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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (enepalbHOW 00pa3oBaTeNbHOI MPOrpaMMbl CPEIHETO
obmiero oopazosanust (POIT COO), npencrarineHHpix B OenepanbHOM TOCYIapCTBEHHOM 00pa-
3oBaresnbHOM cTangapte COO, ¢ yuérom KoHuenmuu npernogaBanus yaeOHOTO MpeaMeTa «Xu-
MUsI» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit denepanuu, peamu3yrONX OCHOBHBIC
oOpa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJNIOKEHUH «CTpaTeruu pa3BUTUS BOCIIUTaHMS B
Poccuiickoit ®@enepannu Ha nepuon a0 2025 roma» (Pacnopsbxkenue [lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOJX00B K pa3pabOTKe MpOTrpaMMBbl [0 XMMHUH, K ONpPEIeNCHHIO 00IIel cTpare-
MM 00y4eHUs, BOCHUTAHUS U PA3BUTUS OOy4arOIIMUXCsl CpeicTBaMH y4eOHOro mpeamera «Xu-
must» Uit 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIJIM KOHLENTYyallbHbIE mosioxkeHus ®I'OC
COO o0 B3auM000OYCIOBIEHHOCTH LIEJIEH, COJIepyKaHUs, PE3yJIbTaTOB 00y4YeHUs U TpeOOBaHUH K
YPOBHIO [TOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHue, MMoJIyyaeMoe BBITYCKHMKaMK 00111e00pa30BaTebHOM OpraHu-
3alny, SBJSIETCS HEOTHEMIIEMON YacThi0 MX 00pa3zoBaHHOCTH. OHO CIYKHT 3aBEPUIAIOIINM ITa-
IIOM peajM3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYLINX
[EJIOCTHOM CHCTEME XMMHYECKOTO 00pa3oBaHMs. DTH LEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
OpUpobl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTnYe-
CKM 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPUPOIHON cpene. Peann3yercss xumu-
yeckoe oOpa3oBaHMe OOy4arolMXCs Ha YpOBHE CpelHero oouiero oOpa3oBaHUs CPEICTBAMHU
yueOHOro npeamera «XuMus», CoAepKaHhue U MOCTPOSHNE KOTOPOTo ONpeesieHbl B IporpaMme
[0 XUMHH C Y4ETOM crielu(pUKHU HayKH XMMUH, €€ 3HaUe€HUsS B MO3HAHUM MPUPOJBI U B MaTepu-
aIbHON KU3HU OOILECTBA, a TaKXe C yuyéToM OOIMMX LieJed M MPUHLHUIIOB, XapaKTEePU3YIOINUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOM BKJIaja B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBeKa, KOToOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOJEHCTBYsI C JPYTMMU €CTECTBEHHBIMM HayKaMH, XMMHUS cTajga HEOTheMIle-
MOM 4aCThI0 MUPOBOH KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO TPY/AA U )KU3HU KaXJI0TO
yieHa oOuiectBa. CoBpeMeHHasi XMMHUSI KaKk HayKa co3uJaTellbHast, KaK HayKa BBICOKMX TEXHOJIO-
T'Mi HalpaBJIeHa Ha pelIeHue rI00aIbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEYECTBA — ChI-
PBEBOM, YIHEPTETUUECKOM, TUIIIEBOM, SKOJIOTUUECKON OE30MAaCHOCTH M OXPAaHBI 3JI0POBBSI.

B cootBeTcTBHM ¢ 0OUIIMMHM LIETSIMM U NMPUHLUIAMH CpeHEro o0Iero oOpa3oBaHusi Co-
nepxkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbI YPOBEHb M3YYEHHS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIMXcs, HEOOXOAUMYIO UM s
BbIPa0OTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COLUYMa, IIPO-
JIOJDKEHUS! 00pa30BaHMA B PA3IMYHBIX 00JIACTSX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsirolmiuMu TpeaMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckasi Xu-
Musi» U «OOIas ' HeoOpraHuveckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUsS KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 0 HEOPraHMYECKOW XMMHUH (C BKJIIOUCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUN
IPU U3yYEHHUH NpeIMeTa 00eCIeunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCErO MHOrooOpasusl Be-
IIECTB Ha OCHOBE OOIINX MOHSATHI, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxanusa KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuueckas
XUMHA» cHOpMUpOBaHA B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
y4eOHOTro MaTepualia u 00ycIoBIeHA HCTOPUUECKH 000OCHOBAHHBIM Pa3BUTHEM 3HAHHUI Ha OIpe-



JIeIEHHBIX TEOPETHUYECKUX YPOBHsAX. Tak, B Kypce OpraHUYeCKOM XMMHUU BEIECTBA pacCMaTpH-
BalOTCA Ha ypOBHE KJIACCHYECKOH TEOPUM CTPOCHHs OPraHMYECKHX COCIUHEHMI, a Takke Ha
YPOBHE CTEPEOXUMHYECKUX M IEKTPOHHBIX MPEACTaBICHUI 0 cTpoeHnH BeriecTB. CBeaenus 00
U3y4aeMbIX B Kypce BELIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB /10 CIOXKHBIX OMOJIOTH-
YEeCKM aKTHBHBIX COCIUHECHH. B Kypce opraHM4ecKkol XMMHH IMOJIY4aloT pa3BUTHE CHOPMUPO-
BaHHbIC HA YPOBHE OCHOBHOI'O 00ILIEro oOpa3oBaHUs ME€PBOHAYAJIbHBIE IPEICTABIECHUS O XUMHU-
YECKOH CBSI3M, KIACCU(PHUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEUIECTB OT MX
CTPOCHHS, O XUMUYECKOU PEaKLUu.

[Tox HOBBIM YTJIOM 3peHHUs B IpeaMeTe «XUMHUs» 0a30BOI0 YPOBHS pacCMaTpUBACTCS U3Y-
YEHHBIH Ha ypOBHE OCHOBHOI'O 001Iero 00pa3oBaHMs TEOPETHUUECKUI MaTepuan U (akrosornye-
CKHE CBEJICHUS O BEIIECTBAX M XMMUYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «OO0mias u He-
OpraHu4eckas XMMHs» 00ydaroIMMCs MPEAOCTABIAETCS BOZMOXKHOCTh OCO3HATh 3HAUYEHUE IIe-
PUOIMYECKOT0 3aKOHA C OOLIETEOPETUYECKUX U METOAOJIOTMYECKUX MO3ULUMN, ITy0Ke MOHATH
UCTOpPUYECKOE N3MEHEHHE (PYHKIUI 3TOro 3aKkoHa — 0T 00o0matomel 10 00bACHAOUIEH U MPo-
THO3UPYIOLICH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XMMUUYECKUX PEAKIUIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononssercd B Kypcax 10 u 11 kinaccoB anemMeHTamMu COIEpKaHUs, UMEIOIUMHU KYJIbTYpPOJIOTH-
YECKUH U NMPUKIAJHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XUMUU
C IPYTMMH HAayKaMH, PacKpbIBAIOT €€ pOJIb B [TO3HABATEIbHON U MPAKTUYECKOW NEATEIbHOCTU
YeJI0BeKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXECHUS K TMPOIECCY TBOPUECTBA B 00JIACTH TEOPUH U
IPAaKTUYECKUX MPUIIOKEHUH XUMHHU, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIECTBEHHO
Y JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICINBATh UHPOP-
MAalUIO U PUMEHSATH €€ IS MOINOJIHEHUS 3HAHUMN, PEIIEHUS] HHTEJUIEKTYaJIbHBIX U 3KCIIEPUMEH-
TaJbHBIX HUCCIIEIOBATENbCKUX 3aad. B 1enoM conepikanue yuyeOHOTo npeamera «XUMHs JTaH-
HOT'O YPOBHSI M3y4Y€HMsS OPHEHTHUPOBAHO Ha (POPMHUpPOBAHHE y OOYYArOIIHUXCS MHUPOBO33pEHYE-
CKOHM OCHOBBI JUIsl MIOHUMaHUS QUIOCOPCKUX HJIeH, TAKUX KaK: MaTepUaJIbHOE €JUHCTBO HEOP-
TFaHUYECKOTO U OPraHUYEeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX COCTaBOM M CTPO-
€HHUEM, M03HABAEMOCTh MPHUPOAHBIX SIBICHUN MYyTEM SKCIEPUMEHTa U PEIIeHUs MPOTUBOPEUUi
MEXy HOBBIMHU (haKTaMH U TEOPETUYECKUMHU MPEANOCHIIIKaMH, OCO3HAHUE POJIM XMUMHUH B pelle-
HUU SKOJIOTMUECKUX MPOoOJIeM, a Takke MpodsieM cOepexeHusi SHEPreTHYeCKUX pecypcoB, Chl-
pbsi, CO3/IaHUS HOBBIX TEXHOJIOTMM U MaTEPUAJIOB.

B nnane pemienus 3a1a4 BOCHUTAHUS, Pa3BUTUS U COLUAIM3AIMN O0yYarOIINXCs MPUHSI-
ThI€ IIPOIPaMMOM 0 XMMHUH IOAXOJbI K ONPEIEIICHUIO COJEP/KaHUS M MOCTPOECHUS IIpeaMeTa
IpelycMaTpuBalOT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX AEWCTBUN, HMeEOLUX 0a30BoOe
3Ha4YeHHE Ul Pa3IMYHbIX BUJOB JIEATENLHOCTH: PEIICHUs Mpo0OiieM, MOUCKa, aHanu3a U odpa-
060TkH UHPOpMAaLMK, HEOOXOIUMBIX ISl MPUOOPETEHUS ONBITA IPAKTUUYECKON U UCCIIeI0BATENb-
CKOH J1€ATEIbHOCTH, 3aHUMAIOIIEH BaJKHOE MECTO B I03HAHUU XUMUHU.

B nmpakTtuke npenojaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha YpOBHE CpeJHEro oouiero oopa3oBaHusi, pH OMPEACIICHIUH COAePKATEIbHON XapaKTepuCTH-
KU 1IeJIel U3y4YeHUs MpeMeTa HalpaBieHHEeM MePBOCTENIEHHON 3HAYMMOCTH TPAJAUIIMOHHO MpH-
3HaéTcs POopMUPOBaHNE OCHOB XMMHYECKOM HAayKH Kak 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMUS,
MPAKTUYECKON JEeSTEIbHOCTH YeJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOH KylIbTyphl. C
METONYECKON TOUKH 3PEHUS TaKOM MOJIX0/ K ONPEAEIEHUIO LIeNeld N3yUeHUs IPEAMETA ABIISET-
Cs1 BIIOJIHE OIIPaBJAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHHSI ITaBHBIMU LIETSIMUA M3Y4YEHUS Ipeamera «XuMus» Ha 0a-
30BoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (GOpMHUPOBAHHE CHCTEMbl XMMHYECKHX 3HAHWI KaK Ba)KHEWIIEW COCTaBISIONIEH ecTe-
CTBEHHO-HAay4YHON KapTHUHBI MUpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBbIE TMOHATHS, (PyH-
JAMEHTAJIbHBIE 3aKOHBI U TEOPUH XWMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U IIOHUMA-



HHUE CYLIHOCTH JOCTYIHBIX OOOOIIECHHI MHPOBO33PEHYECKOIO XapakTepa, O3HaKOMIIe-
HUE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUE U Pa3BUTHE IMPEICTABICHUA O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKHX peakluuid, HeOOXOIUMBIX JJIsl MPHUOOpETEeHUsI YMEHUI OpHUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMHYECKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUUECKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHH M CIIOCOOOB JESITEIBHOCTH, CBA3aHHBIX C HAOIIOAEHUEM U O0bICHEHH-
€M XMMHYECKOT'0 IKCIIEPHUMEHTA, COOJIIOJICHIEM TPaBUJI O€30MIaCHOTO OOpalieHHs ¢ Be-
[IECTBAMHU.

Hapsany ¢ atuM, comepikarenbHasi XapakTepUCTHKA eJIel U 3a/1a4 U3Y4YeHUs IpeaMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTEME CpeqHero obmiero oopazoBanus. CeroHs B MpenoiaBaHuy XUMHUH B OOJBIICH cTere-
HU OTHA&TCS MPEANOYTEeHUE MPAKTUYECKOW KOMIIOHEHTE COAEp Xk aHHs OOyueHUs, OpUEHTUPO-
BaHHOM Ha IOATOTOBKY BBITYCKHHKA O0IIE00pa3oBaTeNbHON OpraHW3aIliH, BIAJICIONIETO HE
HAaO0OpPOM 3HaHUH, a (PYHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIIOCO0aMU U YMEHUSIMU aKTUB-
HOTO TIOJTyYSHUS 3HAHWA ¥ IPUMEHCHUS MX B PEATbHOW JKU3HHM JIJISl PEIICHUS MPAKTUICCKUX 3a-
Jad.

B cBsi3u ¢ 3TUM Npu H3yYeHUH MpeAMeTa «XUMHUS» TOMUHHUPYIOIIEe 3HaYeHUE Mpruodpe-
TaIOT TaKWe EeNU U 3a7auu, KakK:

ajanTanus oOydJaromMXCsl K YCIOBUSAM JIWHAMHYHO Pa3BUBAIOMIETOCS MHpa, POpMHUPOBa-
HUE HHTEJUIEKTYaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOH K CaMOOOPa30BaHHIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XU3HECHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopmupoBaHUEe Yy 00YJarOIUXCsl KIFOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHIA ), TMEIO-
[IMX YHUBEpCaIbHOE 3HAUYCHUE ISl Pa3INYHBIX BUOB AEATEIHLHOCTHU: pelIeHus mpobiem, mouc-
Ka, aHaM3a U o0paboTKu MH(OpMAIMU, HEOOXOIUMBIX JJII IPUOOPETEHHS OMBITA JCSITEIBHO-
CTH, KOTOpasi 3aHUMAET Ba)KHOE MECTO B MO3HAHUU XUMUH, a TAKXKE JIJIS1 OLIEHKH C TIO3UIINHA KO-
JIOTHYECKOW OE€30MAaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPTaHU3M
4eJI0BEKa U MPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4aroImuxcsi: ClOCOOHOCTH CaMOCTOATENbHO NpUOOpeTaTh HOBbIE 3HAHUS [0 XMMHUHU B COOT-
BETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSIMH, UCIIOJIE30BaTh COBPEMEHHbBIE NH(POPMAITMOHHBIE TEX-
HOJIOTUU JJisl TIOUCKA W aHaln3a y4eOHOW M HAyYHO-TIOMYJSIpHOM HH(OpPMAIMU XUMHUYECKOTO
COJICPKAHUS;

dbopMUpOBaHKE U PA3BUTHE Y OOYUYAIOUTUXCS ACCOIMATHBHOTO U JIOTUYECKOTO MBIILICHHSI,
HaOJIF01aTeIEHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOMMBI, B YaCTHO-
CTH, MIPU IIAHUPOBAHUU U MPOBEJACHUN XUMHUYECKOTO IKCTIIEPUMEHTA;

BOCIIUTaHHE y OOYYaromMXCcs yOSKIEHHOCTH B T'YMaHHUCTHYECKOW HAINpPaBIEHHOCTU XH-
MUH, €€ B)KHOH POJIM B PEHICHUH TTI00ATBHBIX MPOOJIeM parMOHATEHOTO MTPUPOIOTIOIB30BAHHIS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHS K TPUPOJIE M CBOEMY 3II0OPOBBIO, a TaKKe MPHOOpeTe-
HUS OIBITa UCIOJIb30BAHUS TIONYYEHHBIX 3HAHUH ISl MPUHSATHS TPAMOTHBIX PEUISHU B CUTYa-
ITUSX, CBSI3aHHBIX ¢ XUMHUYCCKUMH SBJICHUSMHU.

B yueOHOM m1aHe cpemHero obmiero o0pa3oBaHUs NpeaAMeT «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee 4nCiIO 4acoB, OTBEACHHBIX IS M3YYCHHUS XUMHUH, Ha 0a30BOM YpOBHE CpPEIHErO
obmero oopazoBanus, coctariseT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kmac-
ce — 34 yaca (1 gac B Heneno), Ha yrinyOneHnHoM ypoBHe — 204 vaca: B 10 kiacce — 102 vaca (3
yaca B Hezienmo) U B 11 kmacce — 102 gaca (3 yaca B HeeIno).



COAEPXAHUME OBYYEHMUSA
10 KJIACC (6a30Bblii ypoBEHb)
OPIAHHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopus CTpOEHUs opraHMueckux coequHenuit A. M. byrneposa,
e ocHOBHbIC NOJOXKEeHUA. CTPYKTypHbIe (OPMYJbl OpraHNYecKUX BeuiecTB. ['omomorus, u3o-
Mepust. XUMUYecKasi CBSI3b B OpraHMUECKUX COCUHEHUSIX — OJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBinenue o knaccupuKanuy opraHudeckux BeniecTB. Homenkmarypa opranude-
CKHUX COEIMHEHUH (CUCTeMaTH4ecKas) U TPUBUAIbHbIE Ha3BaHUS BAaXKHEUIIUX NpPEICTaBUTENEH
KJIACCOB OPraHU4ECKUX BEUIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpaIllEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJICKYI
OpraHMYECKUX BEIIECTB, HAONIIO/IEHNE U ONKCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO MpeBpalle-
HUIO OPraHMYECKUX BEIECTB NPU HarpeBaHUH (TU1aBjieHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOrMYECKUM psa. MeTan u 3TaH — npocTeiiune npe-
CTaBUTEJIM AJIKAHOB: (PU3MYECKHE U XMMUYECKHE CBOMCTBA (pEakUUU 3aMEIICHUs U TOPEHHUs),
HaXO0XJICHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NPEJCTaBUTENN aJIKEHOB: (U3NYECKHE M XMMUYECKHE CBOMCTBA (peakluy I'MJIpUpOBaHUs, rajo-
TEHUPOBAHUS, TUAPATALUN, OKUCICHHS U TOJIMMEPHU3AIIH ), TOJyY€HUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakus noaumepusanun). IloaydeHre cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHSI, TOMOJIOIMYECKHM psil. ALeTHIIeH — MpocTeii-
MM MpeACTaBUTENb AJIKHUHOB: COCTaB, CTPOCHHUE, (PU3NUYECKHEe U XUMUYECKUE CBOMCTBA (peak-
LIUY THAPUPOBAHMSI, FAJIOTEHUPOBAHNUS, THIpaTallii, TOPEHNs ), IOTYYEHHE U IPUMEHEHHUE.

Apensl. benson: coctas, cTpoeHue, puznuecKue U XUMUYECKUE CBOMCTBA (PEaKIMH rajo-
TeHUPOBAaHUS U HUTPOBAHUS), TIOJIyUYE€HUE U MpUMeHeHue. Tonyon: cocmas, cmpoenue, gusuye-
cKUe U Xxumudeckue ceouUcmea (peakyuu 2ai02eHupoBaHus U HUmMpOBaHus), noayieHue u npume-
Henue. TOKCMUHOCTH apeHOB. ['eHeTnyeckas CBsI3b MEXIY YIJIEBOJOPOJAaMH, NPUHAAIEKAILIUMU
K pa3JIMyYHbIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl.
Hedtp u e€ mpoucxoxaenne. CriocoOsl nepepaboTkn HePTH: MEeperoHkKa, KPEKUHT (TepMude-
CKUH, KaTaTUTUYeCKHit), mupoiu3. IIpoxykTsl nepepaboTku HeTH, UX MTPUMEHEHUE B POMBIIII-
JICHHOCTH U B ObITYy. KaMeHHBIN yrob ¥ MPOIyKTHI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu miacTMacc, KayduykoB U pe3uHbl, Koyuiekuun «HedTe» n «Yronb», MoaenupoBaHue
MOJIEKYJ YTJIEBOJIOPOJOB U T'aJOT€HONPOU3BOIHBIX, TPOBEICHUE MPAKTUYECKOW pabOoThI: MOIy-
YeHHEe STUJIEHA U U3yYEHUE er0 CBOMCTB.

PacuérHble 3anaumn.

Bbruucnenus no ypaBHEHUI0 XUMHUYECKONW peaklnu (Macchl, 00béMa, KOJINUECTBA UCXO/-
HOTO BEIIECTBAa MJIM MPOJYKTa PEAKLUHU IO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO M3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHOMI U 3TAHOJ: CTPOCHUE, GU3NYECKUE U XUMHU-
YeCKHE CBOMCTBA (PEAKLUU C aKTUBHBIMM METaJlJIaMH, I'aJIOT€HOBOJOPOIaMHU, TOPEHUE), TIPUMeE-




HeHue. BonopoaHsie CBSI3M MEXIy MOJIEKYJaMU CIUPTOB. JlelicTBME METaHOJa U 3TaHOJa Ha
OpraHu3M 4YeJIOBEKa.

MHOroaToMHbIE COUPTHL. ITUICHTINKOb U TIMLEPHUH: CTPOCHHE, (PU3NIECKUE U XUMHYE-
CKHe CBOMCTBa (B3aUMOJICHCTBHE CO LIETOYHBIMU METAJIaMH, KaUeCTBEHHAs peaKkysi HA MHOTO-
aTOMHBIE cUpTHI). JleficTBHe Ha opraHu3M 4enoBeka. [IpuMeHeHne riauuepuHa U STHICHTIMKO-
Js1.

@DeHoJI: CTPOCHUE MOJICKYJIBI, (PU3NUECKUE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHO-
na. Ilpumenenue penona.

Anbrerunsl u kemorvl. DopManbIeTua, aleTaabIeru/: CTPOSHUE, PU3HMUECKUEe U XUMUYe-
CKHE CBOWCTBA (peakly OKUCIEHUS U BOCCTAHOBIICHHSI, KAUECTBEHHbIE PEaKI1K), HOJyYEeHUEe U
pUMEHEHHE.

OnHOOCHOBHBIE MpesebHble KapOOHOBBIE KMCIOThl. MypaBbiHAs M YKCyCHasl KUCJIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepuUKaLN), IoJydyeHre U npuMeHeHrne. CTeapuHOBasi U OJIGMHOBAsE KUCJIOTHI KaK MpeJcTa-
BUTEIIM BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJHM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIO-
miee AeiCTBUE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJIbl, (PU3UYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoeiictaue ¢ ruapoxkcuom meau(ll), okucnenne aMMuadyHbIM pacTBOPOM OKCH-
na cepeopa(l), BoccTaHoBIIeHHE, OpPOYKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPHUPOJE, MPUMCHCHHE,
6uonorudeckas posib. @otocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemmtonosa kak npupojHble noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03b.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKcliepUMEHTalbHbIE METO/bl M3y4YeHHs BELIECTB M HUX MpPEBpallleHHi: NpoBeneHHe,
HaOJII0/IEHUE U ONMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE pPeak-
IIUM O/IHOATOMHBIX CHHMPTOB (OKMCIEHHE 3TaHoda okcuaoM Meau(ll)), MHOroaToMHBIX CIMPTOB
(B3aumoselictBue riuuepuHa ¢ rugpokcugom meau(ll)), anpaernnos (okucieHHEe aMMUAYHBIM
pactBopoM okcuna cepedpa(l) u rugpoxcunom meau(ll), B3aumoaelicTBie kpaxmana ¢ HOAOM),
IIPOBEJICHUE NMPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agadu.

Borunicnenus o ypaBHEHHIO XUMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXO-
HOTO BEIIEeCTBA MJIM MPOJYKTa PEAKLUHU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OAHOTO M3
MCXOJIHBIX BEIIECTB MM MPOJAYKTOB PEAKIINN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHUYecKkre coeanHeHus. Du3ndeckne W XuMude-
CKHE CBOMCTBa aMHHOKHCIIOT (Ha MpuMepe TiulKHa). buomornyeckoe 3HaYeHHE aMHUHOKHUCIIOT.
ITenTtuaer.

Benku kak npupoJHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OeaKkoB. XMMHUYECKHE CBOICTBa OENKOB: TUAPOJIM3, ACHATypalus, Kaue-
CTBEHHBIE PEAaKIIUU Ha OENKH.

DKcIepruMeHTATbHBIE METOJbl M3YYEHHUsSl BEUIECTB M WX IpEBpaIICHUil: HaOIIOJCHUE U
OINKCaHKUE JEeMOHCTPALMOHHBIX OIBITOB: JIEHATypaIis OSJIKOB MPU HAarpeBaHHUM, IIBETHBIE pPeak-
AU OEJIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJICKYJISIPDHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3AIIH, CPETHSS MOJeKysipHas Macca. OCHOBHBIE METO-
JIbl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUH — MOIMMEepH3alis U MOJIMKOHIEHC AU

DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
00pa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.



MexmpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H IO-
HSTUH, SBJISIOIINUXCS CUCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO0ue ecTecTBEHHO-HAYYHbIE MTOHATHUS: SBICHUE, HAYYHBIH (PaKT, TMIIOTE3a, 3aKOH, TEO-
pHsi, aHaTU3, CUHTE3, Kiaccu(UKaIys, IepuoOJUIHOCTb, HA0I0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT,
MO/JICIINPOBAHUE.

®usznka: MaTepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusm, 6uocdepa, oOMeH BEIIECTB B OpraHuimMe, GoTocuHTe3, Ono-
JIOTUYECKH aKTUBHBIC BellecTBa (OCIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHonOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOILIUE CPEJICTRA,
JICKApCTBEHHBIE U KOCMETHYECKHE MPENapaThl, MaTEPUAIIbI U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC (6a30BblIif ypoBeHb)
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckuit aeMeHT. AToM. Sapo aToma, U30ToMNbl. DIEKTPOHHAs 000JI04Ka. DHEpreTH-
YeCKHe YPOBHH, MOTYyPOBHU. ATOMHBIE OpOuTaNy, S-, P-, d- aneMenThl. OCOOCHHOCTH pacmpesie-
JICHUS! JIEKTPOHOB IO OPOUTAJISIM B aTOMAax 3JEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DIIEKTPOH-
Hasi KOH(UTypaIus aTOMOB.

ITepuoanueckuii 3akoH u [lepuoanueckas cucrema xumudeckux snemeHToB . . Menpe-
neeBa. CBsA3b NEPUOJNYECKOrO 3aKOHA U lleproandeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB /l.
N. MenaeneeBa ¢ COBPEMEHHOW TEOpPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX U CIOKHBIX BELIECTB MO IpyIIam
U TieproiaM. 3HaueHHe MePUOIUYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMUYeCKas CBA3b. Buabl XMMU4ecKoil cBs3M (KOBaJIEHTHAsI HEMO-
JSIpHAs U MOJSpHAas, UOHHAs, MeTajuinyeckas). Mexann3mbl 00pa3oBaHUSI KOBAJEHTHOM XMMM-
4ecKoil cBA3M (OOMEHHBIN U JTOHOPHO-aKIEeNTOpHBIN). BonoponHas cBs3b. BaneHTHOCTB. Diek-
TPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIECTBA. THIIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KpH-
CTaJUIMYECKOU PELIETKU.

[TonsiTHE O AMCHEPCHBIX cHCTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas 1o1s
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHuyeckux coeauHeHud. HomeHkmaTypa HEOpPraHMYecKHX Be-
niecTB. I'eHeTHYecKasi CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAUIEKAIIUX K Pa3IUYHbIM Kilac-
cam.

Xumnueckas peakuus. Knaccudukanus XMMHUYECKHX peakMidi B HEOPraHUYECKOH U opra-
HUYECKOW XMMHH. 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHMSI U IIPEBPALLEHUS YHEP-
UM IPY XUMUYECKUX PEAKIUAX.

CKopocCTh peakIny, €€ 3aBUCUMOCTh OT Pa3InYHBIX (akTopoB. OOpaTUMbIe peakiuu. Xu-
Mudeckoe paBHoBecHe. DaKkTOpbl, BAUAIOLIME HA COCTOSHUE XMMHUYECKOro paBHoBecHs. IIpuH-
i Jle [laTtense.

OnexTponuTnyeckas aucconuanus. CuibHbIe M ciadble 37eKTponuTsl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCasi, HEUTPAJIbHAS, IIEJI0YHasl.



OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHHs BEIIECTB M MX IMPEBPALICHUN: JEMOHCTPALIUS
tabnui «llepuoanueckas cucrtema xumuueckux snemeHtoB Jl. . MenaeneeBay, usyuenue mMo-
JeNeld KpUCTaNTMYeCKUX PEIETOK, HAOI0IEHUE U OMKMCAHNUE IEMOHCTPAIIMOHHBIX U Jaboparop-
HBIX ONBITOB (Pa3joKEHHE MEPOKCHIAa BOJOPOAa B MPHUCYTCTBUM KaTalIM3aTOpa, OMpE/IeTIeHUuE
Cpelibl paCTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIHLHOTO MHAUKATOPA, pEaKLIMid HOHHOTO o0Me-
HAa), MPOBEJICHUE MPAKTUIECKON paboThl «BiusHUE pa3audHbIX (PaKTOPOB HA CKOPOCTh XMMHYE-
CKOM peaKium».

Pacuérnbie 3a1aun.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsbl. [lonoxxenne nemeramioB B Ileproanueckoit cucteMe XUMUYECKUX DIIEMEH-
toB J[. 1. MenneneeBa u ocoOEHHOCTU CTpoeHUs: aToMOB. Du3nyeckre CBONCTBA HEMETAJLIOB.
AJToTpOonUs HEMETAUIOB (Ha MpUMEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB (TaJIOT€HOB, Cephl, a3ora, ¢ocdopa, yr-
JepoJia U KPEeMHUS) U UX COCAUHEHUN (OKCHUIIOB, KHCIOPOJCOAEPKAIIUX KHUCIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamisl. [lonoxenune MeramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢duznueckue cBoiicTBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHUYECKUN P HAMPSKEHUI
METAJJIOB.

XVMHYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPW, KalWii, KalblIUiA, MarHUi, amiro-
MUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHEHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTaioB B ObITY U TEXHHKE.

DKCIepuMEHTaIbHbIE METO/Ibl U3YUYCHHS BEIIECTB U UX MPEBPAIICHUI: U3yUyeHHEe KOJICK-
muu «MeTamasl U CIUIaBbl», OOPa3I[OB HEMETANIOB, PEIICHHE AKCIEPUMEHTAJIbHBIX 3ajad,
HaOJIIOZICHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX U JTJAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE TH]I-
POKCHJIA aTIOMUHMS C PACTBOPAMH KHUCIIOT U LIENOYEH, KAUeCTBEHHbIE PEAKIIMU HAa KaTUOHBI Me-
TaJIOB).

Pacuérnble 3agadu.

Pacuérer macchl BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MaC-
ce uiu 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, pacu€Thl Macchl (00BEMA, KOIH-
YECTBa BEIIECTBA) MTPOIYKTOB PEAKIINH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponp xumun B 00€ecTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3BuUTUU MenulMHbL. [[OHATHE O HAay4yHBIX METOAAaX MO3HAHHUSA BEUIECTB M XUMUYECKUX peak-
LU,

[TpencraBnenuss 06 OOMIMX HAYYHBIX MPHHIMIIAX MPOMBIILICHHOTO MONYYEHUsT BaKHEM-
IITUX BEIIECTB.

UYenoBek B MHUpE BELIECTB W MATEPHUAJIOB: BAKHEWILNE CTPOUTEIbHbIE MaTepUaibl, KOH-
CTPYKIITMOHHBIE MaTEPHAIIbI, KPACKH, CTEKJIO, KEpaMHKa, MAaTePUAJIbI ISl AJICKTPOHUKH, HAHOMA-
TepHaJbl, OPTaHNUECKHUE U MUHEPATbHBIC YIOOPECHHSI.

XHUMHS U 310POBBE YEJIOBEKA: ITpaBUjIa UCIOJIb30BAaHUS JIEKAPCTBEHHBIX MIPENaparos, Mpa-
BUJIa 0€30MaCHOT0 UCIOJIL30BAHUS MIPETapaToB OBITOBOM XUMHUH B IIOBCEAHEBHOW KU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpU M3yueHUH OOIIel M HEOPraHW4eCKOM XMMHUU B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK W MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIsi OTACNBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OO0me ecTecTBEHHO-HAyYHBIC MOHSTHSA: HAy4HBIH (pakT, TMIIOTE3a, 3aKOH, TEOpHs, aHa-
73, CHHTE3, Kiaccu(UKalus, NepUOJUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHUE, SBJICHUE.

dusuka: Marepus, SHEprus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, pa-
JMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUYECKHI YPOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHoe Co-
CTOSIHUE BELIECTBA, (PU3MUECKUE BETUUNHBI U €IUHUILIBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: knerka, opranusMm, SKOCUcTeMa, Onocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTA-
MUHBI, 0OMEH BEILECTB B OpPraHU3ME.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus:: XMMHU4ecKas MPOMBIIIJIEHHOCTb, METAJIYyprusi, IPOU3BOACTBO CTPOUTEIIb-
HBIX MaTepHajoB, CEIbCKOXO3SHCTBEHHOE MPOU3BOICTBO, MUIIEBAs MIPOMBIIIICHHOCTD, (papma-
LIEBTUYECKAsl MPOMBILIUIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX IIPENaparoB, HNPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS! IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.

Conep:kanue 00y4eHusi Ha yriiy0OJIeHHOM YPOBHe
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHMYeCKOM XHUMMH.

[IpenMeT 1 3HaUE€HUE OPraHUYECKOW XMMMHM, IPEICTAaBICHHE O MHOr00Opa3uu opraHuye-
CKUX COECTUHEHHUH.

DJNEKTPOHHOE CTPOEHUE aToMma yriepoja: OCHOBHOE M BO30yIEHHOe cocrosiHus. Ba-
JICHTHBIE BO3MOXXHOCTH aTOMa YIJIepoJa. XMUMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHMSX.
Tunsl rubpuau3anuu aTOMHBIX opOuTanel yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBaJIEHTHOU
cBsi3U (OOMEHHBIA U JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOUTaJeH, G- U
n-cBsi3u. OnuHapHasi, ABOMHAs U TpoiiHas cBA3b. CIIOCOObI pa3phiBa CBA3EH B MOJIEKYIax Opra-
HU4YecKkux BemiecTB. [ToHsTHE O CBOOOIHOM pajuKaiie, HyKIeo(puiie 1 31eKTpoduie.

Teopust cTtpoeHust opraHudeckux coeauHeHut A.M. BytinepoBa u coOBpeMEHHbIE Tpe-
CTaBJICHUA O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUS OPraHUYECKHUX coenlnHeHuil. Mo-
JEKYyJISpHbIE U CTPYKTYpHBIE (opMyiibl. CTpYKTYpHBIE (POPMYJIBI Pa3IMUHbIX BUIOB: pa3BEPHY-
Tas, COKpaui€HHas, ckenerHas. M3omepus. Bunael nsomepun: cTpykTypHas, IpOCTPAaHCTBEHHAS.
OnekTpoHHbIe APGEKTH B MOJEKYJaX OpPraHUYECKUX COEIMHEHUN (MHAYKTUBHBIA U Me30Mep-
HbIN 2P PeKTh).

[IpencraBnenue o kaccupuKauu OpraHUIeCKuX BemecTs. [loHsTHE 0 HYHKIIMOHATBLHOMN
rpynne. I'omomnorus. I'omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHMYeCKHX
coequnenuit (IUPAC) u TpuBuaibHble Ha3BaHUS OTJCIIBHBIX NPEICTABUTENCH.

OcoOenHocT M KilaccUpUKalusg  OpraHmyeckux  peakiuil.  OKuciauTenbHO-
BOCCTAaHOBUTENBHBIE PEAKIINH B OPraHUYECKON XUMHUHU.

DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHUS BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIECTB W MaTepualaMyd Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKUX BELIECTB MPH HarpeBaHUM (IUIaBlieHHE, OOYTJIMBaHHE U TOPEHHE), KOHCTPYUPO-
BaHUE MOJIEJIEW MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesogopoabl.

Anxanbl. ['oMonoruueckuii psii aakaHoB, oOmas GopMyiaa, HOMEHKIATypa U H30MEpPHUS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOINEKYN alKaHOB, SP>-TMOPUIN3AINsS ATOMHBIX
opOuTanei yriepojaa, 6-cBs3b. Ou3nueckue CBOMCTBA aTKaHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB: PEaKLUM 3aMEIICHUs, U30MEPU3ALUH, JEeTUAPUPOBAHMS,
LUKJIU3al1K, IHPOJN3a, KPEKUHra, ropeHus. [Ipeacrapnenue o MexaHu3Me peakluil paJuKaib-
HOTO 3aMEeILEHHS.

Haxoxnenne B npupozae. CriocoObl ojydeHus U IPUMEHEHUE aJTKaHOB.



[Muknoankanel. O6mas ¢opmyna, HOMEHKIAaTypa U u3oMmepus. OCOOEHHOCTH CTPOCHHUS U
XMMHUYECKHX CBOWCTB MaIbIX (LMKJIONPOIAH, IUKIOO0YTaH) U OOBIUHBIX (LMKJIONEHTaH, LIUKJIO-
reKcaH) HUKIoaikaHoB. CriocoObl MONYyYeHUs! U TPUMEHEHUE IIUKII0AIKAHOB.

Anxkensl. 'oMonoruueckuil psit ankeHos, odmas GopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
1 NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJIKEHOB, SP>-THOPHAM3AIMA aTOMHBIX OpOUTajeil yr-
aepoja, 6- U m-cBs3u. CTpyKTypHas U reoMmerpuyeckas (Luc-tpaHc-) uzomepus. dusznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKUHMM IIPUCOCIAMHEHMs, 3aMEUICHUSA B -
MOJIOKEHUE TIPU IBOMHOW CBSI3U, NoNMMepu3anuu u okucieHus. Ilpasuno MapkoBaukoBa. Ka-
YEeCTBEHHBIC PEAKIMH Ha IBOMHYIO CBsI3b. CIIOCOOBI MOTY4YEHUS U IPUMEHEHHE aIKSHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsDKEHHBIC, U30JUPOBAHHBIC, KYMYIUPO-
sannbie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB COMPSIKEHHBIX JUEHOB,
1,2- u 1,4-npucoenunenue. [lomumepuzanus conpspk€HHbIX AueHOB. CrocoObl MOMYyYEHUS U
IPUMEHEHUE AJIKa/IUEHOB.

Anxunbl. 'oMonornyeckuil psj aakuHOB, oOmas ¢popMysia, HOMEHKIATYpa U U30MEpHUs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKMHOB, SP-rHOpUAM3AIMs aTOMHBIX
opburaneit yrinepoga. Puznyeckue cBOMCTBA aJKUHOB. XMMHUECKUE CBOWCTBA: PEaKLUU IIPUCO-
€AMHEHHUs, TUMEPU3ALINN U TPUMEpU3ALH, OKUCIeHNs. KucIoTHbIE CBOMCTBA aJIKWHOB, UMEIO-
IIMX KOHLIEBYIO TPOMHYIO CBsi3b. KauecTBeHHBIE peakluu Ha TPOHHYIO cBs3b. Cr1ocoObl momyye-
HUS U IPUMEHEHHE aJIKUHOB.

Apomaruueckue yriaeBoaopo/sl (apeHsl). 'oMonornueckuit psii apeHoB, ooias popmyna,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30J1a.
dusnueckue cBOMCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa OE€H30J1a M €r0 TOMOJIOTOB: peaKkuu 3a-
MeIIeHNs B OEH30JIbHOM KOJIbLIE U YIJIEBOJOPOIHOM paJMKae, peakliuu MPUCOeAUHEHNS, OKUC-
JeHue romoisioroB Oensona. [IpencraBieHne 00 OpUEHTHUPYIOIIEM JIEHCTBHM 3aMecTUTENel B
OEH30JIbHOM KOJIbLIE Ha MpHUMeEpEe AIKWIbHBIX PaJUKalIoB, KapOOKCHIIbHOM, THAPOKCUILHOM,
aMHHO- U HUTPOTPYIIIBI, aTOMOB rajloreHoB. OCOOEHHOCTH XMMHMUYECKUX CBOMCTB cTHpoia. [To-
aumepu3anus crupoia. CriocoObl MONy4YeHUs U IPUMEHEHUE apOMaTHYECKUX YIIIEBOI0POIOB.

[Tpupoausiii ra3. IlonyrHele HedTsHBIE ra3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yroJib ¥ MPOJYKTHI ero nepepadotku. CriocoObl nepepaboTKu HePTU: eperoHka, KpeKUHr (Tep-
MHUYECKUH, KaTamuTuueckuit), pudopmunr, nuponus. I[Ipoayktsl nepepaboTku HedTH, UX MpPHU-
MEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY Pa3INYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHME raJOreHIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu 3aMenienus ra-
JIOT€Ha HAa TUAPOKCOTPYIIy, HUTPOTPYIIY, LIMAHOTPYIIYy, aMMHOIpymmy. JlelicTBue Ha raio-
TeHMPOU3BOAHBIE BOJIHOTO M CIIMPTOBOrO pacTBopa Iménouu. B3anmopeiicTBue auranoreHanka-
HOB C MarHueM u IMHKOM. lloHsATHE O MeTammoopraHmdeckux coennHeHusx. Mcnonp3oBaHue
raJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEILECTB.

DKcrepuMEeHTabHbIE METObI U3YUEHHsI BEIIECTB U UX MPEBpAIICHU: n3ydeHue pusnde-
CKHUX CBOMCTB YIJIEBOJIOPOIOB (pPacTBOPUMOCTD), KAUECTBEHHBIX pEaKIUi YIIIEeBOJAOPOJOB pas-
JMYHBIX KJ1accoB (oOeciBeunBanne OpOMHOMN MIIM HOAHOM BOBI, pacTBOpa IepMaHraHata Kauus,
B3aMMOJICHCTBUE alleTWJIEHa C aMMHAYHBIM pacTBOpPoM okcupaa cepedpa(l)), kauecTtBeHHOE 00-
Hapy>KEHHE yIiiepoJia ¥ BOJAOPOJa B OpraHMYECKHUX BELECTBAX, IOJIYYEHUE dTUICHA U U3yUEHUE
€ro CBOMCTB, 03HaKOMJIeHHE ¢ KoJutekusamMu «HepTe» u «Yromnby, ¢ obpasamMu miactmacc, Ka-
YUYKOB U PE3HMHBI, MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TajJOr€HIPOU3BOAHBIX YIJIEBO-
JIOPOJIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[TpenensHble 0fHOATOMHBIE cUPTHL. CTpOeHHE MOJIEKYJI (Ha MpUMeEpE METaHoJIa U 3TaHO-
na). ['omonoruueckuii psn, oduast popmysa, ©3oMepus, HOMEHKIATypa U Kiaccupukanus. Ou-
3UYECKHE CBOMCTBA MpENENbHBIX OJHOATOMHBIX CIUPTOB. BomoponHble CBA3M MEXAY MOJEKY-
JamMH CIIUPTOB. XMMHUYECKHUE CBOWCTBA: PEAKIIMM 3aMEILIEHUS, JETUApAaTallii, OKUCIEHMs, B3au-
MOJICIICTBHE ¢ OPraHMYECKUMH M HEOpPraHMYECKUMHM KuciioTamu. KauecTBeHHas peakius Ha OJl-



HOATOMHBIE CTIUPTHI. J[efiCTBHE 3TaHOa M METaHOJIa Ha OpraHu3M 4ejaoBeka. CriocoObl moiyde-
HUS ¥ IPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Tpocteie dupsl, HOMEHKIATypa U u3oMepus. OcobeHHOCTH (PU3MYECKUX M XUMUYIECKHIX
CBOMCTB.

MHoOroaToOMHbl€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakIMK 3aMeIlIeHUs, B3aUMOJICHCTBUE C OPraHUYECKUMH M HEOPTraHUYECKUMU KHC-
JI0OTaMH, Ka4yeCTBEHHAs peakliisg Ha MHOTOaTOMHbIE cnupThl. [IpencraBineHne o MexaHu3Me pe-
akuui HykiaeoduiapHOro 3aMenienus. JleficTBue Ha opraHusM yenoBeka. CrocoObl MOTyYeHHs U
[IPUMEHEHUE MHOTOaTOMHBIX CIIMPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
Owusnueckue cpoiictBa (enoma. OcoOOEHHOCTH XMMHUYECKHX CBOMCTB (enona. KayecTBeHHBIE
peakuuu Ha denon. TokcuuHocTh (eHona. CrocoObl moydeHus U npuMeHeHue ¢enona. de-
HoJIhopMasbAETuIHAS CMOJIA.

KapOoHuibHbIe COETMHEHUS — AJIbJICTH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUIIb-
HOU rpynmbl. ['oMonorndeckue psiapl adbIeruI0B U KETOHOB, o0mmas GpopMyia, H30MepHst U HO-
MeHKIaTypa. Ou3nueckrue CBONCTBA alIbJIETHIOB U KETOHOB. XMMHUUYECKHE CBOICTBA allbJICTUI0B
U KETOHOB: peakluy npucoeauHeHusi. OKHUCIeHUE albIeru10B, KaUeCTBEHHbIE PEAKIMN Ha aJlb-
nerupl. CriocoObl MOMYYeHUS U IPUMEHEHUE alIbJIETH]IOB U KETOHOB.

ORHOOCHOBHBIE TIpeeNbHbIe KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KUCTOT. M3omepus u HoMeHKIaTypa. Pusnueckre cBOWCTBAa OJHOOCHOBHBIX Ipe-
JIEJIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOAHbBIE CBSI3U MEXIY MOJEKYJIaMU KapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakiusi 3Tepu(UKalNU, PEaKIHH C Y4aCTUEM
YIIeBOIOPOAHOTO panukana. OcoOEHHOCTH CBOMCTB MypaBbMHON KHUCIOTHI. [loHsATHE O mpous-
BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHoroobpasue kapOoHOBBIX KHCIOT. Oco-
OEHHOCTH CBOMCTB HEIpENEIbHbIX U apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, AUKApOOHOBBIX KHUC-
JOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BBICHIMX KapOOHOBBIX KHCIOT: CT€apUHO-
Bas, NAJIbMHUTUHOBAs, OJIEMHOBAs, IUHONE8As, NUHONEH06as KUCIOThl. CrocoObl MOJydeHus u
pUMeHeHHEe KapOOHOBBIX KHCIIOT.

Cnoxnbie 3¢upsl. ['oMonorudyeckuit psia, odmas ¢popMmynina, U30MepUs U HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpene.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOMCTBA XUPOB: TUIPOJIU3 B KHUCION U
meno04Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEISIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBpUI4 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakTepucTrka yriaeBoaoB. Kinaccudukarus yraeBogoB (MOHO-, TU- U TTOJIMCAXa-
puzbl). MoHOcaxapuIsl: TIIOK03a, GPYKTO3a, rajakTo3a, pubdo3a, nezokcupubdosa. duzndeckue
CBOMCTBA M HaxoxaAceHUE B pupoae. PotocuHTe3. XMMUYECKHNE CBOMCTBA IIIIOKO3bI: PEAKIIMH C
y4acTHEM CIIUPTOBBIX U AJIbJICTUHON IPYIII, CIUPTOBOE U MOJIOUHOKHCIIOE Opoxkenue. [lpume-
HEHUE TIIOKO3bl, €€ 3HaUeHHE B )KU3HEACSITEIbHOCTH Oprannu3Ma. Jlucaxapusl: caxaposa, Majb-
TO3a W JakTo3a. BoccTaHaBnmBaromuye 1 HEBOCCTAHABIMBAOIIME Tucaxapuabl. ['uaponus auca-
xapunoB. Haxoxxnenue B npupoje u npumeHenue. [lonucaxapuasl: kpaxmal, TTMKOTeH U Lel-
mtono3a. CTpoeHne MakpoMOJIEKYJl KpaxMaja, INIMKOreHa U LeJUIrosIo3bl. PU3ndYecKkue CBONCTBA
Kpaxmaja U LeJUTI0JI03bl. XUMUYECKHE CBOMCTBA KpaxMaja: THApOoJIu3, KaueCTBEHHAs PEaKIlHs C
noJ0M. XUMHUYECKHE CBOMCTBA LEJIIIOIO3bl: THAPOIN3, odydeHne 3(hpupoB 1emnono3sl. [ToHs-
THE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BELIECTB U HUX IMPEBPALLEHUIl: PaCTBOPUMOCTH
pa3IMyYHbIX CIIUPTOB B BOJE, B3aMMOICHCTBUE 3TAHOJA C HATPHUEM, OKHCIIEHUE STHIOBOTO CIIHP-
Ta B JIbJICTU/I HA PACKAIEHHON MEIHOU MPOBOJIOKE, OKUCIEHUE 3TUIOBOIO CIIUPTA AUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUANIOB), KAUECTBEHHbBIE PEaKIMK Ha albIeTUuIbl (C
ruapokcuaoM auammuncepeopa(l) u runpokcunom memu(ll)), peakmus rioumepuHa ¢ THAPOKCH-
nom meau(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJICHCTBUE PacTBOpa



0K03bI ¢ rusipokcuiom meau(ll), B3aumoaeiicTBrue kpaxmaina ¢ HOJOM, pELIEHUE IKCIIEPUMEH-
TalbHBIX 33/1a4 M0 TeMaM «CrupTsl U GpeHob», «KapOboHoBbie KUCA0ThI. CloKHBIE 3QUPBD.

A3oTcoaepxaniye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHMYecKue Mpou3BojaHble ammuaka. Kinaccudukanus amMmuHoB: anudarude-
CKHME W apOMaTHYeCKue; MEepBHUYHBIC, BTOPUYHbIE M TpeTudHble. CTpoeHHE MOJIEKyl, oOmas
dbopmyna, n3oMepusi, HOMEHKIIaTypa U pU3NYECKUE CBOICTBA. XUMHUYECKOe CBOMCTBA anudaru-
YECKMX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKMJIMPOBAHUE, B3aUMO/IEHCTBUE NIEPBUYHBIX aMUHOB C
azotuctoi Kucaotoi. Conm allKUIaMMOHHS.

AHUIMH — OpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyjie aHuiauHa. OCOOEHHOCTH XMMUYECKUX CBOWCTB aHWIJIMHA.
KavectBennsle peakunuu Ha aHwinH. CriocoObl OMyYeHHUs W PUMEHEHNE ann(aTHIeCKUX aMu-
HOB. [lonydyenue aHuiIMHa U3 HUTPOOEH30IA.

AmunHokucinotel. Homenknatypa wu  u3omepus. OtaenbHbIE NPEICTABUTENH  O-
aMUHOKMCIIOT: TJMUUMH, aJlaHuH. DPU3ndecKkrue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKHUE CBOMCTBA
AMHHOKHUCIIOT KaK aM()OTEPHBIX OPraHMYECKUX COCTMHEHHUH, PEaKIUs IMOJIMKOHIeHCAlluu, 00pa-
30BaHME NENTUAHOU CBS3U. buosormueckoe 3HauyeHUEe aMUHOKHUCIOT. CHHTE3 U THAPOJIH3 Iel-
TUJIOB.

benku kak mpupoaHbie monuMmepsl. [lepBuyHasi, BTOpUYHAs U TpeTUYHAs CTPYKTypa Oen-
KOB. XMMHUYECKHE CBOICTBA OEIKOB: THAPOJIN3, IEHATYpaltsl, KAUeCTBEHHbIE PEAKIIMHN HA OCJIKHU.

DKCrepUMEHTAIbHBIE METO/Ibl U3YUYEeHHsI BEUIECTB U UX MPEBPALICHUI: pacTBOpeHHE Oell-
KOB B BOJI, JICHATypalus OCJIKOB MPHU HarpeBaHUM, [[BETHBIC PEAKIIMH Ha OCJIKHU, PEIICHHE IKC-
MEpUMEHTAIBHBIX 3a7a4 M0 TeMaM «A30TcolepKallhe opraHudyeckue coequHeHus» u «Pacmo-
3HaBaHHE OPraHUYECKUX COECTUHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHbBIE TIOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb MOJIMMEPU3ALIAN, CPEIHSAA MOJIEKYIsIpHas Macca. OCHOBHBIE METO-
JIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUI — NOJUMEPU3ALIHs U MTOJIMKOHICHCALIMSL.

[TonmumepHble MaTepuainbl. [lnacTmaccsl (MONMATHIICH, MOJIMIIPONUIEH, MOJUBUHHUIXIIO-
puAa, TOJUCTUPOII, TOJUMETUIMETaKPHIIAT, MOIUKAapOOHATHI, MOJUATHIEHTepedTanar). Y Tumu-
3anus 1 nepepadoTKa MiacTUKa.

OnacToMepbl: HaTypallbHbIN Kay4dyK, CHHTETHYECKHE KaydyKu (OyTalueHOBBIH, XJIOpO-
IPEHOBBIH, N30MPEHOBBIN) M CUIMKOHBI. Pe3una.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH M JIaBCaH).

[TonmuMmeps! cienManbHOrO Ha3HaueHUus (TedyioH, KeBiap, ANEKTPOMPOBOJAILINE MOTHME-
pbl, OMopasnaraeMble OJIUMEPHI).

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M HUX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3iaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB, pEIIEHUE SKCIIEepH-
MEHTAJIbHBIX 33]1a4 10 TeMe «Pacrno3HaBaHue M1acTMace ¥ BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxnenue MoiexyasspHOid GopMysibl OPraHUu4ecKOro COeTUHEHHS 10 MacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIINX B €0 COCTaB, HAX0XKICHHE MOJIEKYJIIPHON (hOpMYJIbl OPraHUYECKOTO CO-
eMHeHus 1o Macce (00bEMY) MPOAYKTOB CrOpaHuUsi, IO KOJMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB PEaKIMH W/UIIU UCXOIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (hOpMYJIBI OpraHu-
YECKOT0 BEIIeCTBA Ha OCHOBE €ro XMMHMYECKHUX CBOMCTB WJIM CIIOCOOOB MOJY4YEHHs, OIpeaee-
HUE JI0JIM BBIXOZA MPOYKTa pEaKLUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeIMETHBIX CBS3€H NPU M3Y4YE€HHMH opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJIb30BAHUE KaK OOUIMX €CTECTBEHHO-HAyYHBIX MOHSTHUMN, TaK U MO-
HATUH, IPUHATHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOIO LIUKJIA.



OO01mure ecTeCTBeHHO-HAYYHbBIE TIOHATHUS: SBJIICHUE, HAYYHBIN (akT, TUIIOTE3a, TEOPHs, 3a-
KOH, aHaJIN3, CHHTE3, KIacCU(UKaIys, HaOI0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIC-
JTUPOBAHUE.

®dwusuka: MaTepusi, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPIreTHYSCKHH ypo-
BEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHHE BEIECTBA, (PM3MUECKUE BEITUYHHEI, ¢/IU-
HUIIBl K3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: xnerka, opranu3M, dKocuctema, omochepa, MeTabOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIN U TeTepOTPODHBINA THI TUTAaHUA, OpokeHHEe, (OTOCUHTE3, AbIXaHue, OCIKHU, yrie-
BOJIBI, )KUPBI, HYKJIEHHOBBIC KUCIIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMBbIE, TOTUIHBO.

TexHONOrHs: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATHLHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKHUM anemMeHT. M3otonbl. CTpoeHue 371eKTPOHHBIX
000J104€K aTOMOB, KBAaHTOBBIE YMCJIA. DHEPreTUUECKUE YPOBHU U MOAYPOBHH. ATOMHBIE OpOU-
tand. Knaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, pP-, d-, f-anementsr). Pactpenenenue siiek-
TPOHOB 10 ATOMHBIM OpPOHTAJISIM. DJICKTPOHHBIE KOH(HUTYpaIlMU aTOMOB JJIEMEHTOB IEPBOTO—
4eTBEPTOrO MEPUOJIOB B OCHOBHOM U BO30YXKAEHHOM COCTOSIHUH, JIEKTPOHHBIE KOHPUTYpaLlUU
HMOHOB. DJIEKTPOOTPHUIATEILHOCTD.

Ilepnoanueckuii 3axkoH u Ilepuoauueckas cucrema xumuueckux snemeHtos .M. Menne-
neeBa. CBsI3b NMEPHOIUYECKOTO 3aKOoHA W lleprogudeckoil cUCTeMbl XUMHYECKUX AJIEMEHTOB C
COBPEMEHHOI TeOpuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUsS CBOMCTB XUMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIINIaM U MepruoaaM. 3Haue-
HHUe nepuoanueckoro 3akona /.M. Menneneesa.

XuMudeckas CBsI3b. BHIBI XMMHUYECKOW CBS3M: KOBaJCHTHAsS, MOHHAS, METalandecKas.
MexaHu3mbl 00pa3oBaHMs KOBAJIGHTHOW CBSI3U: OOMEHHBINM U JOHOPHO-aKIENTOPHBIA. DHEprus
Y JUIMHA CBA3U. [10ASpHOCTH, HANIPABICHHOCTh M HACBIIIAEMOCTh KOBAJIICHTHOM CBA3U. KpaTHbie
cBs3U. BogoponHas cBsa3b. MeXMONIEKyIIIpHbIE B3aUMOIEUCTBHS.

BasieHTHOCTH M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPHI MOJIE-
KYJI C UX TEOMETPHUECKUM CTPOSHUEM (Ha IPUMEPE COSAMHEHHI SJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBnenne 0 KOMIIEKCHBIX coeMHEHUX. COCTaB KOMIUIEKCHOTO MOHA: KOMIIJIEKCO-
oOpa3oBaTenb, TUraHibl. 3HaYeHHEe KOMIUIEKCHBIX coenuHeHui. [loHsTHEe 0 KOOpAMHAIIMOHHON
XHUMUH.

BemecTtBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. TUIBI KPUCTAJUIMYECKUX pe-
MIETOK (CTPYKTYpP) U CBOIMCTBA BEILIECTB.

[TonaTtue o nucnepcHbix cucremax. MctuaHble pactBopsbl. [IpencraBinenne 0 KOJUIOMIHBIX
pactBopax. CrocoObl BRIPKEHHsI KOHIIEHTPAIIUA PAaCTBOPOB: MacCOBasl JOJIsi BEIIECTBA B pac-
TBOpE, MOJISIpHAss KOHUEHTpalus. HacplllleHHbIE U HEHACBILLIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramnoruapatsr.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIEeCTB. TpHUBHATLHBIC HA3BAHUS OT-
JIeIBHBIX MTPEACTABUTENIEH HEOPTAHNYECKUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakifii B HEOPraHMUECKOM U OPraHu4ecKoil XUMHUH. 3aKOH
COXPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUU NIPU XUMUYECKHUX pe-
akiusx. TeroBeie 3G PeKThl XUMUUECKUX peakiuid. TepMoxuMudeckrue ypaBHEHUSI.

CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCHUMOCTh OT Pa3IMYHbIX (hakTopoB. ['oMOreHHbIE
U TreTeporeHHble peakuuu. Katanus u kataan3aropsl.



OO6patumMblie 1 HeOOpaTUMBIEC peakIMu. XUMHYECKoe paBHOBecue. KoHcTaHTa XMMHUYECKO-
ro paBHoBecus. DaKTOPHI, BIUIIONINE HA MOJOKEHUE XUMUYECKOTO PaBHOBECHS: TeMIlepaTypa,
JIaBJICHUE U KOHLEHTpAlLMHU BEIIECTB, y4acTBYOWHKX B peakuuu. [Ipunnun Jle Hlatense.

OnekTponauTnueckas nauccounanus. CHUIbHbIE U c1a0ble 3JeKTPOIUThl. CTeneHb TUCCOLU-
aiuu. Cpena BOAHBIX PacTBOPOB: KHMCIOTHAs, HEUTpasbHas, 1ieaouHass. BogopoaHelil nmokasa-
tenb (PH) pactBopa. ['maponm3 coneld. Peakiiuu noHHOTO 0OMEHa.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHb okuciaeHus. OKUCINUTENb U BOC-
cta”HoBuTeNb. [Ipoliecchl OKUCIEHUS U BOCCTaHOBJICHHs. BakHel e OKUCIUTENN U BOCCTAHO-
BUTENU. MeTOJ 3JIeKTPOHHOTO OanaHca. DNEeKTPOIN3 paCTBOPOB U PACILJIaBOB BEIIECTB.

DKCrepUMEHTAIbHBIE METO/bI M3yYEHHS BEIECTB M MUX MpEBpallleHUui: pasiioKeHue Ie-
pOKCHIa BOJOPOJa B NMPUCYTCTBUU KaTaau3aTopa, MOJEIN KPUCTAUIMYECKUX PELIETOK, MIPOBE-
JIEHUE peakuil HOHHOro oOMEHa, OMpe/esIeHne Cpebl PacCTBOPOB C MOMOUIbIO HMHAUKATOPOB,
U3yUCHHE BIMSHUS PA3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMUYECKOH PEaKIUU U TOJIOKEHUE XH-
MHUYECKOT'O PAaBHOBECHS.

Heoprannueckas xumusi.

[Tonoxenue HemetawioB B Ilepuoanueckoit cucteme xumudeckux 3neMenToB .M. Men-
JienieeBa 1 OCOOCHHOCTH CTPOCHHS UX aTOMOB. DHU3MUECKUE CBOWCTBA HEMETAIUIOB. AJUIOTPOIIHS
HEMETAIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

Bopopona. Ilonydyenue, ¢pusnueckne u XMMHUYECKHE CBOMCTBA: PEaKUUMU C METAUIAMU U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ puabl. TOMIMBHEIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHus, (GU3NIeCKue M XUMHYECKUE
cBoiictBa. ['amoreHoBozoponbl. BaxHeilmue KuciopoicoaepKaliue COSIUHEHHUS TaJOreHOB.
JlaGopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [IpuMeHeHue rajioreHoB u
UX COCIUHEHMM.

Kucnopon, o3oH. JlaGopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
®uznyeckue U XMMUUYECKHUE CBOWCTBA U NPUMEHEHHE KHCI0poaa U 030Ha. OKCHIBI U MIEPOKCH-
JTBI.

Cepa. Haxoxnenue B npupoje, cocoObl MoyydeHus, GU3nuecKue U XUMHUYECKHUEe CBOM-
ctBa. CepoBonopon, cyiashunbl. Oxcun cepri(1V), okcun cepri(VI1). CepHucrtas u cepHasi KUCIO-
ThI U X coi. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpuMeHeHue cepbl U € coeTMHeHUH.

A3zor. HaxoxzaeHnue B npupoje, cocoObl mosydyeHus, Gpu3nueckue U XUMHUYECKUE CBOIi-
cTBa. AMMUaK, HUTpUIbl. OKCHIBI a30Ta. A30THUCTas U a30THAS KUCIOTHI U uX coin. OcoOeHHO-
CTH CBOWCTB a30THOM KHUCIOTHI. [IpuMeHenne a3ota u ero coelnHeHu. A30THbIE yA00peHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIy4YeHHUs, (U3NUECKHE M XUMHUUYECKHE
cBorictBa. Pochuas u hochun. Oxcuasl dhocdopa, hochopHas kucimora u e€ conu. [Ipumene-
Hue ¢pocdopa u ero coequnenuit. PochopHbie yI0OpeHHUS.

Yriepona, HaX0XACHUE B IPUPOJIe. AJUIOTpOIHbIE MOAUUKAIH. OU3NYECKUE U XUMHUYE-
CKHE CBOWCTBA MPOCTHIX BEIECTB, 00pa3zoBaHHbIX yriaepogoM. Okcua yraepona(ll), okcun yrie-
pona(lV), yronbHast kucinotra u €€ colud. AKTUBHPOBAHHBIN yroib, ajncopOuus. DysuiepeHsl,
rpadeH, yriepoaHble HAaHOTpYOKu. [IpuMeHeHne MpoCThIX BEIIECTB, 00OPa30BaHHBIX YIJIEPOJIOM,
Y €r0 COeTMHEHUM.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl MOdydeHus, (pu3ndeckue U XUMHYECKue
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHHUs U ero
coequHeHuil. CTEKIO0, €ro MOJIy4eHNE, BUABI CTEKIIA.

[Tonoxxenne meramioB B [leproanueckoit cucreMe XUMHUUYECKHUX eMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTayioB. O0mue Gu3ndecKue CBONCTBA METAJLIOB.
[IpumeneHne MeTayioB B ObITY U TexHUKe. CIIaBbl METAIIOB.

DIEKTPOXUMHUECKUI psi HanpspKeHUH MetamioB. OOe crnocoObl MoydyeHus MeTan-
JIOB: TUAPOMETAILTYPIHUs, MUPOMETAILTYPIus, ekTpomeTanyprus. [loHsTiue o koppo3uu me-
TaysioB. CriocoObl 3alUTHl OT KOPPO3UH.



Obmas xapakrepuctuka MetauioB |A-rpynmsl [leprognueckoll cHCTEMBl XUMHUYECKHUX
sneMmeHToB. HaTpuii u xanwmii: noiaydenue, puandyeckue U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynmsr [leprognueckoit cucTeMbl XUMHUYECKHX
AJIEMEHTOB. Maruuii M KajbIMii: MoxydeHue, pu3nuecKkue 1 XMMHYECKUE CBOWCTBA, MPUMEHE-
HUE MPOCTHIX BEIIECTB M UX cOoeqUHEHM. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEeHHs.

AJNIOMMHHUI: TIOJy4eHUE, (PU3UYECKUE U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTrO
BEIIECTBA U €ro coeAMHEeHUU. AM(OTEpHbIE CBOMCTBA OKCHIAa U TUIPOKCUIA ATIOMHUHUS, THUI-
POKCOKOMILJIEKCHI aTFOMUHUS.

OO6mas xapakTepucTuka MeTauioB nmobouynsix noarpynn (b-rpynm) Ilepuonuyeckoii cu-
CTEMBI XMMHUYECKUX 3JIEMEHTOB.

®u3nuecKkue ¥ XMMHUYECKHE CBOMCTBA Xpoma U ero coeaAnHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarsl, UX OKUCIUTENbHBIE CBOMCTBA. []o-
Jy4YE€HUE U IPUMEHEHUE XPOMA.

Du3nyecKue 1 XMMHYECKHUE CBOMCTBA MapraHiia U €ro coeauHeHuid. Baxuenmmue coequ-
Henus mapranua(ll), mapranna(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranar kanus, ero
OKHCJIUTEIbHBIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHUE CBOMCTBA XKeJle3a U ero coeguHeHui. OKCuabl, THAPOKCUIIBI U
conu xkene3a(ll) u xeneza(lll). [lonydenne u npuMeHeHHE Kelie3a U €ro CIIaBOB.

Pusznyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{uuk: nonyyeHue, GU3NYECKUEe U XUMUYECKUE CBOIICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUJPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne IMHKA U €r0 COeMHEHUH.

OKcrepUMEeHTaIbHbIE METOBl M3YyUeHHs BEIECTB M UX IMpeBpallleHuil: u3yyeHue oodpas-
1IOB HEMETAJIJIOB, TOpEHUE cepbl, (hocdopa, xKeye3a, MarHus B KUCIOPOJie, U3YUEHHE KOJIJIEKIIUU
«MeTtaibl ¥ CIUIaBbl», B3aUMOJACHCTBUE LIEIOYHBIX M IIETOYHO3EMENIBHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITI0JIb30BAHKE BUJIEOMATEPHUAIIOB), B3aUMO/ICICTBHE IMHKA U ’KeJle3a C PACTBOPAMHU
KHCIJIOT U LIENOYEH, KaUeCTBEHHbIE PEAKIIMM Ha HEOPraHWYECKHE aHHOHBI, KATUOH BOJOpOAa U
KaTHOHBI METAJIJIOB, B3aUMO/IEUCTBHE THIPOKCHU/IOB aTFOMUHUS U IIUHKA C paCTBOPaMH KUCIIOT U
LIEJIOUEH, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «l'amorenel», «Cepa u €€ coenuHe-
HUS», «A30T U hocdop U UX coennHeHus», «MeTalibl IIaBHBIX TOArpynm», «Mertamibl mo0ou-
HBIX OATPYIII.

XuMHUS U )KU3Hb.

Posib xumum B oOecrieueHHMH yCTOWYMBOIO Pa3BUTHUS yenoBedecTBa. [IoHATHE O Hay4HBIX
MeTOJIaX MO3HAHHUS U METOAOJOTHMU HAaydyHOro uccienoBaHus. HayuHble MpHUHIMIIBI OpraHu3a-
UM XUMHYECKOTO MPOU3BOJCTBA. [IpOMBIIIIIEHHBIE CITOCOOBI MOJTyUYeHHs] BaKHEHITUX BEIIECTB
(Ha mpuMepe MPOU3BOJCTBA aMMHaKa, CEpHOW KHUCIOThI, MeTaHoJa). [IpoMblnieHHbIe c1OCcOO0bI
MOJIyYEHUSI METAJIJIOB U CIUIABOB. XMMHUECKOE 3arpsI3HEHUE OKPYIKAIOLIEN CPEbl U €ro MoCIe-
ctBus. Pons xumun B o0ecrieueHur YHEPTeTUUECKON O€30MacHOCTH.

XuMus 1 310poBbe 4yenoBeka. JIekapcTBeHHble cpenctBa. [IpaBuiia ncnonp30BanHus JeKap-
CTBEHHBIX MpenapaToB. Pollb XUMUN B pa3BUTUU MEIUITUHBI.

XVMUs TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponbk XxuMuu B o0ecrieueHun
MMUIIEBOH O€30IMacHOCTH.

Kocmernueckue u napdromepnsie cpeactBa. beitoBas xumus. IlpaBuna 6e3omacHoro uc-
M0JIb30BAHNUS MIPETapaToB OBITOBOM XMMHUH B TOBCEAHEBHON KU3HU.

XUMUS B CTPOUTEHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMHS B CENBCKOM X03siiicTBe. OpraHrYecKrue 1 MUHEPAIbHBIC yI00pECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuainbl
JUIs DJIEKTpOoHUKH. HaHoTexHOMOrnu.

Pacuérnbie 3amaun.



Pacuérel: mMacchl BemecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIHWYECTBY BEILECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOLIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJIMYEeCTBA
BEIIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIU OJTHO U3 BEIECTB MMEET MPUMECH, Macchl (00BEMa, KOIH-
YecTBa BEILECTBA) MIPOAYKTA peaKIMH, €CIM OJHO U3 BELIECTB JJaHO B BUJE PAacTBOpa C Ompene-
JEHHOM MacCCOBOM J10JIEM pacTBOPEHHOTO BEILECTBA, MAaCCOBOM JOJIM U MOJISIPHOW KOHILICHTPALUU
BELIECTBA B PACTBOPE, 10JIA BBIXOAA MPOLYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MexnpeaMETHBIX CBA3€H IpU M3y4eHHUU OOIIEH U HEOPraHMYeCKOW XMMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK U NOHATHUN, IPUHATHIX B OTJENbHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0me ecTecTBEHHO-HAYYHbIE MMOHATHA: SBJICHUE, HAYUYHBIH (DaKT, TUTIOTE3a, TEOPHs, 3a-
KOH, aHQJIN3, CUHTE3, KIaCCU(PUKALM, NEPUOJIUYHOCTh, HAOIIOIEHHE, U3MEPEHHUE, IKCIICPUMEHT,
MO/1€J1b, MOJIEIIMPOBAHUE.

®uznka: Marepusi, MUKPOMUP, MAKPOMUP, aTOM, DJIEKTPOH, NPOTOH, HEUTPOH, HUOH, U30-
TOTIBI, PaAMOAKTHBHOCTD, MOJICKYJIA, YHEPreTUUECKUI YPOBEHb, BEIIECTBO, TENIO, 00BEM, arpe-
raTHOE COCTOSIHME BELIECTBA, MJICAIbHBIM ra3, (pU3MUeCKHue BEIUYHMHBI, €JUHULBI U3MEPEHHUs,
CKOPOCTb, HEPIrus, Macca.

Bbuonorus: kierka, opranusM, sKocucrema, onocdepa, MeTaboIM3M, MaKpoO- U MUKpO3JIe-
MEHTBI, OEJIKH, YKUPbI, YIJIEBOJAbI, HYKJIEUHOBBIE KHUCIOTbHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT
BELIECTB U ITIOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XuMU4ecKasi MPOMBIIUIEHHOCTb, METAJULYPrusl, CTPOUTEIBHbIE MaTEPUAIbL,
CEJIbCKOXO035HCTBEHHOE MPOU3BOJICTBO, MHILEBAs MPOMBIIUIEHHOCTh, (apMaleBTHYecKas Ipo-
MBILIEHHOCTh, ITPOU3BOJCTBO KOCMETHMYECKHUX MPENaparoB, MPOU3BOICTBO KOHCTPYKLIIMOHHBIX
MaTepUasoB, AIEKTPOHHAS POMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



I[NTAHMPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWHN HA BA30-
BOM YPOBHE CPEJJHEI'O OBILETI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS 00yUYaIOIIMMHUCS TIPO-
rpaMMm cpeaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM M TPEJAMETHBIM).
Hayuno-Meronnyeckoil oCHOBOW Juisi pa3pabOTKU IJIAHUPYEMBIX PEe3ylbTaTOB OCBOEHUS IpPO-
rpaMM CpeIHEro 001Iero 0Opa3oBaHus SBISIETCS CHCTEMHO-/1EATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM MTOAXOJAOM B CTPYKTYpPE JIMUHOCTHBIX pe-
3yJIbTaTOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEAHEr0 001ero o0pa3oBaHus BbIIEICHBI
CJEYIOLINE COCTABISAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMuyue MOTUBALUU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENHbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAaMH, MPUCYIIMMHU LIEJIOCTHON CHUCTEME XMMUYECKOro oOpa-
30BaHUS;

HaJIMYMe IPAaBOCO3HAHUS IKOJIOTUYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPO-
UTb KU3HECHHbIC TIJIaHBI.

JInuHOCTHBIE PE3y/bTAaThl OCBOEHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yueo-
HOM M BOCIHTATEIbHON NIE€ATEbHOCTU B COOTBETCTBUM C I'YMAHHUCTUYECKUMH, COLIUOKYJIBTYp-
HBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJi€alaMH POCCUHMCKOI0 I'pa)KIaHCKOro ooiie-
CTBa, MPUHSITHIMU B OOIIECTBE HOPMAMH U MPaBUJIAMU MMOBEJIEHUS, CIOCOOCTBYIOLIMMH MPOIIeC-
caM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS JIMYHOCTH O0yUYarOLUXCSl.

JIMdHOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxkaroT cHOopMHUPOBAHHOCTH
OMbITa MO3HABATEIBHON M MPAKTUYECKOW NIEATENbHOCTH O0YyYaroIMXCs MO peanu3aluyl MpuHs-
THIX B OOIIIECTBE IEHHOCTEW, B TOM YHCIIE B YaCTH:

1) rpa:xaaHCcKoOro BOCIMTAHUSA:

OCO3HaHUA O0YYarOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAX M MPABUIIAX MEXIMYHOCTHBIX OTHOILIEHUN B KOJI-
JIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pelIeHNH yUYeOHBIX U TTO3HABATEILHBIX 337124, BHITOJIHEHHH XUMUUECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIECHUS K MCTOPUYECKOMY UM HAyYHOMY HACJIEIHUI0O OTEYECTBEHHON XU-
MUU;

YBa)KEHUsI K MPOLIECCY TBOPUYECTBA B 0OJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XU-
MUU, OCO3HAHHSI TOTO, YTO JOCTHKEHUSI HAYKU €CTh PEe3yNbTaT JUITUTEIbHBIX HAOIIOACHUIA, KPO-
MOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;

WHTEpeca U MO3HABATEILHBIX MOTHBOB B IMOJTYYCHHUH U MOCIEAYIONIEM aHann3e nHpopma-
LIUU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIICHWBATh CUTYAallUW, CBS3aHHBIE C XUMUYCCKUMH SIBJICHUSIMH, U TIPHHU-
MaTh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



TOTOBHOCTHU OLICHUBATH CBOE MOBENCHUE U MOCTYIIKM CBOUX TOBAPUIIEH C ITO3ULIMNM HPaB-
CTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUNA 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHHUA IIEHHOCTEH 3J0pOBOro U 6€30MacHOro 0opasa >KU3HU, HEOOXOAUMOCTH OTBET-
CTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

coOnrofieHus MpaBuil OE30MacHOrO OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOU
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

MOHMMAHHUA [ICHHOCTH MPaBUJI WHIUBUAYAIBHOIO U KOJIJIEKTUBHOTO OE30MacCHOT0 MOBE/Ie-
HUS B CUTYaLUSX, YTPOXKAIOUINX 3I0POBBIO U )KM3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJCTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJICHUS aIKOTOJs,
HapKOTHUKOB, KYPEHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTU B Y4€OHO-HCCIIEA0BATENbCKON 1€ATEIbHOCTH, 001I1e-
CTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JEATEIBbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE€ B PEUICHUM IPAKTUYECKUX 3aJad COLMAaIbHOW HallpaB-
JICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUUECKOMY M3YUEHUIO MPOQPECCU pa3InyHOro poja, B TOM YUCIIE Ha OC-
HOBE IPUMEHEHUS PEAMETHBIX 3HAHUM 110 XUMUU;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOPY MHIUBUIYalbHOW TPAEKTOpUU OOpazoBaHus, Oyay-
el mpoeccuu M peann3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX WHTE-
PECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKH 11€7€CO00pa3HOro OTHOLIEHHS K MPUPO/IE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

NOHUMaHHM TJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

0CO3HaHMsI HEOOXOMMOCTH UCIOIb30BAHUS JTOCTHKEHUN XUMHHU JJIS pellieHHs] BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaAHUS;

AKTUBHOT'O HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JENCTBUN U NPENOTBPALLATD UX;

HaJIMYUsSl Pa3BUTOTO SKOJIOTMUYECKOrO MBIIUIEHUS, SKOJIOTMUYECKON KYJIbTYphl, ONbITA AEs-
TEJIBHOCTH IKOJIOTUYECKON HANPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCS UMHU B IIO3HABATEIIb-
HOM, KOMMYHUKAaTUBHON M COI[MAJIIbHON MpPAaKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO MPOTHBO-
CTOSATH UJCOTOTUU XeMOpoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO pa3BU-
THUSl HAYKH U OOILIECTBEHHON MPAKTHKU;

MOHMMAaHUS CHENU(PUKA XUMUU KaK HAyKH, OCO3HAHUS e€ polii B (OPMHUPOBAHUU PaIHO-
HAJIbHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUH IEJIOCTHOTO MPEJCTABIEHUSI 00 OKPY’KaIOLEM MHUpE
KaK O €JUHCTBE MPUPOJbl U UYEIOBEKA, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U PELIEHUU
po0JieM COXpaHEeHUsI TPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMMH I COBPEMEHHOM LIMBUIIM3ALUU: B €€ Tyma-
HHUCTUYECKOW HAMPAaBICHHOCTH U BAYKHOM POJIM B CO3JIaHMH HOBOM 0a3bl MaTEPHAIIBHOM KYJIBTY-
PBI, PEIICHUH TTI00aIbHBIX POOJIeM YCTOHUNBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEpTe-
TUYECKOM, MUILEBON M SKOJIOTMYecKOM 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00eCHedYeHUU
YCIIOBHUH YCIIEIIHOTO TPYAA U 3KOJOTMYECKH KOM(pOPTHOHN JKU3HU KAXKI0TO iieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IOHUMAHMS CYITHOCTH METOJOB IO3HAHUS, UCIOJIb-
3yeMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIB30BATh MOJydaeMble 3HAHUS [T aHAIN3a
U OOBSICHEHHUS SIBICHUN OKPY)KAIOIIEro MUpa U MPOUCXOAAIIUX B HEM M3MEHEHUH, YMEHUS Jie-



JaTh 0OOCHOBAHHBIC 3AKIIOUEHHS] HA OCHOBE HAay4YHBIX ()aKTOB U MMEIOIIMXCS JaHHBIX C IEJIbI0
HOJIy4EHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs IpoOieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALUX;

MHTEpPEeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH U CHOCOOHOCTH K HENPEpbIBHOMY OOpa30BaHUIO U caMOOOPa30BaHUIO, K aK-
TUBHOMY TOJyYCHHIO HOBBIX 3HAHUH 10 XUMHU B COOTBETCTBHH C >KHU3HEHHBIMHU MOTPEOHOCTS-
MU;

MHTEpeca K OCOOCHHOCTSM TpyZAa B Pa3IMYHBIX chepax mpodhecCHOHAIBHON NesATeNbHO-
CTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOCHUS yueOHOro npeamera «XUMHs» Ha YpPOBHE Cpel-
Hero o0111ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIC JIA q)OpMI/IpOBaHI/IFI MI/IpOB033peHI/I5[ O6yanOHII/IXC$I MG)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGLII/I(i)I/IKy METOAOB IIO3HAHUA, I/ICHOJII)?,yCMBIX B €CTCCTBCHHBIX HaYKaX (MaTepm[, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U JPYTHE);

YHHUBEpcaibHble y4eOHbIE NeHCcTBHS (IIO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISATHUB-
HBIE), oOecreunBaronie GopMupoBaHre (YHKIIMOHAIBHOW TPAMOTHOCTH U COIMATIBHON KOMIIE-
TEHIUU 00yYarOIINXCS;

CIOCOOHOCTh O0YYaIOIMIUXCS MCIOJb30BaTh OCBOCHHBIE MEXIAUCIUIUIMHAPHBIE, MUPOBO3-
3peHYecKUe 3HaHWS U YHUBEpCaJIbHbIE Y4eOHBbIE NEWCTBUS B MO3HABATENHHOM M COLMATbHON
MPAKTHUKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJICHWE YHUBEPCATbHBIMU YYEOHBIMH TIO-
3HaBAaTCJIbHbIMU, KOMMyHI/IKaTI/IBHBIMI/I nu pel"y.]'IﬂTI/IBHBIMI/I I[CI\/'ICTBI/ISIMI/I.

OBiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a30Bble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENbHO (HOPMYIHUPOBATh M aKTyaTU3UPOBATh MPOOIEMy, BCECTOpPOHHE e€ pac-
CMaTpHUBaTh;

ONpEeNeNATh e AeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOT-
HOCUTH pC3YJ'IBTaTBI JACATCIIbHOCTH C ITIOCTAaBJICHHBIMU LICIAMMU,

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM MPHUEMBI JIOTMYECKOTO MBIIUICHHUS — BBIJIEIATh Xa-
paKTepHHe HpI/ISHaKI/I HOHSITI/IfI nu yCTaHaBJ'II/IBaTB X B3aMMOCBA3b, UCIIOJIB30BATH COOTBeTCTBy-
IOIIUE TIOHATHUS 111 OOBSICHEHHS OTACNBHBIX ()AaKTOB U SIBICHUI;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/H/I JJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIICCTB U XUMHNUYCCKHUX peaxum‘fl;

YCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXIY U3Yy4aeMbIMU SIBICHUSIMU;

CTpOI/ITB JIOTUYCCKUC paCCY)K}IeHI/ISI (I/IHHYKTI/IBHBIe, Jle)IyKTI/IBHBIe, 110 aHaJ'IOFI/II/I), BbIAB-
JSTh 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PACCMAaTPUBAEMBIX SBIICHUSX, (DOPMYIUPOBATH BHIBO-
JAbI U1 3aKJIFOUYCHUS,

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIONIb3YEMbIE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MO/JIEJH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xumMu4deckass popmyna, ypaBHEHHE XHUMHUYECKON peakluyd — MPU PEIICHHH Y4eOHBIX MO3HaBa-
TEITBHBIX U MPAKTUYECKUX 3aJ1a4, TPUMEHSATh Ha3BaHHBIC MOJICITbHBIC TIPEICTABICHUS JIsI BBISIB-
JICHUSL XapaKTepHLIX HpI/ISHaKOB 1/13yqaeMHx BCIICCTB U XUMHNYCCKUX peaKHHfI.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIaACTh OCHOBaAMU MECTOJ0B Haquoro ITO3HAHHS BCIICCTB U XUMHNUYCCKUX peaKuHﬁ;

dbopMyIHUpPOBaTh LU U 33/1a4d MCCIICIOBAHUS, UCIIOJIb30BATh TIOCTABJIICHHBIE H CAMOCTO-
ATENBHO CPOPMYIHPOBAHHBIE BOIPOCH! B KAUE€CTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI I (op-
MHUPOBAHUS THIIOTE3BI 110 TPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX CYXKICHUMH;



BJIA/IETh HABBIKAMM CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS YIEHMUECKUX JKC-
IEPUMEHTOB, COBEPLICHCTBOBaTh YMEHMs HaONIIOJaTh 3a XOAOM IIPOLECCa, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €ro pe3yabTar, (HOpMyIHpoBaTh 000OIIEHUS U BBIBOJIBI OTHOCHTEIBHO JTOCTO-
BEPHOCTHU Pe3yJIbTaTOB UCCIIEOBAHUSA, COCTABISITh OOOCHOBAHHBINA OTYET O MpOJeIaHHON pabo-
T€;

nproOpeTaTh ONbIT YYEHUYECKOH HCCIe0BaTeIbCKOW U NMPOEKTHONW NEATEIbHOCTH, MPO-
SBIISITH CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOATEILHOMY MOMCKY METOAOB PEIICHUs MpaKTHye-
CKHUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB TO3HAHMUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(OpMaLUU (Hay4yHO-IIOMYJIApHAs JIUTEpa-
Typa XUMHUYECKOTO COJEpXKaHMA, CIIPABOYHBIE IMOCOOMs, pecypchl MHTepHeTa), aHaTU3upOBaTh
MH(POPMALIMIO pa3IMYHbIX BUIOB U (HOPM IIPEICTABICHUSI, KPUTUUECKU OLICHUBATh €€ JOCTOBEp-
HOCTb U HEIIPOTHUBOPEUUBOCTH;

(bopMynHMpoBaTh 3aMpoChl U MPUMEHSTh Pa3IUYHbIE METO/bl IIPU IOUCKE U OTOOpE WH-
dopmannu, HeOOXOMMOI IS BBITIOTHEHUS YI€OHBIX 33724 ONPEIeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBl, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAay4YHBIN S3BIK B KAUECTBE CPEACTBA NP paboTe ¢ XUMUYECKOH MHpopma-
[UEH: MPUMEHATh MEKIPEAMETHBIC ((PU3UUECKNE M MaTeMaTHYeCKHe) 3HAKA U CHMBOJIBI, (Gop-
MyJbl, a00peBUaTypbl, HOMEHKJIATYPY;

MCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiaeHne yHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUAJIOTa W/WIN JTUCKYCCHH,
BBICKa3bIBaTh UJEH, (POPMYIHPOBATH CBOM MPEUIOKEHUS] OTHOCUTENBHO BBIOJHEHHS MPEAsio-
JKCHHOM 3a/1a4Hu;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBLHOW AEATEIBbHOCTHU, INOJYYEHHBIX
CaMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMOIHEHUH XMMHYECKOTO 3KCIEepH-
MEHTa, NPaKTUYEeCKON paboThl MO HCCIIEIOBAHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, pealu3alluu
yueOHOro npoekTa U (popMyIHpoBaTh BBIBOJBI MO pE3ysbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN
nyTEM COrIacoBaHMs MO3UIMNA B X0/1€ 00CYXJIeHUsI U 00MEHa MHEHUSIMHU.

OsiaieHHe YHMBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTD,
onpezenss e€ UeNU U 3a/layd, KOHTPOJIUPOBATH U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHus ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATENBHOCTH Ha OCHOBE CAMOAHAIN3a U CaMOOILIEH-
KH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsh OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MUpA, POJIM XMMUHU B TIO3HAHUM SBJICHUN MPHUPOJBI, B (GOPMUPOBAHUU MBIIII-
JICHUS] U KYJIbTYPBI JINYHOCTHU, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOMN IS pelleHus
MPAKTUYECKHUX 3a7a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U MPH-
pOAHOI cpene;



BJIa/ICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIMOJIAraloI1e OHS-
TUS (XMMHYECKUH BJIEMEHT, aToM, 3JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJleHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XUMUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpa-
mIEHHAs1), MOJIb, MOJISIpHAsi Macca, MOJISPHBIM O00BEM, YIIIEpOAHBIM CKeneT, (pyHKIMOHANIbHas
rpynna, pagukai, U30Mepus, H30MepPbl, TOMOJOTUYECKUI Psil, TOMOJIOTH, YIJIEBOAOPObI, KHC-
JIOPOJ U a30TCOACpIKAILNE COEAUHEHUS, MOHOMED, ITOJINMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIpHBIE COEIMHEHUs); TEOPUM U 3aKOHBI (TEOpUsl CTPOEHUS OpraHuyeckux BewecTB A. M.
BbytnepoBa, 3aKkOH COXpaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XH-
MUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAHUS NIPUUYMHHOCTU U CUCTEMHO-
CTM XUMMYECKHX SIBJICHUH, (DAKTOIOrMYECKHE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U
0€3011aCHOM HCIOJIb30BAHNU BAKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH Aes-
TEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE TIOHATHUS IIPH ONIMCAHUM COCTaBa, CTPOCHHUS U
MIPEBPALLICHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPraHUYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUH, U3rOTABIMBATH MOJEIN MOJIEKYJ OpPraHMYECKHX BELLECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHHMS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OpPraHUYeCKHX
BEIIIECTB M0 MX COCTaBy M CTPOSHHIO K OMpeAeIEHHOMY Kiaccy/Tpymie coeuHeHni (yrieBo10-
POZbI, KMUCIOPOA U a30TCOEpIKALINE COSAMHEHUS, BBICOKOMOJIEKYJIAPHBIE COETUHEHUS), 1aBaTh
UM Ha3BaHUs 1o cucrematnueckoir HomeHkinarype (IUPAC), a Taxxe MpuUBOIUTH TPUBHAIBHEIC
Ha3BaHUS OT/EJIbHBIX OPraHWYECKUX BEUIECTB (ITHJIEH, NPOMMIIEH, alleTHIIEH, YTUIICHTINKOIIb,
rMLepuH, ¢eHoun, ¢opManbaerui, aneTaableru]l, MypaBbHHAs KHCIIOTA, YKCYCHas KHCJIOTa,
OJICMHOBAs KUCIJIOTA, CTEApUHOBAsl KUCIIOTa, TII0K03a, PPYKTO3a, KpaxmaJ, LeJIr103a, MIHIUH);

c(OpMUPOBAHHOCTh YMEHHS ONPENENIATh BUJIbI XMMUUYECKON CBSI3U B OPraHUYECKHX CO-
eIMHEeHMX (OAMHAPHBIE U KpaTHbBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH MOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. byriepoBa ans oObsiICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTPOCHUE, (pru3nUecKre U XUMUYe-
CKH€ CBOMCTBA TUIMYHBIX IIPEICTaBUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BELIECTB (METaH,
3TaH, 3TUJIEH, NMPOIWJIEH, aleTuiieH, OyTanuen-1,3, metunlOyraauen-1,3, 6eH301, MeTaHoN, JTa-
HOJI, STUJICHTJIMKOJIb, TIMLIEPUH, (PEHOJI, alleTalbAeru], MypaBbiUHas U YKCYCHasl KUCIIOTHI, TJIO-
K033, KpaxmaJl, LeJUII0JI03a, aMUHOYKCYCHAsl KUCIJIOTa), WIIKOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXJIy HHUMU YpaBHEHHUSIMH COOTBETCTBYIOUIMX XMMHUYECKUX pEaKUUi ¢ HCHOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOJHBI ra3, yroik), CHOCOOBl UX MEpepadOTKU M MPAKTUYECKOE MPUMEHEHHUE MPo-
JTYKTOB NEepepadboOTKH;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAUTH BBHIYMCIICHUS 110 XUMUYECKUM YpaBHEHUSIM (Mac-
Chbl, 00bEMa, KOJMYECTBA UCXOIAHOIO BEIIECTBA WM MPOAYKTA PEaKIUU M0 HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIONB3YEMBIX B XMMUU MIPHU U3YUEHUH BEIIECTB U XMMHUYECKUX SIBICHUH (Haboae-
HHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJEIMPOBAHKE), UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HA-
HUS 171 IPUHATHS PELIEHNN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU
1 X IPUMEHEHUEM;



c(OpPMHPOBAHHOCTh YMEHUH COONIONATh MPaBUiIa MOJIb30BAHUS XUMHUECKONW MOCYA0H U
71a00paTOPHBIM 000PYAOBAHUEM, A TAKXKE ITPaBUJIa OOPAIEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IIAHUPOBATh M BBIIIOJHATh XUMUYECKUH HKCIIEPUMEHT (IIpe-
BpalCHUSI OPraHUYECKUX BEILECTB IIPU HArPEBAHMM, IIOJIYYCHHME OTUJICHA M H3y4YEHUE €ro
CBOWCTB, Ka4eCTBEHHbIE PEAKLIMU OPraHUYECKUX BEIIECTB, JACHATypauus O€JKOB IpH HarpeBa-
HUH, [[BETHbIC PEAKLIUU OCJIKOB) B COOTBETCTBUH C NMPABWIAMHU TEXHUKH 0€30IaCHOCTHU TP 00-
pAallEHUH ¢ BELIECTBAaMH M JIaOOPaTOPHBIM 000pYyI0BAHHUEM, IPEACTABIATh PE3YIbTAaThl XUMHUYE-
CKOT'0 3KCIIepHMEHTa B (hOpMe 3aliCH YpaBHEHHI COOTBETCTBYIOMIMX PeaKkUuil U (HOpMYIHpO-
BaTh BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OpPMUPOBAHHOCTh YMEHHH COOJIIOATh MPaBMIIA SKOJOTHUYECKH II€TIECO00pPa3HOro MoBe-
JIeHUs B OBITY U TPYJIOBOM AEATEIBHOCTHU B LENIX COXPAHEHUS CBOETO 37I0POBbS U OKpYXKarolein
IIPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTh BO3JCHCTBHS Ha >KMBBIE OPTaHU3MBI OIPEIEIEHHBIX
OpPraHMYECKUX BEIIEeCTB, MOHMMas cMbici mnokaszarens I1JIK, noscHaTe Ha npumepax crocoObl
YMEHBLIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3/IEHCTBUS HA OPraHU3M YEIIOBEKA;

JUId O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbS: YMEHHE HPUMEHSTb
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUIs  CHeNbIX U cAa0OoBUIAMIMX OOy4aroIUXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KJIIACC

[TpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OO01as U HeopraHM4ecKas XUMHUs» OTpaka-
I0T:

c(hOpMUPOBAHHOCTh TPEJCTABIECHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOU KapTHHBI MHUPA, POJIU XUMUU B MMO3HAHUM SBICHUH MPUPOABI, B (GOPMUPOBAHUH MBIIII-
JICHUS] U KYJIbTYpPbI JINYHOCTHU, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOMN I pelieHus
MPAKTUYECKHUX 3a7]a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U IMPH-
pOIHOM cpene;

BIIQJICHUE CUCTEMOM XMMUYECKHX 3HAHUMN, KOTOpask BKIKOYAET: OCHOBOMOJATAIOIINE MTOHS-
TUS (XUMHUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JICKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIC-
KyJia, MOJIb, MOJIIPHBIA OOBEM, BAJICHTHOCTH, JIEKTPOOTPUIATEILHOCTh, CTENIEHh OKHCIICHUS,
XUMHUYECKasl CBsI3b (KOBaJEHTHAs, MOHHAS, METAJUTMUECKasi, BOJIOPOIHAS), KPUCTALTHYECKAS Pe-
mIETKA, TUMBI XUMUYECKUX PEAKIUi, pacTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, HNEKTPOIUTHYE-
CKasl IMCCOILUAIINS, OKHCIIUTEIb, BOCCTAHOBUTENh, CKOPOCTh XUMUYECKON PEAKIINH, XUMAYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPUS DIEKTPOTUTHYECKON TUCCOLMAIUU, TEPUOAMYECKUN
3akoH JI. 1. MenzeneeBa, 3aKOH COXpaHEHUSI MAcChl BEILIECTB, 3aKOH COXPAHEHUS U MpeBpalle-
HUS SHEPTUU MPU XUMHUECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN S3bIK XUMHUH, MHU-
POBO33PCHYCCKUC 3HAHUSA, JICKAINUE B OCHOBE MMOHUMAHUA IMIPUIUHHOCTH U CUCTEMHOCTU XUMU-
YeCKUX SBJICHH, (JaKTOJOTUYECKIE CBEACHHS O CBOMCTBAaX, COCTAaBe, MOJYYCHUH U O€30IaCHOM
HCIOJIL30BAaHNU BaKHEUIIINX HCOPTaHNUYCCKUX BCIICCTB B 6I)ITy u HpaKTquCKOﬁ OCATCIIbHOCTHU
YeJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
HUX B3aUMOCBA3b, HUCIIOJIB30BATH COOTBCTCTBYIOIIHC IMOHATUSA MPU OIMUMCAHUN HCOPraHUYCCKHX
BEILIECTB U UX MPEBPAILLICHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
(dbopMysT BEIIECTB W YPAaBHEHH XMMHUYECKUX pEaKIMii, cHCTeMaThuueckyto HomeHkinarypy (l1U-
PAC) u TpuBHaibHbIC HA3BaHUS OT/EIBHBIX HEOPTaHMYECKHUX BEIICCTB (YrapHBIN Ta3, YrIeKUC-
JIBIN Ta3, aMMHUAK, raiméHasl U3BecTb, Herau€Hasi U3BECTh, IUThEBAs COJIa, MUPUT U IPYTHE);



c(hOpMUPOBAHHOCTh YMEHUH OINPEAETATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHYECKHUX
3JIEMEHTOB B COCIMHEHUSX PAa3IMYHOIO COCTaBa, BUJl XMMUUYECKOM CBSI3H (KOBaJCHTHAsI, NOHHAs,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAUIMUYECKOU PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIApHas, HOHHAs, MeTa/lInyeckas), XapakTep cpe/ibl B BOJHBIX pac-
TBOpaxX HEOPraHUYECKUX COCAUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh NMPUHAJUICKHOCTh HEOPTraHMUECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMEBICI mepuoaudeckoro 3akona JI. M. Menne-
JeeBa U JEMOHCTPHUPOBATh €r0 CUCTEMATH3UPYIOUIYI0, OOBSCHUTEIbHYIO U MPOTHOCTUYECKYIO
INZENIVIH

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh ANEKTPOHHOE CTPOCHHE aTOMOB XUMHUYE-
CKHX 3yeMeHTOB 1—4 nepuonoB Ilepuonnueckoit cuctembsl xuMuueckux iemenToB . 1. Men-
Jie7ieeBa, UCIMOJb3Ys MOHATUSA «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETHUCCKUE YPOBHNY,
OOBSCHATH 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMHUUYECKUX AJIEMEHTOB U UX COCAMHEHUH T10
nepuonaam u rpynnam [lepuoandeckoii cucremsl xumudeckux 3seMeHToB /. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOM-
CTBa HEOPraHWYECKHUX BEILIECTB Pa3jIUYHbIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE T'€HETHYE-
CKOM CBSI3U MEXIY HEOPraHWYECKUMH BEIIECTBAMHU C IMOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKUE PEAKIUMU TIO0 Pa3IUYHBIM
npu3HaKaM (YUCITy ¥ COCTaBY pearupymoollux BEIIeCTB, TEMIOBOMY 3P (HEKTy peakiuuu, u3MeHe-
HUIO CTETNIEHEW OKUCIIEHUS JIEMEHTOB, 0OpaTUMOCTH PEAKIH, YUaCTUIO KaTaalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIATh YPaBHEHUS pEaKUUi pa3NUYHBIX THUIIOB, TOTHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHUS, MPU KOTOPBIX ITH
peaklMK UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIIUH, MOATBEPKIAIOIINE Ka4YEeCTBEHHBIN CO-
CTaB Pa3MYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH OMNBITHBIM IyTEM HOHBI, MPHUCYT-
CTBYIOIIIE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH DPACKPBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIII-
Hero Bo3zaeiicTus (mpunnum Jle [llarense);

c(hOopMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUUECKHE MPOIIECCHI, JISKAIINE B OCHO-
BE€ MMPOMBIIIJIEHHOTO MOTYYeHUS CEPHOM KUCIOTHI, aMMHUaKa, a TakkKe C(HOPMHUPOBAHHOCTH TMPEI-
CTaBJIeHWH 00 OOIIMX HAYyYHBIX MPUHIIAINAX U YKOJOTHUECKUX MPOOJIEMaX XUMHYECKOTO MPOM3-
BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHHU MPOBOJUTH BBHIYMCICHUS C MCIOIB30BAaHUEM TOHSITHUS «Mac-
COBasi JIOJISI BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHHUH Tra30B MPU XUMUYECKUX PEAKIIUIX,
Macchl BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Wi 00bEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, TETIOBOr0 P QeKTa peakiiui Ha OCHOBE 3aKOHOB
COXpaHEHHUS MacChl BEUIECTB, IPEBPAIICHHS 1 COXPAHCHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYIOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHH MIAHUPOBATh U BBIMIOJHATH XUMUYECKHI SKCIIEPUMEHT (pa3-
JI0’KEHHME TIEPOKCHUIa BOJAOpPOAAa B MPHUCYTCTBUM KaTalu3aTopa, ONMpelesieHue Cpelbl PacTBOPOB
BEIIECTB C TMOMOIIbIO YHHBEPCATbHOIO MHIUKATOpA, BIMSHHE Pa3IWYHBbIX (PaKTOPOB Ha CKO-
POCTh XMMHYECKON peakKIiH, PEeakiii HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIuu Ha cynbdar-,
KapOOHAT- U XJOPHU-aHHUOHBI, Ha KaTHOH aMMOHUS, pEUICHHE SKCIEPUMEHTAIBHBIX 3aJad IO



TeMaM «Metamnbe» U «Hemeramib) B COOTBETCTBHH C MPABUIIAMU TEXHUKH 0€30MAaCHOCTU MPHU
oOpallleHnH ¢ BelIecTBaMH U JIaOOpaTOPHBIM 000pYAOBaHUEM, IPEJCTABISTH PE3yIbTaThl XUMU-
YEeCKOro IKCIIEpUMEHTA B (hOpME 3alHMCH YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIIUN M (GOPMYITUPO-
BaTh BHIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHYECKYI0 WH()OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX MCTOYHHKOB (CPEICTBA MAcCOBOM KOMMYyHHKAluu, VIHTEpHET U 1py-
TUX);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHJIA KOJIOTUYECKH 11eJIeCO00pa3HOro MoBe-
JICHUS B OBITY U TPYJOBOU JEATCILHOCTH B IEJISIX COXPAHEHUSI CBOETO 370POBbs I OKPY KaIOIIEH
IPUPOJHOIN Cpelbl, 0CO3HABATh OMACHOCTh BO3CHCTBHS Ha JKUBBIE OPTaHU3MbI OMPEIeIEHHBIX
BEIeCTB, MOHUMas cMbica nokazatens [1/IK, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHUS U
MPEOTBPALCHHS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsT 00y4aroIuXCcs C OINPAaHMYCHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE TPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIA  CJEMbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.
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Kpurepuun onennBanus

Pe3ynbrarel 00y4eHHs] XUMUU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajauyaM MpeaMmeTa U
TpeOOBaHUAM K €I0 YCBOEHUIO

Pe3ynbrarel 00y4ueHHs OLIEHUBAIOTCS MO MATHOALUIbHOM cucteme. [lpu olieHke yuyuThiBa-
I0TCS CIIEYIOIINE KaYECTBEHHbIE IIOKA3aTENN OTBETOB:
- ryOuHa (COOTBETCTBUE U3YYCHHBIM TEOPETHUYCCKUM 000OIICHHSIM);
- OCO3HAaHHOCTh (COOTBETCTBHE TPeOYeMBIM B MPOTpaMMe yYMEHHUSM NPUMEHATH MOJYYECHHYIO
nHpopmaIuo);
- IOJIHOTA (COOTBETCTBUE 00BEMY MPOTPaMMBbI U HHGOPMAITUU YICOHUKA).
[Tpu onieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMIMOOK (CyIIECTBEHHBIEC NN HECYIIECTBEHHBIE).
Cywiecmeennvie owiudKu CBS3aHBI C HEJAOCTATOUYHOW TIYOMHOM W OCO3HAHHOCTBIO OTBETa
(HampuMmep, yYEHUK HEMPAaBUIBHO YKa3all OCHOBHBIEC MPU3HAKH MTOHSATH, SBICHUN, XapaKTepHbIe
CBOWCTBA BEIECTB, HEMPABWIHHO CPOPMYIUPOBAT 3aKOH, MPABWIIO U IP. WIH YUYCHHK HE CMOT
NPUMEHUTh TEOPETUYECKUE 3HAHUA AJISl OOBSACHEHUS U MPEACKa3aHUs SIBICHUN, YCTaHOBJICHHUS
NPUYHMHHO-CJIEICTBEHHBIX CBSI3€H, CpaBHEHUS M KJIacCU(UKALMK SBICHUH U T. 11.).
Hecywecmeennple omudKu ONpeeNIIOTCS HETIOIHOTOM OTBETa (HalpuMep, yIylleHne U3 Buaa
KaKoro-au0o HexapakTepHOro (akTa IpH ONMCAHUM BELIECTBA, npoiecca). K HUM MOXKHO OTHe-
CTH OTOBOPKH, OMKCKH, JOMYIIEHHbIC IO HEBHUMATEIbHOCTU (HapuMep, Ha JBa U Oosee ypas-
HEHUI peaklyii B IOJHOM HOHHOM BHJI€ IONyLIEHA OJHa OIMOKa B 0003HaYEHUH 3apsi/ia HOHA).
Pe3ynbrarel 00y4eHus MPOBEPSAIOTCS B MPOIECCE YCTHBIX U MUCHMEHHBIX OTBETOB YYaIl[UXCs, a
TaKXe MPH BHIMIOJTHEHUH UMU XUMHUYECKOTO HKCIIEPUMEHTA.
1. Onenka ycTHOro oTBeTa
Ommemxka «5»:
OTBET IOJIHBII U MTPaBUJIbHBIN HA OCHOBAHUU U3YYE€HHBIX TEOPHUH;
MaTepuai U3JI0KEH B ONPEJEICHHON JIOrMYeCKON IOCIIEe0BAaTEIbHOCTH, JUTEPATYPHBIM S3bI-
KOM;
OTBET CaMOCTOSTEIIbHBIN.
Ommemkxa «4»:
OTBET MOJIHBIN U MPABWIBHBIA HA OCHOBAHUH U3Y4YECHHBIX TCOPUI;
MaTepHall U3JIOKEH B ONpEAETICHHOM JOrMYecKol MocIe0BaTeIbHOCTH, MPH 3TOM JOMYIIEHbI
JIBE-TPH HECYIIECTBEHHBIE OMIMOKH, HCIIPABIICHHBIE TTO0 TPEOOBAHUIO YIUTEIIS.
Ommemxa «3»:
OTBET TIOJIHBIA, HO TIPH 3TOM JOMYIICHA CYIIECTBEHHAsI OIIMOKA WM OTBET HETIOJHBIN, HECBS3-
HBIH.
Ommemka «2»:
IpU OTBETEe OOHAPYKEHO HEMOHUMAHUE YUYaIIMMCSl OCHOBHOTO COJIEp)KaHUs yueOHOro MarepHa-
Ja WJIM JIOMYIIEHBl CYIIECTBEHHbIE OIIMOKH, KOTOPBIE YYalIMWCS HE MOXXET HCIPAaBUTH IPH
HaBOJAIIMX BOMPOCAX YUUTEJIS WINM OTCYTCTBHE OTBETA.
2. OneHKa IKCIepUMEHTATbHBIX YMEHUH
OreHka cTaBUTCA HA OCHOBAaHMH HAOJIOACHHUS 32 YUalIUMHCS U MTUCbMEHHOTO OTYeTa 3a paldoTy.
Ommemka «5»:
paboTa BBIIOJHEHA MTOJTHOCTHIO M MTPABUIIBHO, CAEAaHbl IIPAaBUIIbHbBIC HAOIIOAEHUS U BHIBOJIBI;
HKCIEPUMEHT OCYILIECTBIIEH 10 MJIaHy C Y4E€TOM TEXHUKH 0€3011aCHOCTU U MpaBuil paboThI C Be-
IIECTBAMU U 000PYIOBAHUEM;
MPOSIBJICHBI OPTraHU3AMOHHO-TPYIOBbIE YMEHHUSI (MTOAAEPKUBAIOTCA YUCTOTa paboyero Mecra u
HOPS/IOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS PEAKTUBBI).
Ommemkxa «4»:
paboTa BBITIOJIHEHA MPABUIBHO, CAETAHbl MPABWIbLHBIC HAONIONCHUS U BBIBOABI, HO TPU ITOM
SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO MM JOMYIIEHbl HECYIIECTBEHHbIE OUIMOKU B paboTe ¢
BEIIIECTBAMH U 00OPYIOBaHUEM.



Ommemka «3»: paboTa BHINOTHEHA MPABIWIBHO HE MEHEE YeM HAMOJOBHHY WUJIH JIOMYIICHA CY-
IIECTBEHHAs OIIMOKA B XO0J€ dKCIEPUMEHTa, B 00BICHEHHH, B 0popMiIeHUN pabOThI, B COOJIIO-
JICHUY TPAaBUJ TEXHUKH 0€30MacHOCTH MpH paboTe C BEMIECTBAMH U O0OOPYIOBAaHHEM, KOTOpas
UCIIPABIISAETCS IO TPEOOBAHUIO YUUTEIIS.

Ommemxa «2»:

JIOTYyIIEHBI 1Be (1 00Jiee) CyIeCTBEHHBIC OIIMOKHU B X0J1€ SKCIIEPUMEHTA, B 00bSICHCHUH, B
odopmiieHnH paboTHI, B COOJIFOICHUH TIPABUII TEXHUKU OE30MMaCHOCTH P paboTe C BEIeCTBa-
MU ¥ 000pyI0BaHHEM, KOTOPBIE YUalIHIICs HE MOKET UCIIPABUTD JIaXe 10 TPEOOBAHUIO YUUTENS
win paboTa He BBITIOJIHEHA, Y YJaIIerocss OTCYTCTBYIOT SKCIIEPUMEHTAIBLHBIC YMECHHUS.

3. OueHka yMeHHUil pemiaTh IKCIePUMEHTAJIbHbIE 32/1a491

OtrmeTka «5»:

IUTaH PEIleHUs] COCTABIICH MPaBUIILHO;

MIPABUIIBHO OCYIIECTBIICH MTOA00p XMMHUECKUX PEAKTHBOB U 000PYIOBAHUS;

JTAHO TIOJIHOE OOBSICHEHUE U ClIeTaHbl BBIBO/IBI.

OtrMmeTka «4»:

TIUTaH PEIleHUs] COCTABIIEH MPaBUIILHO;

MIPABHJIBHO OCYIIECTBIICH MOA00p XMMHYECKHUX PEAKTUBOB U 000PYIOBAHUS, IIPH ITOM JOMYIIE-
HO He 0oJiee IBYX HECYIIECTBEHHBIX OUIMOOK B 00BSICHEHUH U BHIBOJIAX.

OtrMmeTka «3»:

TIUTaH PEIleHUsl COCTABIICH MPaBUIIBHO;

MIPABWIILHO OCYIIECTBIICH MTOA00p XMMHUECKUX PEAKTHBOB U 000PYIOBaHUS, HO JOMYIIEHA CY-
[IECTBEHHAs OINOKa B 00BSCHEHUH U BHIBOJIAX.

Ommemxa «2»:

JOTIYIIIEHHI J1Be (M OoJiee) OIMOKH B IJIaHE PEIICHHs], B TOA00pe XUMUYECKUX PEAKTUBOB U 000-
pyZlOBaHUS, B OOBSICHCHUN W BBIBOJIAX WJIH 33/1a4ya HE pPellieHa.

4. OneHka yMeHHUH pemiaTh pacyeTHbIC 3212491

Ommemxa «5»:

B JIOTHUECKOM PACCYKJIECHUU U PEIICHUH, HET OIMOOK, 3a/1a4a pelieHa paloHaIbHBIM CIIOCO-
oomMm.

Ommemkxa «4»:

B JIOTHYECKOM PACCYXKJCHUU M PEIICHUU HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1a4a pelieHa Hepa-
[IMOHATFHBIM CITIOCOOOM WITH JIOMYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIUOOK.

Ommemxa «3»:

B JIOTHYECKOM PACCYKJIECHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIIeHa CYIIIECTBEHHAsI OIIHOKa
B MaTEMaTHYECKUX PacyeTax.

Ommemxa «2»:

UMEIOTCS CYIIECTBCHHBIC OIMMUOKH B JIOTHYECKOM PACCYXKJICHUH U B PCIICHUH FIIH OTCYTCTBHE
OTBETAa Ha 3aJ]aHHe.

5. OneHka NUCbMEHHBIX KOHTPOJIBHBIX PadoT

OtrMmeTka «5»:

OTBET ITOJIHBII U MTPaBWIIbHBIN, BO3MOXHA HECYIIECTBEHHAS ONTHOKA.

Ommemxa «4»:

OTBET HEIOJIHBIN WJIH JIOMYIICHO He 0oJiee ABYX HECYIIIECTBEHHBIX OIIHOOK.

Ommemxa «3»:

paboTa BBINIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JIOMYIEeHa OJ[Ha CYIIECTBEHHAas OIKUOKa U Mpu
ATOM JBE-TPHU HECYIIICCTBCHHBIE.

Ommemka «2»:

paboTa BBITIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY MJIH COACPKHUT HECKOJIBKO CYIIECTBEHHBIX OIIU-
00K WM paboTa HE BHITIOJIHECHA.

[Tpu orieHKe BHIMOTHEHHS MMCbMEHHOM KOHTPOIBHOU PabOThl HEOOXOAMMO YUYUTHIBATH TPEOO-
BaHMsI €IMHOTO OpdorpaduuecKoro pexxnuma.



OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTHUPYET IMPEIIeCTBYIOUINE MTPH BhICTABIIE-
HUU OTMETKH 3a YETBEPTh, IIOJIYTOAUE, TO.
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