL. benkn 12 1 ‘ 2
Hroro mo pazneny 12 ‘
Pa3gen S. BeicokoMoJIeKYISIPHbIC COCAHHECHHS
5.1 BbIcOKOMONEKYISIPHBIE COETUHEHMS 6 ‘ 1
Hroro no pasmery 6
OBLIEE KOJMYECTBO YACOB I10 ITPOI'PAMME 102 3 ‘ 6

DJieKTpOoHHBIe (HH(POBLIE) 00pa3oBaTeIbHbIC PECYPChI

1.http://www.virtulab.net/index.php?option=co
m_content&view=category&layout=blog&id=5
7&Itemid=108
2.http://www.schoolnano.ru/node/4655
3.https://chem-ege.sdamgia.ru/
4.https://chem-oge.sdamgia.ru/
5.https://scienceforyou.ru/
6.https://sochisirius.ru/obuchenie/distant 7.
https://olimpiada.ru/




11 KJIACC

KoanuecTBo yacon

Jrj;gn HaumeHoBaHHUe pa3aesioB U TeEM MPOrPaMMBbI Beero KoHTpOJIbHBIE TpakTHueckue
padoThI padoThI
Paspea 1. Teopernyeckue 0CHOBbI XMMHHU
11 Crpocnue aroma. [lepuoauueckuii 3akoH u [lepuonudeckas cucteMa XUMAYECKUX 9
anemeHToB /1. 1. MenneneeBa
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BenecTB 11 1
1.3 XUMUYECKUE peaKIiu 19 1 3
Hroro no pasnery 39
Pasnen 2. Heopranuyeckasi XuMust
2.1 Hemeramisr 31 1 3
2.2 Mertanbl 23 1 2
Hroro mo paznemny 54
Paznea 3. Xumus u :Ku3Hb
3.1 ‘ Mertoapl MO3HAHKS B XUMHU. XUMUS U KA3HD 9 ‘
Hroro no pasnery 9
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 4 \ 8

DyeKTpoHHbIE (LM (pPoBBIE) 06pa3oBaTe/IbHbIE pecypchl

1.http://www.virtulab.net/index.php?option=co

m_content&view=category&layout=blog&id=5 7&Itemid=108

2.http://www.schoolnano.ru/node/4655

3.https://chem-ege.sdamgia.ru/

4.https://chem-oge.sdamgia.ru/

5.https://scienceforyou.ru/
6.https://sochisirius.ru/obuchenie/distant 7.

https://olimpiada.ru/




YYEBHO-METO/JHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1. Xumusa. Yrny0OneHHsli ypoBeHs. 10 knace. Y4eOHUK C 3IeKTpOHHBIM npritokeHuneM (aBTopsl B. B. Epemun, H. E.
Kysemenxo, B. . Tepennn, A. A. Ipo3nos, B. B. Jlynun).

2. Xumus. YriyOnaeHHbIH ypoBeHb. 11 kimace. YueOHUK C 3IeKTpOHHBIM npritokeHuneM (aBTopsl B. B. Epemun, H. E.
Kysemenxo, A. A. [Ipo3nos, B. B. JIyaun).

METOJUYECKUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Meroanueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A. A. JIpoznoa, B. B. JIynuna
«Xumusi. Yriayosiennsiit yposenb. 10 kinace» (aBTopsl B. B. Epemun, B. . Maxonuna, O. 0. CumonoBa, U. B. Epemuna, A.
A. Ipo3zzaos, 3. FO. Kepumos).

2. Metoauueckoe nmocodue k yueoOnunky B. B. Epemuna, H. E. Ky3pmenko, A. A. [po3nosa, B. B. Jlyauna «Xumus.
VYrny0nenusiii yposens. 11 knace» (aBrops! B. B. Epemun, H. B. Bonkosa, H. B. ®dupcrosa, 1. B. Epemuna, A. A. /Ipo3nos,
3. 10. Kepumog)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.http://www.virtulab.net/index.php?option=co m_content&view=category&layout=blog&id=>5 7 &Itemid=108
2.http://www.schoolnano.ru/node/4655
3.https://chem-ege.sdamgia.ru/
4.https://chem-oge.sdamgia.ru/
5.https://scienceforyou.ru/

6.https://sochisirius.ru/obuchenie/distant 7. https://olimpiada.ru/
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