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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl  00pa30BaTEIBPHONW TPOTPAMMBI  CPETHEr0 OOIIEro 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mpenoiaBaHus
yueOHOro mpeaMmera «XuUMHs» B 00pa3oBaTeIbHBIX opraHuzanusx Poccuiickoii
Qenepany, pealv3yIOINIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TIONOXeHH «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSA 00y4arOUIUXcsl CPEACTBAMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyainbHbie TosoxkeHus PI'OC COO o B3auMoOOYCIOBIECHHOCTH IICNIEH,
COJIEp)KaHus, pe3yiabTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011eo00pa3oBaTebHOM OpraHu3alliy, SBJSETCS HEOThEMJIEMOM YacThio MX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepLIAIONIMM 3TaloM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEW, MPHUCYLIUX
LEJOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHHs. OTH ILEHHOCTH KacaroTcs
MMO3HAHUSI 3aKOHOB MPUPOJbI, (GPOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIBTYpPbI
YelloBeKa, a TakKe HSKOJOTMYeCKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M TNPUPOAHOW cpeme. Peamusyercs xummudeckoe 00pa3oBaHUE
00yyJaromMXxcsi Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHusi CpeIcTBaMU y4eOHOTrO
npeaMera «XUMHUS», COJIEp)KaHHME M TOCTPOCHHE KOTOPOrO OIpEAesieHbl B
nporpaMme MO0 XMMUU € Y4ETOM CHeUU(PUKA HAYKHM XUMHUH, €€ 3HA4YCHHS B
MO3HAHUM TPUPOABl U B MaTEpUaTbHOW XU3HU OOLIECTBAa, a TaKXkKe C YYETOM
o0mMx 1ened W MPHUHIMIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHHME
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WUrpaeT o0coOyr poJib B
COBPEMEHHOW LUBWIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHHE PALIMOHATIBHOI'O HAYYHOTO MBIIIJICHHUS,
B CO3JIaHUE LEJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABl M YEJOBEKa, KOTopoe (GOpMHUpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTIMU PUMEHEHUSI.



TecHO B3aMMOAEUCTBYSI C IPYTUMH €CTECTBEHHBIMH HayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHUs Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHa Ha pELICHUE
[JI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBHM € OOIIMMH LENSIMU W TNPUHLOUIIAMH CPEIHEro OOLIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIil YPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHUX
OPHEHTUPOB, YCIIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJDKEHHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisoOmUMHA  TpeaMeTa «XHUMUSD) SBIAIOTCA 0a30BbI€  KypChl —
«Oprannueckass xumuss» U «OOIIas ¥ HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HaHWI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUUW U3 OOIIeH XUMUU) U
OpraHn4YecKOr Xumuu. POpMHUPOBAHUE NAHHOM CHCTEMBI 3HAHWW NPU U3yYECHUH
npeaMeTa 0O€CIEeUMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OO0mas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YeHHI0 y4eOHOro marepuaiga W oOOyCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHMM  HA  ONpPEAEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B KypCce€ OpPraHMYECKOM XUMHHM BELIECTBA
paccMaTpUBaKOTCd HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHS OPraHUYECKUX
COCAMHEHNHA, a TaKX€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
MpEACTABICHUM O cTpoeHun BemiecTB. CBeneHuss o0 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckoll XHWMHUHU NOJYYarOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMUYECKON CBSI3U, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUYECKON PEAKLINH.

[lox HOBBIM yriioM 3peHUs B mpeaMmeTe «XuMus» 0a30BOTO YypOBHS
paccMaTpuBaeTCsl HM3YYEHHBI Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHMs
TEOPETUYECKH MaTtepuan U (HaKTOJOTUYECKHUE CBEICHUS O BEIIECTBAX W
XUMUUYecKkoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHu4ecKas
XUMUSD» O0yYaroUMMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JIOTMUECKUX IMO3UIINH,



rIyOke TIOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX NpOTEeKaHus JononHserca B Kypcax 10 m 11 xiaccos
AJIEMEHTAMHU COJIEPKAHUS, HMEIOIHNMU KYJIbTYPOJOTHYECKAM W TMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XHMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHON W MPAKTUUYECKOU
NEATEeIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXEHUSI K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobJieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBATh MH(POpMALMIO U
NPUMEHATh €€ [JIsl TIONMOJIHEHUS 3HAHUM, PELICHUS] WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3a1a4d. B 1enom cogepkanue yuyeOHOro
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOy4YarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro U
OpraHUYecKOro MHupa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM NYTEM OJKCIEPUMEHTa U
pelIeHus] TMPOTHBOPEYUN MEXKIy HOBBIMHU (akTaMd ¢  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJIOTUUECKUX Mpodiem, a
TaKkkXe Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3agady  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaronuxcsi MPUHATBIE TPOTPAaMMON MO XHWMHUU TMOJXOJbI K OINPEACICHUIO
colepKaHUs M TOCTPOCHUS TIpeAMeTa MpeAyCMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUWA, UMEKIIUX O0a30BO€ 3HAYEHUE s
pPa3IMUHBIX BHUIOB JIEITCIBHOCTH: peIICHUs] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHbOpMaIK, HEOOXOAUMBIX IS MPUOOPETEHHSI OMbITA MPAKTHYECKON
U UCCJENOBATEIbCKOW JEATENbHOCTH, 3aHUMAIOIIEC Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 0OIIero o0pa3oBaHus, MPU ONpeeIeHUN
COJICPKATEIIbHOW XapaKTEepPUCTUKHU LeJIe HM3y4eHUs MpeaMeTa HamnpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (POpMUpPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
NEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K OINPEACICHUIO LENIeN N3y4eHUs
MpeaMeTa SIBISIETCSA BIIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHs TJIaBHBIMHU LEJISIMU H3YyYEHHs MNpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBRSFOTCS:

e (opMupoOBaHHE CHUCTEMBl XHUMHUYCCKHX 3HAHUH KaK  BaKHEHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa, B OCHOBE KOTOPOU
J€eKaT KIHYEBbIE MOHATUSA, PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUHM XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IIOHMMAHHE CYIIHOCTU JOCTYIIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (GopMUPOBaHHE U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUud, HEOOXOJUMBIX Uil HIpUOOpETEHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOAECHUEM U
OOBSCHEHHEM XHMHYECKOTO 3KCIEPUMEHTA, COOJIOJEHUEM IpPaBHI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ atuMm, coznepxaTesbHasi XapaKTepUCTHKaA LEeJIed U 3a/1a4 U3y4eHUs
OpeIMeTa B IPOrpaMMe 10 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAaHAa B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoanus. Ceroans B
MpEenoJlaBaHuM  XUMUM B OOJbIIEH CTeNeHW OTHAETCA  MNPEANOYTCHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHsl OO0ydYeHHs, OpPHUEHTHUPOBAHHON Ha
HOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aluy, BIAJCIOIIEro He
HAOOpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTHUBHOTO TMOJIYYEHHUS! 3HAHUW M TPUMEHEHUS MX B peaIbHOM KU3HU
JUTSL peLIEHUsI TPaKTUYECKUX 3a]1ay.

B cBA3M C 3TUM IpU HM3Y4EHUM IMpeaMeTra «XHMHS» JIOMUHHPYIOLIEe
3HaYeHHUe NMPUOOPETAIOT TaKUe LENH U 3a]a4i, KakK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCS MUPA,
dbopMHpOBaHME  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IIPUMEHECHUEM;

dbopmupoBaHre y OOy4YaloOIIMUXCA  KIFOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHLIMI), MMEIOIIUX YHUBEpPCAIbHOE 3HAYEHUE [JIS Pa3JIMYHBIX BHUJIOB
NeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOoucKa, aHajau3a U 00padoTku MHGOpMaLINH,
HEOOXOIUMBIX Ui NPUOOPETEHHsI OMbITa MACSTENBHOCTH, KOTOpas 3aHUMaeT
Ba&)XHOE MECTO B I[IO3HAHMM XHMHHM, a TaKXe i1 OLEHKUM C IO3ULUN
HKOJIOTMYECKON O€30IaCHOCTH XapakKTepa BIIMAHUS BELIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JI0BEKA U IPUPOAHYIO CPENy;



pa3BUTHE IMO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00y4aroNIMXCsl: CIOCOOHOCTH CaMOCTOATENLHO MPUOOPETATh HOBBIE
3HAHUS [0 XMMHUU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTIAMHU, UCIIOJIb30BATh
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJIA TIOMCKA U aHayin3a y4eOHOU U
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUAIOIINUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPHIE 0COOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MpU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydaroumxcsi YOeXKIEHHOCTH B T'YMaHUCTUYECKOM
HAINPaBJICHHOCTH XUMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPHUPOIOTIONB30BaHUS, TTOTIOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpexHOTO
OTHOIIEHUS K TIPUPOJE W CBOEMY 370POBBIO, a TakKe IMPUOOPETEHUS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM Ui TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUHBIC
IPEIMETHD.

OO111ee Yncio 9acoB, OTBEAEHHBIX NIl U3YUYEHUSI XUMHUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMUH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B
MOJIyYEHUM HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOEHUS OPraHUYECKHX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MOI0KeHUsI. CTPYKTypHBIE (POPMYJIBI
OpraHUYecKMX BeulecTB. l'omosorusi, wuzomepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPAaTHBIE CBSI3U.

[TpencraBienue o kiaccU(pUKaluu OopraHudeckux BemniecTB. HomeHkiatypa
OpraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) U TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W WX IpPEBpalICHUIL:
O3HAaKOMJIEHHME € O0pa3laMy OpPraHMYECKUX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYECKHX BELIECTB, HAONIOJACHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MTPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAn. MeTtaH W 3TaH —
OpocTeiline NpEeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHus] W TOpPEHHUdA), HAXOXKACHHE B NPUPOAE, MOJYYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
MPOCTEUIINE TPEICTABUTENIN AJIKEHOB: (PU3UUYECKME M XUMUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJONCHUPOBAHMS, THApPATAUUH, OKUCIEHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u MetmnOytagueH-1,3: cTpoeHue, BakKHEWIINeE
XUMUYECKUE CBOWCTBa (peakuusi nojaumepusanuu). [lonmydeHne CHHTETUYECKOTO
Kay4dyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUHN psi. ALIETUIICH
— TMpOCTEHIIMHA TNpEACTaBUTENb aAJKWHOB: COCTaB, CTPOCHHE, (PU3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, raJOr€HUPOBAHUS, TMAPATALVH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHMS U HUTPOBAHUS), MOTYYEHUE U TpUMEHEeHHe. 1oayoi:
cocmas, cmpoeHue, (usuveckue U  XuMUYecKue  ceoucmea  (peaxyuu



2AN02eHUPOBANHUSL U HUMPOBAHUS), NoAydeHue u npumenenue. TOKCHUYHOCTH
apeHOB. ['eHeTmdeckas CBSI3b MEXKIy YIVIEBOJOPOJAMH, IPUHAMLICKALIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHbplE MCTOYHUKM YIVIEBOAOPOMOB. IIpuUpOoaHBIi Ta3 M IOIyTHBIE
HedTaubie ra3pl. Hedth um e€ mpoucxoxkaenue. CrocoObl nepepaboTku HeTH:
MIEPErOHKA, KPEKUHI (TePMHUYECKH, KaTaIUTHYECKHil), mnuposn3. IIpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
O3HAaKOMJIEHHE C 00pa3laMM IIacTMAcC, KaydyyKOB M PE3HHBI, KOJUICKLIUHU
«Hedpte» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJd  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIyYEHHE ITHIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnbie 3a1aun.

Bbluncienydss 1Mo YpaBHEHHIO XHMMHUYECKOW peakuuu (maccel, 00BEMa,
KOJINYECTBA MCXOAHOTO BEHIECTBA WJIM NMPOAYKTA PEAKLIHH II0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WM ITPOJYKTOB PEAKIIUN).

Kucnopoaconepaxaiiue oprann4ecKue CoeAMHEHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBIL. METaHOI W 3TAaHON: CTPOCHHE,
¢usznyeckue MU XMMUYECKHE CBOMCTBA (pEaKIUM C aKTHUBHBIMU METaJUIaMH,
raJIoreHOBOJOPOJaMH, TOpPEHUE), NpuMeHeHue. BoaopoaHble CBS3UM MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA U ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHoOroatoMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
METaJuUlaMH, KaueCTBEHHasi peaklus Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha

opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTIIMKOJIS.

@deHoJI: CTPOEHHUE MOJIEKYJbl, (U3NYECKHe U XUMHUYECKHUE CBOMICTBA.
ToxcuunocTh enona. [lpumenenue penomna.

Anpperunpl U kemouvl. DopMalbIeruj, aleTalbIEruia: CTPOCHHE,
¢u3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHHUS M BOCCTAHOBJICHUS,
Ka4eCTBEHHBIEC PEAKLIUN), TIOJyYEHHE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHAasl KHCIJIOTBI: CTpOeHHEe, (pU3nMuecKre W XMMHYECKHE CBOMCTBa (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peaklus 3TepuduKanum), nojaydyeHue U MpUuMEHEHHUe.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

Crnoxuple 3pHUpPbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.



YrneBompl:  cocTaB, KiaccuduKamus ~— yriaeBogoB  (MOHO-, Ou- H
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOXKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOAE, MPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. pyKTo3a KAk H30MEp TIIOKO3bI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia u
nemnono3sbl.  dusnyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
OpoBeJicHUE, HAOJIIOJEHUE W OINHUCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOIOM),
IPOBEACHHE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnslie 3amaun.

Boluncienuss 1mo ypaBHEHMIO XHUMHMUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WM MPOAYKTa PEaKlUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHenus. Gusnveckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCJIOT (Ha mpuMepe TimiuHa). buonorumueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benku kak nOpuUpoIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuunasd,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAICHUIA:
HaOJIIOZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATypaIus OCIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokomosieKyJ/IsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XUMHHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB M HUX MPEBpaIlCHUI:
O3HaKOMIJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMace,
KAay4yKOB.

MexnpenMeTHbIe CBA3H.



Peannsanus MexXnpeaMeTHbIX CBI3€U PU U3YYEHUN OPIraHUYECKOW XHUMUH B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX NOHATHI, TaK W MOHATUMN, SBISIIOIIUXCS CUCTEMHBIMH JJI OTIECIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAYYHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpus, aHaJIu3, CUHTE3, KJIacCU(pHUKALus, NEePUOJAUYHOCTb, HAOIIOECHUE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUM YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3UUECKUE BEIUUNHBI U €AMHUIIBI X U3MEPEHMUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHbIE BewlecTBa (O€IKU, YIJIEBOJIbI, KHUDBI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: mNHILEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHbBIE 1 KOCMETHUYECKHE MpEnapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMHUU

XUMUYECKHIl 31IeMeHT. AToM. SIpo aroMa, U30TONBI. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHrs 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPAIIUS aTOMOB.

[Tepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [leproauyeckoil cucTemsl
XxuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSA CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYIMIaM W TEPHOJIaM.
3HavYeHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBs3b. BuUIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJISApHAs W TOJSpHAs, MOHHAsA, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIH U JTIOHOPHO-
akuentopHslii). BomoponHas cBs3b. BajeHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJSIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAIUNIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCAMHEHNM. Homenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBsSI3b HEOPraHWYECKHUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHUYECKoe paBHOBecue. DaKTOpBI, BIUAIOIIAE HA COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnexTponutnyeckas aucconuanus. CuiabHbIe U cialdble AekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUIM:
nemoHcTpanus Tabmun «llepuonuueckas cucrema xumuueckux snemeHtoB [I. U.
MenneneeBay, U3ydeHHE MOJEle KPUCTAUIMYECKUX PEMIETOK, HAOII0JIeHne U
OTNHUCaHUEe JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEACICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TIOMOUIBI0O YHUBEPCAJIBHOTO WHIMUKATOPA, pEaKIMd HMOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOPOB Ha CKOPOCTh
XUMHUYECKOU pEaKLIUm.

PacuérHble 3anaum.

PacuéTtei 1O ypaBHEHMSAM XUMHUYECKUX pPEAKUHM, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM ITOHATHS «MACCOBasd
JIOJIS1 BEIIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilosnoxxenne HemerayuioB B Ilepuognueckoit  cucreme
xuMuueckux snaeMeHtoB [[. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETa/UIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpemMHHS) W WX  COCIMHEHUH  (OKCHIIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOJHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anemenToB JI. 1. MennaeneeBa. OCOOEHHOCTH CTPOCHHMS SJICKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CIutaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIUX META/UIOB (HATPHUH, Kaluil, KaJbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEIIECTB M HX MPEBpallCHUM:
W3YYEHHUE KOJUICKIIMH «MeTaibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, pEIIeHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaOJI0JICHUE W OINHUCAHUE JIEMOHCTPALIMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aUMOJECHCTBUE TUIIPOKCHUIA ATIFOMUHUSI C PACTBOpPaAMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHble 3a1aum.

Pacuétpl mMaccel BellecTBa WM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIUX B pPEaKIMH BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIIU OJTHO
U3 BEILIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYSCKOM, SHEPreTUUeCKOW M IHIIEeBOM
0€30IMacHOCTH, Pa3BUTHM MEAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnenust 00 OOMMX HAyYHBIX MPUHIUINAX  POMBIILIECHHOTO
IIOJTy4YE€HUS BAXKHEUIINX BEILIECTB.

YenoBek B MHpE BELIECTB M MATEPUATOB: BAXKHEWILIHWE CTPOUTEIbHBIC
MaTepuasnbl, KOHCTPYKIHMOHHBIE MaTepualibl, KpAacKH, CTEKJIO, KEepamuKa,
MaTepuasnbl g 3JIEKTPOHUKH, HAHOMATepHasbl, OPraHUYECKUE U MUHEPAIbHBIC
yI0OpeHusl.

XuMHsT U 3J0pOBbE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BaHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0E30MaCHOTO KCIONIB30BAHUS MPEMAPATOB OBITOBON XUMUU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed TOpU  HM3y4YeHHH OOlmed u
HEOpraHn4eckord XuMuM B 11 Kitacce OCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHITHH, SBISIOIIMXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHUS: HAay4YHBIM (pakT, TMmore3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®du3uka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHB, BELIECTBO, TETIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pECYpCHI.

TexHonorus: XuMU4YecKasi MPOMBIIUIIEHHOCTh, METAJUIYPTHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIbCKOXO3MCTBEHHOE IPOU3BOJICTBO, MHIIECBAs
MPOMBIIICHHOCTh,  (DapMalieBTUUeCcKass  MPOMBIILUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX IpenapaTroB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaioB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU

N3yuenne xumMuu Ha 0a30BOM YPOBHE CpEIHETO OOIIEro o0pa3oBaHUs
HaIpaBJICHO Ha JOCTIKCHHE OOYJArONTUMUCS JIMYHOCTHBIX, METANPEIMETHBIX H
NPEeIMETHBIX PE3YyJIbTaTOB OCBOCHHS COJCpXKAHUS yd4eOHOro TmpeaMera ¢
UCTIOJB30BaHUEM 000pyI0BaHUS EHTpa « Touka pocTay.

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
oOyYaromMMucCAd TpPOrpaMM cpeaHero oomiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeaIMETHBIM M TpeAMETHbIM). HaydHO-MeTOonn4ecKkol OCHOBOM IS
pa3paboTKU IMJIAHUPYEMbIX PE3YyJIbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOLIETo
o0Opa30BaHUsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBEeTCTBHUM C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yNbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKONW TIpa)IaHCKOW HACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIEHUIO;

HaJMYue MOTUBAIMHU K OOYUYCHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KITFOUEBBIX [ICHHOCTEW W UCTOPUUYECKUX TPAJAUIINA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATETBHOCTH I[EHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMU, MPUCYIIMMH I1€TOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTABUTH
IEJIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATENBHOM JAESITETbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU
U HJlealaMd POCCUHCKOrO TPaKJAHCKOro OOIecTBa, MPHUHATHIMH B OOIIECTBE
HOpMaMM W TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IpoleccaM
CaMOTIO3HAHUS, CaMOPAa3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTHU
00y4aromuxcs.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHMSI TpeaMera «XUMHUS» OTPaAXKaoT
c(OPMHUPOBAHHOCTh OMbITa I[TO3HABATEJIBHOW W MPAKTUYECKOM JesSTEIbHOCTU
oOydJaronuxcsi 1o peanu3aluy MPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCJE B
YacTH:



1) rpakaaHCcKOT0 BOCIIUTAHUSA:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOIOPSIIIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JACSATENIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYeOHBIX W MO3HABATEIIBHBIX 3a7a4, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATH MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU A TEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCIIMTAHUSI

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTE€YECTBEHHON XUMUM;

YBOXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U TPAKTUYECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh pe3yibTaT
JUTATEITbHBIX ~ HAOJMIOJACHUHN, KPOIMOTIMBBIX  OKCIICPUMEHTAIBHBIX  ITOWCKOB,
MTOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB;

WHTEpeca M TIO3HABaTEIbHBIX MOTHBOB B IMOJYYEHHH U TOCIEIYIOIIEM
aHanu3e UHPOpPMAIIUU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH,

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHWE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIUA HPABCTBCHHBIX W TIPABOBBIX HOPM M OCO3HAHWE ITOCIEICTBHA 3THUX
MOCTYTIKOB;

4) popMHUpOBaAHHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEM 310poBOro U Oe3omacHoro oOpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (DU3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBuil 0€30MacHOro OOpalieHHus ¢ BEIIeCTBaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIILHOCTH,

MOHUMAHUSI [EHHOCTH TPaBWJI HHIUBUAYAJIHbHOTO ¥  KOJUIEKTHBHOTO
0€30I1acHOr0 MOBECHUS B CUTYAIUAX, YTPOXKAIOUINUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) TpyA0BOT0 BOCTIMTAHUS:



KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEAOBATEIIbCKOM
NEeATeIbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM U  JIpyruX BHUAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEHICHUM MPAKTHUYECKUX 3a7ad
COITMAJILHOM HAIPaBICHHOCTH (B paMKax CBOETr0 Kjacca, IIIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECCHuil pa3IMdaHOTO Pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU 1O XUMUH;

YBOXEHUS K TPYy, JIIOJAAM TpyJa U pe3yibTaraM TPYJIOBOM JI€STEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHJUBHUAYAJIBHOM TPacKTOPUH
oOpazoBaHus, Oyaymieil mnpodeccur U peaau3aluid COOCTBEHHBIX >KU3HEHHBIX
IJIaHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUM, HHTEPECOB U
MOTpeOHOCTEHN 001IeCTBa;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHUS

AKOJIOTHYECKH 11eJ1eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHMMAaHMS TJIO0AJTBLHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIHMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUUAIBHOM CPEBI;

OCO3HAHUSA HEOOXOJUMOCTH HCIOJb30BAHUS JIOCTHOKCHUM XHMHU IS
pELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATUS JCUCTBUH, TMPHUHOCAIIMX BpEH OKPYKAIOIIECH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHUUECKHE
MOCJIEICTBUS IPEANPUHUMAECMBIX JICUCTBUM U MIPEIOTBPAIATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OITbITA JESITeIIbHOCTH AKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIBHOW, KOMMYHUKATHUBHOW W COLUAIBLHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSTH HUJICOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOTO TO3HAHMS:

c(hOPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNMU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €€ poiid B
dbopMHpOBAHNY PAlMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IICJIOCTHOTO
npeACcTaBieHus] 00 OKpYyKarollleM MUpE KaK O €IWHCTBE MPUPOJIBI U YeJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHUud TMpobJieM COXpaHEHUs
MPUPOJTHOTO PaBHOBECHS,

yOSXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHH JUISI  COBPEMEHHOU
UUBUIM3AlUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTA W BAXXHOW POJIK B
CO3/IaHUM HOBOM 0a3bl MaTepUAIBHOU KYJIBTYPHI, PEIICHUH TJI00abHBIX TTPOoOIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, YSHEPTETUUECKOM, MUIIIEBON U



AKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIEYECHUU YCIIOBUN
YCICIIHOTO TPyJa M OSKOJOTHYSCKH KOMQPOPTHOH IKH3HM KakKJIOro 4ICHA
00I1IeCTBA;

CCTCCTBEHHO-HAYYHOW TPaMOTHOCTH: IIOHUMAaHHS CYITHOCTH METOJ0B
MIO3HAHUS, WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BaTh
MoJTyJaeMble 3HAHUS JIUIA aHAIu3a U OOBSICHECHUS SBICHHUN OKPYKAIOIIETO MUpPA U
MIPOUCXO/ISIINUX B HEM U3MEHEHHM, YMEHHUS JIeNIaTh 000CHOBAHHBIC 3aKITIOUEHHUS Ha
OCHOBE HAy4YHBIX (DAKTOB M MMEIOIUXCS JIAHHBIX C IEJBbI0  IOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XHUMHYECKUE 3HAHUA I
penieHus mpooieM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MMO3HAHMIO M UCCIIEA0BATEIbCKOM e TEIIEHOCTH,

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AaKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAHUW 10 XUMHU B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasIudHBIX chepax mpodeccrHoHaTbHOMI
JESITEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pPe3yJbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIFOYAIOT:

3HaUYMMble IS (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYUYAIOIIUXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHbIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHCIUPUKY METOJOB TO3HAHUSA,
HCITONIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUs, SIBJICHUE,
MpoIiecc, CUCTeMa, HaydHbIN (haKT, MPHUHIINI, THTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, KCCIieI0BaHNe, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NelcTBUs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), obecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
I'PAaMOTHOCTH ¥ COITMAILHON KOMIIETCHITUN O0YJarOIINXCS;
CIIOCOOHOCTH o0yJaronmxcs HCII0JIh30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC yUeOHBIC
JIEVUCTBUS B MMO3HABATEILHON U COLMAIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PEryJISTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU y4eOHbIMH NMOo3HABaTeJbHBIMH
JeHCTBUSIMU:

1) 6a3oBble JJornYecKHe AeiiCTBHS:



CaMOCTOSITENNFHO  (OPMYJIIUPOBaTh M aKTyalM3UpoOBaTh  MpoOieMmy,
BCECTOPOHHE €€ paccMaTpUBATh;

OTPENENATh LENH JACSITeNbHOCTH, 3a/laBas MapaMeTpbl W KPUTEPUH HX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl ACSITEILHOCTU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJISATh XapaKTEpHbIE MPU3HAKU IMOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS sl OOBSICHEHUS OTAENIBbHBIX (PAKTOB U
SIBJICHU;

BbIOMpaTh OCHOBaHUS M KPUTEPUHM Ul KJIacCU(PUKAMU BEIIECTB U
XUMHUYECKUX PEaKIIN;

YCTaHABIMBAaTh [PUYUHHO-CIEACTBEHHBIE CBSA3M MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKACHHUS (MHIyKTUBHBIC, JEAYKTUBHBIC, IIO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS] B PaccMaTpHUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

IPUMEHATH B MPOIIECCE MMO3HAHUS, UCIOIb3yEMbIE B XUMUHU CUMBOJUYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJCIIBHBIC NIPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIeMEHTa, XUMHUYecKass QopMysa, YypaBHEHUE XHMHYECKOU
peaKiuu — TMPU PEIICeHUH YYeOHBIX TO3HABATENBHBIX M MPAKTHUECKUX 3a/ad,
NPUMEHATh Ha3BaHHbIE MOJEIbHBIEC MPEICTABICHUS JUIsl BBISIBJICHUS XapaKTEPHBIX
NPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEAKIINUH.

2) 6a30BbIe HCCJIEN0BATEILCKIE AeHCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMSI BELIECTB U XUMHUYECKHUX
peaKuui;

dbopMyIupoBaTh eI U 337a41 UCCIIECIOBAHMS, HCIIOIb30BAaTh MOCTABICHHBIC
U CaMOCTOATENIHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadecTBE HWHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS THIOTE3bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

BJIQ/IeTh HABBIKAMH CAMOCTOSITEIILHOTO TUIAHWPOBAHUS W TMPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOIIOAaTh 32 XOIOM
IpoIecca, CaMOCTOSITENIBHO TPOTHO3UPOBATH €ro pe3yibTaT, (opMyIupoBaTh
00001IEHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIETOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMbBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
AESTENIbHOCTH, TPOSBISATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITETEHOMY
MOMCKY METOJOB pELICHUS NPaKTHUECKUX 3a7ad, NPUMEHEHUIO Ppa3IuYHbIX
METO/IOB MO3HAHUS.

3) pa6ora ¢ undopmanueii:



OPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHHUKAX HHpopManuu (HAy4HO-
nomyJsipHasi JUTEparypa XUMHUYECKOTO COJIEpP)KaHMs, CIPaBOYHbIE IOCOOUS,
pecypcbl HTepHeTa), aHaNM3UpOBaTh MHPOPMALIUIO PA3IHYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTE;

dbopMyIUpOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBbIE METOJbI MPU MOUCKE U
orOope wuH(pOpMaLUK, HEOOXOAUMOW [UIsl BBIMOJIHEHHA YYEOHBIX 3aaa4y
onpenenEHHOro TUIA;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IMYHbBIX TIOUCKOBBIX CUCTEM,

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpPEICTaBICHUS
nH(popmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padore ¢
XUMHUYECKON HMH(pOpMAIMel: MpPUMEHSATh MEXIpeAMETHble ((dusnueckue u
MaTeMaTUYEeCKUe) 3HaKU U CUMBOJIbL, (hOpMYJibl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U NPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA
HarJIsITHOCTH.

OgiaieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHM J1€iiCTBUSIMH:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

BBICTYNATh C MpPE3EHTAlUEN pe3yJbTaTOB IO3HABATEIbHOM AESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUH
XUMHUYECKOTO 3KCIEPHUMEHTa, MPaKTUYECKOW paboThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILIECTB, peajln3alui y4eOHOro mpoekTa u (opMyIupoBaTh BHIBOIbI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIECIOBAHUN IyTEM COTJIACOBAHMS IMO3HMIIMA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJ1aieHHe YHUBEPCATbHBIMH PeryIsiTHBHBIMH 1efiCTBUSIMU:

CaMOCTOATENIbHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOI IO3HABATEIbHYIO
NeSATENbHOCTh, Ompenensis €€ Lead M 3aJadyd, KOHTPOJIMUPOBaTh M MO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH TMpEAjaraéMblii ajiroput™M JACHCTBUN TMpuU
BBITIOJIHEHUN YYEOHBIX U HCCJENOBATENbCKUX 3a7ad, BBIOMpaTh Hauboliee
3¢ (deKTUBHBIA CHOCOO MX pEIIeHHs € Y4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYCCKUX PEAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalln3a
U CAaMOOLICHKH.

IHPEIMETHBIE PE3YJIbTATDBI



10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTPaXaKoT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUN O XUMHYECKOM  COCTaBIIsIOLIEH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPa, POJM XHMHUU B IIO3HAHUU SIBJICHUU
NpUPOALI, B (POPMUPOBAHWUU MBINUICHUS W  KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl PEIISHHUS MPAKTUISCKHUX 3a/1a4
U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOHON
cpeng;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAIOIINE TOHSATUS (XUMHUYECKUM HJIEMEHT, aToM, OJJICKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIbBHOCTh, XUMUYECKAS
CBA3b, CTPYKTypHast (popmyna (pa3BEpHYTas U COKpallI€HHAs), MOJIb, MOJIIpHas
Macca, MOJBIPHBIM 00BEM, YIJIEPOJHBIN CKeNeT, (QYHKIMOHAIbHAS TPYIINA,
paauKall, U30MEPUsL, U30MEPBI, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCJIOPOA, M a30TCOJEpXkAIIME COEAUHEHUs, MOHOMEp, MOJIMMED, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHHUS); TEOPUHM U 3aKOHBI (TEOpHUs CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3akoH COXpaHEHHS MAacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAW $I3bIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JIeKAIME B OCHOBE NOHMMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SBJICHUN, (PaKTOJIOTHUECKUE CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU H
0€30MMaCHOM HCMOJIb30BAHUM BAKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHbIC MPHU3HAKU TOHSITHUH,
YCTAHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS TPHU
ONMCAHUU COCTAaBAa, CTPOCHHUS U MPEBPALICHUI OPTaHUYECKUX COCAUHECHUM;

c(hOpPMHPOBAHHOCTh YMEHHMI HCIIOIH30BATh XUMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUNW XUMHUYECKUX PEaKIUH,
W3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHMYECKHX BEIIECTB ISl WILIFOCTPALMHU UX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBAThH MPUHAJIEIKHOCTh H3YUCHHBIX
OPraHMYECKUX BEUIECTB IO MX COCTaBy M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynmie COeauHEHUN (YTJIEBOIOPOJBI, KUCIOPOA W a30TCOJEp Kalllne
COCMHEHHUS, BBICOKOMOJICKYJISIPHBIC COCIUHEHHS), JaBaTh WM Ha3BaHHUS TIO
cucrematudyeckord HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBUAJIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MPONUJIECH, AalleTHIIEH,
STUJICHTIUKOb, TIIUIEPUH, PeHol, popmanbaerus, aneranbAerul, MypaBbUHAs



KHUCJIOTa, YKCYCHAasi KUCJI0Ta, OJICMHOBAsl KUCJI0Ta, CTEApUHOBAsI KUCIIOTA, TJIFOK03a,
bpyKTO3a, KpaxmMal, [eJUTI0103a, TIUIKH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYECKUX COCNMHEHUAX (OJMHAPHBIC U KPATHBIE);

chOPMHPOBAHHOCTh YMEHUSI TPUMEHSATHh TIOJIOKEHHUSI TEOPUU CTPOEHUS
opranuveckux BemiectB A. M. bytnepoBa 17151 00bsiICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOPMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
du3nUecKkue W XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, JTUJIEH, MPOIMWIEH, AalleTHJICH,
Oyranuen-1,3, metundyramuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
[JIMIEPUH, (EHOJ, aleTalbACTU]l, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxmMaJl, [IeJUTI0J103a, AMUHOYKCYCHAsI KUCJI0Ta), WJUTFOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Chlpbid  (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI UX NEPEpadOTKU U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEepepadOTKH;

chOpPMHPOBAHHOCTh YMEHUU TPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJTHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJAETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOIO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0/IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNE),
HCIIOJB30BaTh CHUCTEMHBIE XHUMHUYECKUE 3HAHUS [JIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCY/IO W JTabOpaTOpHBIM OOOPYJOBaHUEM, a TaKXKE TpaBHiia OOpaIeHUs: C
BEILIECTBAMU B COOTBETCTBHM C WHCTPYKUMSIMHU IO BBIMOJHEHUIO JaOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBIMIONHITH XHUMHYECKUI
AKCIEPUMEHT (IIPEBPAICHUS] OPTaHUYECKUX BEILIECTB MNP HArPEBaHUU, MTOTYyUYCHHE
ATUJIEHAa W U3YYEHHUE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIUH OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB MPH HArpeBaHWM, I[BETHHIE pPEaKIMu OEIKOB) B
COOTBETCTBMM C TMpPaBWJIaMH TEXHUKH O€30MAaCHOCTH TpU OOpallleHUuu ¢
BELIECTBAMU M JA0OPATOPHBIM OOOPYJOBAaHUEM, NPEICTABIATH PE3yJIbTaThl



XUMHUYECKOTO JKCIIEPUMEHTa B (OopMe 3aluCH YpPaBHEHUN COOTBETCTBYIOILIUX
peakiuii 1 GOopMyITHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKUA aAHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpPMaLIMIO, TONy4YaeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOM
uHopmanmu, aTepHeT u Apyrux);

cOPMUPOBAHHOCTh ~ YMEHHUW  COONIIOJAaTh  TpaBUia  AKOJOTHUYECKU
I1eJIeCO00pa3HOr0 TIOBENEHUST B OBITY W TPYAOBOH JEATEIBHOCTH B IICNIAX
COXPAaHEHHUsI CBOETO 370POBbSl M OKPYKAIOILIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3JCHCTBUS Ha KHBBIE OPTaHU3MBI OMpPENEIEHHBIX OPTraHHYECKUX
BEIIeCTB, OHMMasi cMbIca Tokazatens 1K, mosicHsITh Ha mpuMepax CrocoObl
YMEHBILIEHUS M TMPEAOTBpAIlEHUs HX BPEIHOTO BO3JEHUCTBUS Ha OpraHu3M
YeII0BEKa,

JUIT 00y4aroUIuXcs ¢ OrPaHUYCHHBIMH BO3MOXXHOCTSIMHU 3/IOPOBBSI: YMEHHE
NPUMEHSTh 3HAaHWA OO0 OCHOBHBIX JOCTYIMHBIX METOAAX TIO3HAHWS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CJENbIX M ClHa0OBUAAIIMX OOYyYarOIIUXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XuMHUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUSI Kypca «OOmas v HeopraHuueckas
XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU
npupoabl, B  (DOPMUPOBAHMM MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIJIS pEIICHUs TPAKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIAraloNIue MOHATHSA (XMMHUYCCKUH JJIEMEHT, aToMm, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BaJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKUCJICHUS, XUMUUYECKasi CBS3b
(KoBaJIeHTHas, MIOHHAs, METAJUIMYECKasi, BOAOPOAHAsS), KPUCTAIUINUECKas PEIIETKA,
TUNBl ~XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJMUTHL, HEIIECKTPOJUTHI,
AJICKTPOIUTUYECKAS  JUCCOIMALIMS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOpPUM M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON aucconmanuu, nepuoauyeckunt 3akoH Jl. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUSI W MpPEBpalleHUs SHEPTrUuu



IIPpM XMMUYECKHX PEAKUUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUs, JICKAIME B OCHOBE IIOHMUMAHUS NPUYUHHOCTU U
CUCTEMHOCTH XUMUYECKHX SIBICHUH, (PAKTOJIOTHYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIYyYeHUH U 0€30MaCHOM MCHOJB30BAHUH BAKHEUIIIUX HEOPTaHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOH JIESITEIILHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUU BBISIBISATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTAaHABJIMBAaTh UX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME IMOHATHS IPU
OIMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALLCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIOIB30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIs
coctaBieHuss (OpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  pEaKLUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeulecTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHAaK, TamiéHas
M3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

Cc(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKAasl, BOJOPOHAs) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJEKYJIApHasd,
MOHHAs!, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCJIMHCHM;

c(OpMUPOBAHHOCTb YMEHUU YCTaHaBJIMBATh IIPUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNPEAECNIEHHOMY KiacCy/TpyIe
COEIMHEHHUI (MPOCThIE BEUIECTBA — METAJUIbI M HEMETAJUIbI, OKCH/IbI, OCHOBAHMSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI NEPUOANYECKOr0 3aKoHa /.
W. MenneneeBa u J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX J3JIeMEHTOB |—4 mnepuonoB Ileproguyeckol CHCTEMBI
xumuueckux snemeHToB JI. M. MennueneeBa, WMCIONB3Yys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «3HEPreTUYECKUE YPOBHUY, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX JJIEMEHTOB U UX COCIUHEHUU
10 IIeprUoJIaM U rpyimnaM lleppoanyeckor CUCTEMbl XUMUYECKHUX d1eMeHTOB JI. U.
Meneneena;

c(OPMUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKAY HEOPTraHWMYECKUMH
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKLIUM;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKHUE PEAKIMH I10
pa3IMYHBIM NpHU3HAKAM (YHMCIy U COCTaBY pEarupyrolux BeIIECTB, TEIJIOBOMY



ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTHMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJIATh YPaBHEHUS PEAKIUNA pPa3TMIHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEAKIMi HOHHOTO 0OMEHa, yUHUThIBAs
YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA,;

chOpPMHPOBAHHOCT, yYMEHUW MPOBOJUTH PEAKIUH, TMOJITBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pPa3UYHBIX HEOPraHWYECKUX BELIECTB, pPACMO3HABaTh
OTIBITHBIM TYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUUYECKHUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHH  pacKpbiBaTh CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOro OallaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3TUIHBIX (DAKTOPOB; XapAKTEP CMEIICHHSI XUMHYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctBus (npuniui Jle [llaTensbe);

chOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKUE MPOIIECCHI,
JeKalue B OCHOBE MPOMBIIIJICHHOTO TMOJYYeHUs CEpHOM KHCIOTHI, aMMHaKa, a
TaKkke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPHUHIIAIAX WU
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHHS C HCIOJIb30BAaHUEM
MOHATHUSI «MaccoBasi JIOJsl BEIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOIICHHM Ta30B
MIPU XMMHUYECKUX PEAKITUAX, MAacChl BEIIECTBA MM 00BEMA Ta30B MO W3BECTHOMY
KOJIMUYECTBY BEIECTBA, MAacce WM O00BbEMY OAHOTO M3 YYACTBYIOIIUX B PEAKIHH
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIA MOJIB30BAHUS XUMUYECKOU
Mocyiol U J1abopaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe MpaBwia oOpalieHus ¢
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJTHCHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHUHN TUTAHHUPOBATH W BBIMNOMHATH XUMHYECKUIN
AKCIIEPUMEHT (Pa3oKeHHE MEePOKCHAa BOJOPOJa B MPUCYTCTBUHU KaTajan3aTopa,
OmpeieNieHue CpeAbl PAacTBOPOB BEIIECTB C IOMOIIBI0  YHHBEPCATHLHOTO
WHIUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU PEaAKITUH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIE PEAKIMU Ha Cyib(par-, kKapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiely ¥ «Hemeramiel») B COOTBETCTBHHM C TIPAaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO DJKCIEpUMEHTa B (OpMe 3ammcu



YpaBHEHUN COOTBETCTBYIOIIUX PEaKIuii U (HOPMYIUPOBATH BBHIBOJLI HA OCHOBE
3TUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpPMaLIMIO, TONy4YaeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOM
KOMMYHHKaIMK, MHTEpHET U ApyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJNIOAaTh  MpaBWIa  JKOJOTHYECKH
1eaecoo0pa3Horo TOBEJAEHUsT B OBITY W TPYIOBOM JEATEIIBHOCTH B IIEJSAX
COXPaHEHHsSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPHUPOJHOW CPEAbl, OCO3HABATH
OTNAaCHOCTb BO3/ICHCTBUS HAa UBbIC OPraHU3MbI OMPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbica mokazatens I[IJIK, mosicHIT, Ha mnpuMepax CrocoObl YMEHBIIEHUS U
NpEAOTBPAILICHUS UX BPEAHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHUE
MPUMEHSATh 3HaHUST 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHYECKUX SBJICHU;

JUISL CHENBIX M CHAa0OBUASIIMX OOYYaloOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XuMHAYeCcKuX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoJsaun4yecTBo yacon JIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne ni/m Kourpoasbnbie | Ilpakrnuyeckue
NMPOrpamMmMbl Bcero o0pa3oBarte/ibHbIE
padoThbI padoThI pecypent
Pa3znen 1. TeopeTudyeckue OCHOBBI OPraHNY€ECKOM XUMHUHU
[IpeaMeT opraHnyeCcKor XUMUH.
11 Teopus cTpoeHUsI OPraHUYECKUX 3
coequHeHuil A. M. Bytieposa
Nroro no pazgeny 3
Pasznen 2. YriieBoaopoabl
21 [IpenenbHbIE YTIIEBOIOPOIBI — 5
AJTKaHbI
59 HenpenenbHble yriieBO0pOAbL: 5 1
AJIKCHBI, aJIKAIUCHBI, ATKUHBI
2.3 ApoMaThyecKue yrieBoI0POIbI 2
54 [IpupoHBIE NICTOYHUKHN 3 1
yIIEBOAOPOIOB U UX NEepepadboTKa
Uroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranudeckue coeTMHeHn s
3.1 Crnuptsl. DeHon 3




3.2 Anwpaeruasl. KapOoHOBBIE 7
' KUCIOTHL CIOKHBIE d(PUPHI

3.3 VriaeBoasl 3
Wroro no paznemy 13

Pa3znen 4. A3oTcoaep:xaiye oprannyeckue coeJuHeHus!

4.1 AMUHBI. AMUHOKHUCIIOTHI. beaku 3

Hroro no paznemy 3

Pa3nen 5. BbicokoMoJieKyJIsipHbIE COeTMHEeHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro no pazaemny 2

OBIIEE KOJIMYECTBO HYACOB I10
ITPOI'PAMME

34




11 KIIACC

Kosmn4yecTrBo yacos JIEKTPOHHBIE
HauMeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne ni/m Kourpousbnbie | Ilpakrnuyeckue
NPOrpaMmbIl Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypent
Pa3znen 1. TeopeTnueckue 0CHOBbI XUMHM
CrpoeHune aTOMOB.
[Teprnoanyeckuii 3aKOH U
1.1 [Tepuonuyeckas cucrema 3
XUMHYECKHUX 31eMeHTOB [[. H.
Menpeneesa
12 CtpoeHue BelecTna. 4
MHuoroo6pa3sue BeliecTB
1.3 XUMHUUYECKUE PEAKITUU 6 1 1
Nroro no pazgeny 13
Pa3nen 2. Heoprannueckasi Xumusi
2.1 Mertasib 6
2.2 Hewmeranibl 9 1
93 CBsi3b HEOPraHUYECKUX U 5
' OPraHMYECKUX BEIECTB
Uroro no pazneny 17

Pa3nen 3. XumMud M ;KU3HL




3.1 XUMUS U )KU3HD 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOI'PAMME

HOYPOYHOE IIVIAHUPOBAHUE

10 KITACC
IIpoBeneHue ypokoB €O 3HAaKOM * IPEIyCMOTPEHO € UCIOJIb30BaHUEM 000pyAOBaHUs LIEHTpa « Touka pocTay.

KosuuecTBo yacos JJIeKTPOHHBIE
Ne ara u(pposbIe
n/n Tewa ypoka Bcero Konrpoaprie | Ipaxririeckue fl[3yqunﬂ :)Iﬁlc)ballosaTenLHue
padoThI padoThI pecypehi
IIpenmer oprannueckon
1 XUMHH, €€ BOSHUKHOBCHHE, 1
pa3BUTHE U 3HAYEHUE
Teopus crpoeHus
5 OPraHUYECKUX COCTUHECHUN 1
A. M. Bytneposa, e€
OCHOBHBI€ ITOJI0KEHUS
IIpencrasienue o
3 Kiaccudukanum 1
OPTaHUYECKUX BEUIECTB.




Howmenknatypa
(cucremaruyeckasi) u
TPUBUAIbHBIC HA3BAHUS
OpraHUYeCKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUM Pt

Meran 1 3TaH —
MIPOCTENIINE NTPEICTABUTEITN
AIIKAaHOB

AJIKEHBI: COCTaB U CTPOECHUE,
CBOICTBA

OTWIIEH U IPOINJIEH —
MIPOCTENIINE NTPEICTABUTEITN
AJIKEHOB

*[IpaxkTuueckas padora Ne 1.
«ITonyuenue saTunena u
HU3YYEHHUE €T0 CBOMCTB)

Anxaauensl. byranuen-1,3 u
MeTunoyTaaueH-1,3.
[TommyueHne CHHTETHYECKOTO
Kay4yKa U pe3UHBI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TrOMOJIOTUYECKUH PSIL.




AneTunes — npoCTEUIINM
MIPEACTABUTEND ATKMHOB

11

Breraucnenus no YPaBHCHHUTIO
XUMHUYECKOM pPCaKIuu

12

ApeHbl: 0€H30I1 ¥ TOTYOJI.
TOKCUYHOCTH apEHOB

13

I'eneTnueckas cBSI3b
YIJIEBOJAOPOIOB,
MPUHAJIEKAIUX K
pa3IMYHBIM KJlaccaM

14

[IpuponHble HCTOYHUKHU
YIJIEBOJAOPOAOB: IPUPOIHBIN
ra3 v NonyTHble He(PTAHbIE
ra3bl, HeQTh U MPOAYKTHI €€
nepepadoTKu

15

[TpupoHbIE HCTOYHUKHT
YTJIEBOJIOPOAOB: IPUPOIHBIN
ra3 u NomyTHbIE HEPTSIHbIE
ras3pl, He)Th U MPOTYKTHI €€
nepepadoTKu

16

KontposnbHas pabora 1o
paszzaeny «YTJIeBOAOPOAb

17

HpCI[CJ'IBHBIC OOJHOATOMHBIC
CIIPThI: MCTAHOJ 1 3TAHOJI.




Bonopoanas cBs3b

18

MHoroaroMHbI€ CIINPTHI:
OTHUJICHIJIMKOJIb U I'NTMICPUH

19

@eHOoI: CTPOCHUE MOJIEKYJIBI,
duznyecKue 1 XUMUIECKHE
CBOKWCTBA, IPUMEHEHHE

20

Anpaeruanl: GopManbaeru u
areTanapaerug. AeToH

21

OIHOOCHOBHBIE MPENETbHBIE
KapOOHOBBIEC KHCIIOTHI:
MypaBbUHAS U YKCyCHAast

22

*[IpaxTiaeckas padota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOU KHCIIOTBDY

23

CteapuHOBas U OJICMHOBAS
KHUCJIOTBI, KaK IPEeACTaBUTEIN
BBICHTUX KAPOOHOBBIX KHUCJIOT

24

MpbL1a Kak COJIM BBICIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JIEUCTBUE

25

Crnosxnble 23upHI KaK
MIPOU3BOJIHBIC KapOOHOBBIX
KUCJIOT. | UApOIN3 CIOKHBIX

a¢upoB




26

XKupsi: ruaponus,
npUMEHEHHUE, OMOoJoTnYeCcKast
POJIb KUPOB

27

VYTrIi1eBoIbI: COCTaB,
knaccudukanus. Baxnaeimme
MPEACTABUTENHN: TIIIOKO34,
dpykTO3a, caxaposa

28

KanMaJI H ICJIJII0JIO3a KaK
IIPUPOIHBIC ITOJIMMCPBIL

29

KoHntposnbeHas pabota o
pasnueny
«Kucnoponaconepxamue
OpraHU4eCKUE COCAMHEHUSD)

30

AMMHBI: METHJIAMUH U
AaHWJINH

31

AMHWHOKHUCIIOTHI KaK
am(poTepHbIe OPraHUYECKUEe
COE€IUHECHUS, UX
OMOJIOrMYeCKOE 3HAUCHHE.
IlenTuapl

32

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIUHEHHUS

33

OCHOBHBIC TTOHSATHUS XUMUH




BBICOKOMOJIEKYJIIPHBIX
COEeIMHEHUN

OcCHOBHBIC MCTOJbI CHHTC3a

BBICOKOMOJICKYJISIPHBIX
34 . 1
coenuHenui. IlmacTMaccel,
Kay4dyKH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB 34

I10 [TIPOI'PAMME




11 KJIIACC
[IpoBeneHne ypokoB €O 3HAKOM * MPEAYCMOTPEHO C UCIOJIb30BAaHUEM 000pY10BaHUS IIEHTpa « Touka pocTay.

n/n

Tema ypoka

KosmmuecTBo 4yacoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThbI

Hara
U3yYEeHUA

JJIeKTPOHHbIE
nu(ppoBbIE
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUU DJIEMEHT. ATOM.

DnexkTpoHHast KOH(PUrypamus
aTOMOB

[Teprnoanueckuii 3aKOH U
[lepnoanueckas cucrema

XUMHYECKHUX 31eMeHTOB [[. U.

Menaeneena, UX CBSI3b C
COBPEMEHHOW TeOpHUen
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XMMHUYECKHUX
JIEMEHTOB U UX COCIMHECHUU
10 TPyIIIaM U MEPHOJIaM.
3HavYeHUE MePUOUYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKHX deMeHToB JI.1.
MenpeneeBa B pa3BUTHH




HAYKH

CtpoeHue BelecTBa.
XuMHYecKas CBs3b, €€ BUIIBI;
MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H.
Bopopoanas cBa3b

BaneHTHOCTS.
DIIEKTPOOTPULIATEIIBHOCTD.
Crernenb OKUCIEHUS.
BemecTBa MONEKynsipHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHUSI

[TonsTre O IUCTIEPCHBIX
cucreMax. MIcTuHHBIC U
KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIeCTBA B
pacTBope

Knaccuduxanus n
HOMEHKJIaTypa
HEOPTaHWYECKUX COCIUHECHUM.
I'eneTnueckas cBSI3b
HEOPTaHWYECKUX BEIIECTB,
PA3JIUYHBIX KJIACCOB

Knaccudukanus XuMudeckux
peakiuii B HEOPraHUIECKOM U
OpraHUYECKON XUMHUH. 3aKOH




COXpPAaHEHU MACCHI BEILECTB;
3aKOH COXPAHEHUS U
IIPEBPAILEHUS] SJHEPTUH TIPU
XUMHYECKUX PeaKIUaX

CKOpoCTh peakiyi.
OOpatumblie peaxIuu.
XUMHUYECKOE pABHOBECHUE

10

*[IpaxkTuueckas padora Ne 1.
«BnusHME pa3IMYHBIX
(akTOpOB Ha CKOPOCTH
XUMHUYECKOHN peaKivm»

11

DNEKTPONUTHYECKAs
muccormanud. [lorarue o
BO0pOHOM rokasarede (PH)
pactBopa. Peakunu noHHOro
obmena. ['mnponus
OpPraHUYECKUX U
HEOPTaHWYECKUX BEIICCTB

12

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUH.
[TonsTHe 00 AIeKTPOIN3e
pAacIIaBOB U PaCTBOPOB COJIEH

13

KontposnbHas padota 1o
pazneny «Teopernueckue
OCHOBBI XUMUID)




14

MerTabl, UX MMOJIOKEHHE B
Ilepnonuueckoii cucreme
XUMHYECKHUX 31eMeHTOB [[. U.
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus: aroMoB. O01THEe
dbu3nYeckre CBONCTBa
METAIIJIOB

15

CIrutaBel METAJIJIOB.
DIJIEKTPOXUMHUYECKUH Pl
HAIPSHDKEHUN METAIJIOB

16

XUMHYECKHE CBOMCTBA
Ba)KHEHIIIMX METAJIJIIOB
(HaTpui, KM, KaJIbIIHH,
MarHuii, aTFOMUHUN) U X
COCTMHEHUN

17

XUMHYECKHUE CBOMCTBA XpOMa,
MEJIU U UX COeTUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA,
’)Kele3a U UX COSIUHEHUH

19

*[IpaxkTuueckas padora No 2.
"Pemenne
AKCIIEPUMEHTAJILHBIX 33124 110
Teme «MeTtaie»"

20

HewmeTannel, ux mojiokeHHUe B
Ilepnonuueckoi cucreme




XUMHUYECKHUX 31eMeHToB /JI. M.
Meupeneesa 1 0COOEHHOCTHA
CTPOEHHUS aTOMOB

21

DuU3n4EeCKrue CBOMCTBA
HEMETAJUIOB. AJUIOTPONHUS
HEMETaJIOB (Ha MpuMepe
KHucjopoaa, cepsl, hochopa u
yriiepoia)

22

XUMHUYECKHUE CBOIMCTBA
rajJoOre€HOB, CEPBI U UX
COCTUHEHUN

23

XHUMMYECKHE CBOMCTBA a30Ta,
docdhopa u ux coenMHCHUN

24

XUMHYECKHUE CBOMCTBA
yriepoaa, KpEMHHUS U UX
COeIMHEHUN

25

[IprumeHeHne BaxXHEUIIINX
HEMETAJIJIOB U UX COCIMHEHUN

26

O0o001IeHNE U
cUCTeMaTH3al1sI 3HaHUU 110
Teme «Hemerambny.
Brruncnenus o ypaBHeHHUSIM
XAMUYECKUX PEAKIIUN U
TEPMOXUMUYECKUE PACUYETEI




27

*[IpaxkTuueckas padora Ne 3.
«Pemenue
AKCIIEPUMEHTAJILHBIX 3a/1a4 110
teme "Hemeramsl'»

28

KonTtpomarsnas pabora mo
TeMaM «MeTautel» 1
«HemeTamibn)

29

Heoprannueckue n
OpraHUYeCKUE KUCIIOTHI.
Heoprannueckue n
OpraHU4eCKUE OCHOBAHUS

30

AMdoTepHbIe HEOPraHNYECKUE
1 OpPTraHUYCCKUE COCTUHCHHSI.
I'enetnyeckas cBs3b
HEOPTraHWYECKUX U
OpraHUYECKUX BEIECTB

31

Ponw xumuu B obecrieuennu
AKOJIOTMYECKOM,
SHEPTETUYECKOM U MTULLIEBOU
0€30MacHOCTH, PA3BUTHH
MEIUIHBI

32

IIpencraBienns 06 oOIIMX
HAyYHBIX MPUHIIATIAX
MIPOMBIIIIJIEHHOT'O TTOJTYyYEHUS
Ba)KHEUIIINX BEIIECTB




Yenosek B MUpE BELIECTB U

33 1
MaTepHUaJoB

34 XUMHUS ¥ 37I0POBBE YeTIOBEKa 1

OBIIEE KOJIMYECTBO HACOB 34

[10 [TIPOI'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 xnacc-6a30Bsbiii yposens /["abpuensn O.C. AkunoHepHOe 0011eCTBO
«M3nmarensctBo «lIpocBemenne»
Xumwus, 11 knacc-6a30Bbiit yposens/ ['abpuensin O.C. AkunonepHoe 00LIECTBO

«3marensctBO «IIpocBemenue

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

2400 3a1a4 Mo XUMUHM JIJIs ITKOJILHUKOB U miocTymaronux B BY3s1 - Ky3pMeHko
H.E., Epemun B.B.

XuMHS 715 TIKOJILHUKOB CTAPIITNX KJIACCOB M TIOCTYIAOMINX B BY3bI - Ky3bMEHKO

H.E., Epemun B.B., ITonkos B.A.

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru

http://school-sector.relarn.ru/nsm/

http://Aww.hij.ru


http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/




