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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe MporpamMmbl IO XHMHHU, K ONPEIEIICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCSl CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHHST U TpeOOBaHWN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIIOUYEBBIX IEHHOCTEH, HPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHMS U OOIIEH KyJIbTYpbl
YEJIOBEeKa, a TaKXe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpeae. Peanusyercs Xumuueckoe oOpa3oBaHUE
oOyyJaroImmxcs Ha YPOBHE CpeHEero o0Iero oopa3oBaHMs CPEACTBAMH yYEOHOTO
npeaMera «XHUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nporpaMme 10 XUMHUU € Y4ETOM CHeuu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI M B MaTepUalbHOW >KM3HM OOIIECTBA, a TakXkKe C y4ETOM
oOlMX 1efaed MW MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT 0COOYyIO pojb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKaroIleM MHUpPE Kak O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUM Ha OCHOBE MOHMMaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILIECTB, NX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTaJIa
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
TpyJla W >KM3HU KaxXJIoro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHa Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30IaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HeoOXOOUMYI0 UM s BbIpaOOTKHM MHMPOBO33PEHUECKUX
OpPUEHTUPOB, YCIECIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitomMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumus» U «OOmEas ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU WU3YUYECHHUU
npeaMera oOecrneyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YEHUI0 Yy4eOHOro marepuaia M OOyCIOBJI€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUHW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakK€ Ha YpPOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX
OpeICcTaBlICHU O cTpoeHuu BeunlecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnueckod XUMHMM IIOJyYarOT pa3BUTHE
c(hOpMHPOBAaHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs NMEPBOHAYAIbHBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKON PEAKLIUH.

[lox HOBBIM yriIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BeEllecTBaX U
XUMUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas



XUMHSDY OOy4YaroIMMCsl MPENOCTAaBISIETCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3UIINH,
rIIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHAIOMEH U MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BEILLECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMM, & TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jomnosHsercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTAaMHU COJAEpKaHMsI, UMEIOUIMMH KyJIbTYPOJOTUYECKHM W NPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TOHHMMAHHUIO B3aMMOCBS3H XUMHH C
JIpYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B TO3HABATEIHHOW U MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAKEHHS K TIPOIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYKMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWsS 3HaHWM, PpELIEHUs WHTEUIEKTyalbHbIX U
IKCIIEPUMEHTATBHBIX HCCIIEIOBATENbCKUX 3a7a4. B 11enoM coaepkanue y4eOHOTO
npeaMera  «XuUMHS»  JAaHHOTO  YPOBHS  W3YYCHHs] OPUEHTHUPOBAHO  HA
dbopMupoBaHre y 0OYyYarOmIMXCs MHPOBO33PEHUYECKONW OCHOBBI IS TTOHUMAHHMS
¢unocopckux uieH, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHMEM, II03HABAaE€MOCTb NPUPOJHBIX SBICHUM MYyTEM DSKCIEPUMEHTa U
pellieHusT MPOTUBOPEYMH MeEXAy HOBBIMU (akTaMM M TEOPETHUYECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpobieM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemieHuss 3amad  BOCIHUTAHMSA, PAa3BUTHS H  COIMAIM3ALNN
oOyyaroluxcs MPUHATBIE MPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmupoBaHHUE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, HUMEIONMX 0a30Boe 3HAUYCHHE iAo
Pa3IUYHBIX BHUIOB JEATEIBHOCTH: pEIICHUS MpoOsieM, TMOHWCKa, aHalIu3a W
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U WCCIIEeIOBATEIbCKON JESTEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TO3HAHUHU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TAK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IIPH OMPECICHUN
COJICPKATEIbHON XapaKTepUCTUKU IIeJied HM3yueHUs MpeaMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHMUYECKON HayKu Kak 00JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, NMPAKTUYECKOU



JESATEIIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOW KyibTypbl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJICH H3y4YEeHUS
MIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3YYEHHS IPEIMETA
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATUSA, (PyHIaAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOEHHUE SI3blKa HAYKH, YCBOEGHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHuE U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaAKIMil, HEOOXOAMMBIX [JIsi MNPUOOpETEeHUs
YMEHUH OpUEHTHPOBATbCA B MHUPE BEIIECTB U XUMUYECKUX SIBICHH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKaA LeJed U 3aa4 U3y4YeHHUs
IpeaIMeTa B IPOrpamMMe 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUU B OOJbIIeH cTeneHu OTHAéTcsl  MpeArnoYTeHHE
IPAKTUUECKONM KOMIIOHEHTE COJEpKaHus OOyueHHus, OpPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTUBHOTO TMOJIYYEHHUS! 3HAHUW M NPUMEHEHUS MX B PEalbHOU KU3HU
JUTSL peLIEHUs TPaKTUYECKUX 3a]1ay.

B cBf3M C 3TUM NIpU U3Y4YEHUM NpeaMeTra «XHMHs» JTOMUHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4, KaK:

ajanrtanus o0yJarommxcsi K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dbopMupoBaHHe y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISI PA3JIMYHBIX BHUIOB
JESITEIbHOCTH: PELIeHUs! MpoOseM, MOUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT



BAXHOE MECTO B TO3HAHUM XUMHH, a TaKXKe JJs OIEHKU C TO3ULUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00y4JaroImMXCcs: CIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4yeOHOU U
HAy4HO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMUpoOBaHKE U Pa3BUTHE Y 00YUAIOIMINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWUW W TIPOBEICHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHWE Yy oOydaroumxcss YOeXKIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJU B PEHICHUH TJIOOAIBHBIX MPpoOeM
palMOHANBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOIICHUSI K TPUPOJE M CBOEMY 3[I0POBBIO, a TakKXKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA MJI TPHHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yude6HOM mmaHe cpenHero oOmero o0pa3oBaHUs MpeaAMET «XHUMHSD)
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcrecTBeHHO-Hay4YHbBIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMHUM

[IpenMer opraHMYeCKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4YEHUM HOBBIX BEIIECTB M MaTepuasoB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omonorus, u30Mepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Ki1accupuKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHUYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUI0 OPIrAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuy 3aMelleHUss M TOPEHHs), HAXOXKICHHE B MPUPOAE, MOJIyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pAl. DTWIEH U NPOIUJIEH —
pOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3AIIH), TOJTyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOWCTBA (peakuus noiaumepusaunuu). IlomydeHue CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3NYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), MTOJYYEHUE U MPUMEHEHHE. Tomyon:



cocmas, cmpoenue, uzuueckue U  Xumuweckue  ceoucmea  (peaxyuu
2AN02EHUPOBANUS U HUMPOBAHUS), NONYYeHUue U npumeHeHue. TOKCHUYHOCTD
apeHoB. ['eHeTHYecKas CBsI3b MEXKIY VYIJICBOJIOPOJAMH, NPUHAIICKAINIMMH K
pa3IMYHBIM KJIaccaM.

[TpupomHbIE WCTOYHHUKH YTJIEBOAOPOJOB. I[IpupoiHBI Ta3 W TOMMyTHBIC
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepadoTKu HEPTH:
NIEPETOHKA, KPEKWHT (TePMUYECKHM, KaTaauTHYeCKuii), muposm3. [IpoayKTsl
nepepaboTky He(TH, NX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITY. KameHHBIi
YTOJIb ¥ POAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOABl WM3YyYCHHsI BEIIECTB M WX IPECBPAIICHUIA:
O3HAaKOMJIEHHE C o00pa3lamM IIacTMAacC, Kay4yKOB M PE3UHBI, KOJUICKIIHH
«Hepts» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB |
raJIOr€HONPOU3BOHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MOJyUYEHHUE ITHUIICHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuértnbie 3agauu.

Bbluncienyss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 0O0BbEMa,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM NMPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranudeckue CoeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMUPTHI. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
¢usznyeckue M XHUMUYECKHME CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIrOaToMHbIe cnupThl). JleiicTBue Ha
OopraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

®deHon:  CTpoeHHE MOJIEKYJbl, (U3NYECKHE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anbaerugpl U kemouwvl. DoOpMaNbIETHl, alETAIBICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTAaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.



CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
CIOXHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xupos. buomornueckas
POJIb JKUPOB.

YrimeBomel: cocTaB, KilacCHpUKAIMSA  YriaeBOAOB (MOHO-, JH- U
noyiucaxapubl). ['oko3a — nmpocTeimii MoHOCaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJIEUCTBHE C
ruapokcugom Menu(Il), oxkucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak OpupogHbie noauMepbl. CTpoeHHE Kpaxmaia U
ueutono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
POBE/ICHNE, HAOJIOJICHUE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBCHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIUIIEPUHA C
rugpokcugoMm meau(ll)), anpaeruoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumojnelcTBHE Kpaxmalla C HOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIINH ).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuYecKkue coeauHeHus. dusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenanHeHus. llepBuunas,
BTOpPHYHASS W TPETUYHAS CTPYKTypa OeiakoB. XWMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, ICHATypallvsl, KAYeCTBEHHBIC PEaKIIMU Ha OCTKH.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJII0/ICHUE U ONMCAHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OCIKOB MpHU
HarpeBaHUM, IIBETHHIE PEaKIMK OCIIKOB.

BoicokoMoJIeKyJISIpHbIE COeTUHEHUS

OCHOBHBIE TOHSTHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlUU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.



OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBsI3€d NPU U3YYEHUH OPraHUYECKON XUMHUU B
10 kyacce OCYLIECTBIIIETCS YEpE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAy4YHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHsl, aHAINU3, CUHTE3, KJacCU(]UKalUs, NepUOJUUYHOCTb, HAOIIOACHNUE,
MU3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHUE.

®usuka: Marepus, OJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIMBO,
pecypcehl.

TexHoyorus: NUIIEBbIE IPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IIUTaHMUA,
MOIOILIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparsl, MaTepUaIIbl U3
VCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKHN daeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JEKTPOHOB MO OpOUTAIIM B aToMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPpUOANYECKOTO 3aKoHA U [lepnoamdyeckoil CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIJIOKHBIX BEIIECTB IO TpyINaM M MepUojam.
3HauYeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.



CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICGHTHONM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIMHEHNU. Howmenxknatypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckas — peakuua. Kimaccupukanmss XUMHUECKMX — peakiuii B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTb OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xumudeckoro pasHosecus. [lpunmun Jle [larense.

DnekTponauTuyeckas aucconnanus. CHbHBIC U caa0bIe 2J1eKTpodauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAIICHUM:
neMoHcTpauus Tabmun «llepuonnueckas cucreMa XuMHYecKuX 3yeMeHToB Jl. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMKCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOpPA, PEaKIHH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKOIN paboThl «BausHue pa3nuyHbiX (PakKTOpPOB HA CKOPOCTH
XAMHYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIB30BAHUEM ITOHATHS «MacCOBas
JIOJIS1 BELIECTBAY.

Heoprannyeckas xummus

Hemetannel. Ilosoxkenne HemetaiuioB B Ileproanmueckon  cucrteme
xummudeckux asnemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.



®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TajoreHOB, CEpPbl, a30Ta,
dochopa, yriepoma WU KpeMHHS) M MX  COCOWHEHWUA  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Merambl. [lonoxenne merawioB B [lepruoanyeckord CUCTEME XUMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUINIUX META/UIOB (HATpPUM, Kaluil, KaJbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUH.

OO6mue cnocoObl monmyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
M3YUYCHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe M OIHMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

PacuérHble 3agaumn.

Pacuétel macchl BemiecTBa WM 00bEMa ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEIIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJTYYEHHUSI BAXKHEUIIIUX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTepUAJOB. BaXKHEUIIME CTPOUTEILHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HAaHOMAaTepHuasbl, OPraHUYEeCKUE WU MUHEPAJIbHbIC
yA0OpeHwUsI.

Xumus M 3I0pOBbE YEIIOBEKa: MpaBWia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia O0E30MaCHOTO WCIIOJIb30BAHUS MPENapaToB OBITOBON XHUMUHU
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBSI3H.



Peanuzanusi  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyYEHUH OOmed u
HEOpraHnveckod xuMuu B 11 Kilacce oCyIIECTBISIETCS YE€pPE3 UCIOJIb30BAHUE KaK
OoOIMX EeCTECTBCHHO-HAYYHBIX TOHATHH, TaK W TIOHATHN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAay4YHBIM (pakT, THmores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTh, HaAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SABJICHHUE.

dusukKa: MaTepus, SHEPTUs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPr€TUYECKUN YPOBEHB, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEpPEHUSI, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKOCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHEpanbl, TOPHBIC TTOPOJIbI, MOJIE3HBIC UCKOIIaeMble, TOTUIMBO,
pECYpPCHI.

TexHonmorusi: XMMHYECKasi NPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalrieBTUUECKass  MPOMBIILUICEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX MPENnapaTroB, MNPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTECpPUAIIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CpPEIHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBEeTCTBHM C CHCTEMHO-JEATEIbHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLINUE:

OCO3HaHUE OOYYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KM€ MOTUBALIUU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaloOlIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYLIUMH LIEJIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTalOTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOrO OOIIEeCTBA, MPUHATHIMU B O0OILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOINO3HAaHUs, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaronmxcsl.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATENLHOM M TNPAKTUYECKON J1€ATeNbHOCTU
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HaHUs 00YyYarOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;



MPEACTABICHUS O COLMAIBHBIX HOPMax M MpPaBUIaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HaMEPEHHSs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUIOB YUEOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00OJACTH TEOPUU MU NPAKTUYECKOIO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpeECa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M IOCIEAYIOIIEM
aHanu3e MHQOpPMaLMU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popmupoBaHus KYyJIbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOI0/IeHUsT TIpaBui 0O€30MacHOro oOpalieHusi C BellecTBaMu B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUSl LEHHOCTH TNPaBWJI HMHAMWBUAYAIbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHoTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIeI0BaTeIbCKOM
NEATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM U  JAPYrMX BHJAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUHM NPAKTUUECKUX 3ajad
COITMAJILHOM HAIIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

HHTEpeca K MPaKTUYECKOMY M3y4YeHHUIO Mpodeccuil pa3InyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBaXEHUS K TPYY, JIOJAM TPpyAa U pe3yJbTaTaM TPYJA0BOM JIESITEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAJTbHOW TPACKTOPUU
oOpa3oBanus, Oyaymied Tpodeccuu W peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOT0 OTHOUICHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOoOJieM, BIUSHUS
HAKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHM IS
pELIEHHS] BOIIPOCOB PAallMOHAIIBHOTO MPUPOIOTI0JIH30BAHMS;

AKTHUBHOTO HENPHUATHS JCUCTBUM, MPUHOCIIIMX BpPEH OKPYXKaIOUIEH
MPUPOIHON Ccpelie, YMEHHS TPOTHO3UPOBATH HEOJATONPHUSTHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMUCTBUN U MPEIOTBpAIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ polu B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUH MpoOJIeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOMN
UUBUIM3AUM: B €€ TYMaHMCTUUYECKOW HAINpaBJICHHOCTA M BAXXHOW pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTepUAIbHOM KYJIBTYPhI, PEIICHUH TI100aIbHBIX TPOOIeM



YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUYECKON, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIEUYCHUU YCIOBUM
YCHEUIHOTO TPpyJa M SKOJIOTHYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00111eCTBa;

€CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NOJTy4aeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOUYCHHS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS s
pelIeHus mpoOJieM B PealIbHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IeHayYHbIC TTOHSATHS, OTpakKaIOIUue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEIU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayYHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeA0BaHNE, HAOTIOIeHNE, N3MEPEHHUE, DKCIIEPUMEHT H JIPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBHS (TIO3HABaTEIbHBIC, KOMMYHHKATHBHEIC,
pETYJIATUBHEIE), o0ecreunBaroIIre dbopmupoBaHue GyHKIIMOHATHHON
TPaMOTHOCTH M COITMATLHOM KOMIETSHITMH O0yYarOIINXCS;

CIIOCOOHOCTH O0yJaroIxcs UCITIOJIb30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUSA M yHUBEPCAIbHBIC YUeOHBIC
JIEUCTBYS B IO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeTtanpeMeTHBIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU
y4eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHKATUBHBIMH UM  PETYJSATHUBHBIMU
NEUCTBUSIMU.



OBaanenue YHHBepPCAJIbHbIMH yueOHBIMU NMO03HABATeJbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JIOrHYeCcKHe AeHCTBUS:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TIOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIICIIATh XapaKTEPHBIE MPU3HAKUA TIOHSATHH W YCTAHABIMBATh WX B3aWMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM IS KIAacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKITil;

yCTaHABJIMBATh MPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pPACCYXKICHUS (MHIYKTUBHBIC, ETyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOJIb3yEMbI€ B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEIH, IPEOOPA3OBHIBATH MOJICIILHBIC TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peakuu — TPU PEHICHUU YYEOHBIX TMO3HABATENBHBIX M TMPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABIICHUS TSl BBISBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHHUS BEIICCTB M XUMHYECCKUX
pEeaKLunii;

dbopMyIUpPOBAThH MENN U 3a/1a91 UCCIIETOBAHMS, HCTIOIB30BATh MIOCTABIICHHBIC
U CaMOCTOSITETLHO C(OPMYyIUpPOBAaHHBIE BOIMPOCHl B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI U (DOPMHUPOBAHMS THUITOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS W IPOBEIACHHS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMECHHS HAOIIOJATh 3a XOJIOM
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyImpoBaTh
00001IIeHNST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEILHOMY



MOMCKY METOJIOB pEIICHUS] MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pa3Iu4yHbIX
METO/IOB MIO3HAHU.

3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX HWH(poOpMauuu (HAy4YHO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMAIMIO PA3IUYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OILICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

dbopMyIMpoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHpOpMaLMK, HEOOXOAUMOW [JJIsi BBINOMHEHHS Y4YeOHBIX 3a7ad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  TpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu pabdoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HarJIsIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbI B XOJ€ JUaJiora W/Win
JUCKYCCHH,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEIFHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON ESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUHT
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOTO mpoekTa U (popMyIHpoBaTh BHIBOJbI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJACOBAaHHUS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

OgilaieHHe YHHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYILIECTBISATH CBOI IO3HABATEIbHYIO
NeSATEIbHOCTh, ompeaensas e€ Lenu W 3aJadyd, KOHTPOJIMpPOBAaTH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCIENAOBATENLCKUX 3aj7ad, BBIOMpaTh Hambosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;



OCYIICCTBJIATb CAMOKOHTPOJIb CBOEH JACATCIIPHOCTH HAa OCHOBC CaMOaHaIn3a
Hn CaMOOIICHKH.

IMPEAMETHBIE PE3YJIbTATDBI
10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABICHUH O XHUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHM B IIO3HAHWM SBJICHUHN
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJbTYypbl JIMYHOCTH, €€
(yHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUs] TPAKTUYECKUX 3a7a
Y 3KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILUEHHUS K CBOEMY 3J0POBBIO U NMPUPOIHON
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM D3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyina (pa3BEpHyTas M COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOJHBIN CcKeneT, (yHKIHOHANbHAsA TpyImia,
paguKall, U30MEPHUsI, U30MEPBI, TOMOJIOTUUYECKUN PSAJ, TOMOJIOTH, YTJIEBOAOPOLBI,
KHUCJIOPOJ, U a30TCOAEpXKalUe COCIUHEHUS, MOHOMEp, IIOJIUMEpP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IMOHMMaHHs NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MNPU3HAKUA TOHITHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IPHU
ONMCAHNU COCTaBa, CTPOCHHUsSI U MPEBPALCHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIEéHHOMN)
bopMyn OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALUU HUX
XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,



c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyUEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (YIJIeBOAOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematuieckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWICHIJIMKOMb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIMWIICH, alleTUJICH,
Oyramuen-1,3, MetunOyrtamueH-1,3, OeH30J, METaHON, 3TAHOJ, STUJICHTINKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJeru, MypaBblUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsI KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIY HHUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUNl ¢
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIyKTOB MepepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJIHBIX
BEILIECTB WU MPOJYKTOB PEAKIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHUYECKOM
NOoCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C



BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKIUHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh, yMEHUH IUTAHUPOBATH W BBHITIOJHATh XUMHYCCKHMA
AKCIEPUMEHT (IIPEBpalEHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyYEHHUE
TWIIEHA M W3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE pEAKIUU OPraHUuYECKUX
BEILIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHUM C TMpaBWIaMU TEXHUKHA OE€30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 HOPMyYJIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uHhOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiuu, MaTepHeT U Apyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIONATh  MpaBUjia  DKOJOTUYECKH
1[EJI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM JEATETLHOCTH B IIEJISIX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMAsi cMbIca mnokaszatend II/JIK, moscHiATh Ha mpumepax crocoObl
YMEHBIICHUSI W TMPENOTBPAICHUST KX BPEIHOTO BO3JEHCTBUS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00yYaronmxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJETNBbIX W CJA0OBHUIASIIMX OOYYaloIIMXCs: YMEHHE MCIO0JIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHU B TO3HAHUU SBIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpPbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI pEIICHUS IPAKTUISCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM

cpene;



BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYCCKUH 3JIEMEHT, aToM, W30ToIm, S-, P-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKasl CBA3b
(koBaJIeHTHas, MOHHAsI, METAJLTHYECKasl, BOJOPOAHAS ), KpUCTAITMYECKasl pelIéTKa,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, JJCKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTHUYECKAsE JUCCOLMAINS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pPEaKIUU, XUMUYECKOE pPABHOBECHE); TECOPUHM M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBpAICHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKHE 3HAHUA, JIEKAIIME B OCHOBE INMOHUMAHHS TMPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM MCIIOJIb30BAHUN BAXKHEHIIIMX HEOPTaHMYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMU BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHWUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEIIECTB M  YPAaBHCHHM  XMMHYECKUX  PEaKIUH,
cuctematudeckyto HoMeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIIECHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsl, METAJUTMYECKasi, BOJIOPO/IHAS]) B COCTUHECHUSX, THIT
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIllecTBa (aTOMHAasi, MOJEKYJSpHasi,
MOHHAs, METAIJIMYECKAs), XapaKTep CPEeIbl B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBYy K ONpEACTIEHHOMY Kiaccy/Tpyrre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIbI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHM PaCKPBHIBATh CMBICI IMEPUOANUECKOT0 3aKoHa /I,
W. MenneneeBa u J1eMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOMIYI0, O0BSICHUTEIHHYO
Y TIPOTHOCTHYECKYIO (DYyHKIINU;

c(OpPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuono Ilepuoamueckoil cuctembl



xuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ys MOHITHA «S-, P-, O-
AIIEKTPOHHBIE opouTanu, «IHEPreTUYECKHEe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKUX DJIEMEHTOB M MX COCAUHEHUN
0 nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKUX 3i1eMeHTOB [[. U.
Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3UYHBIX  KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'C€HETHUYECKOW CBSA3M MEXKAY HEOPraHMYEeCKUMU
BEIIECTBAMHU C MTOMOIIbIO0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TpHU3HAKaM (YUCIy U COCTaBy PEarupyromuxX BEIIECTB, TETIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIfy, yYacTHIO KaTalu3aTropa);

c()OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpPALEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
yCIIOBUSI, TIPU KOTOPBIX 3TH PEaKIMK UAYT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI TPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KauyeCTBEHHBIA COCTaB pAa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, pPAaclO3HABATh
OTBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX
BEIIIECTB;

C()OPMUPOBAHHOCTh ~YMEHHMH  pPACKpPbIBaTh CYIIHOCTb  OKHUCJIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOIrO OanaHca
ATUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCIMOCTh CKOPOCTH XUMHUECKON
pEaKIuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuu Jle larense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHE MPOLECCHI,
JeKale B OCHOBE IPOMBIIUICHHOTO MOJYyYEHHUsI CEPHOM KHCIOThHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX WU
IKOJIOTUYECKUX MPOOTIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUI TPOBOJIUTH BBIUMCICHHS C HCIIOJIB30BAaHUEM
MIOHSITHS «MaccoBas JOJs BEIIECTBa B PAcTBOPE», OOBEMHBIX OTHOIICHH Ta30B
IPU XUMHUYECKUX PEaKIUIX, MACcChl BEIIECTBA UM 00BhEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BEIIECTB, TEIJIOBOro 3(d(dexTa peakuuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
NoCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C



BEILECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJTHEHHUIO J1a00paTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHINOJHATh XUMHYECKHMA
AKCHEPUMEHT (pa3lioKEHUE MEPOKCUAA BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILIBK) YHUBEPCAIBHOTO
WHUKATOpPa, BIMSHUE Pa3IN4HbIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOM peakiuu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1a4d [0
temam «Metaiue»y U «HeMeTamnb»y) B COOTBETCTBUM C MpPaBWIAMH TEXHUKH
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTaBIATh PE3YyJbTaThl XMUMHUYECKOrO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peEaKIHil U (HOpMYITUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHWMUYECKYIO
uHdOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBWJia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPY’KAIOUIEH MPUPOIHOW CpENlbl, OCO3HABATh
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAaHU3MBbI ONPEICTEHHBIX BEIIECTB, TIOHUMAas
cmpicnt mokazarens [IJIK, moscHsIT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
MpPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs. 00y4YaroUIuXcsi ¢ OrPpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJETNBbIX W CJA0OBHUIASIIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy obo3HadueHui JI. bpaitnsg nis 3anmucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoumnuectBo yacos
DJIeKTPOHHbIE
HaunmenoBanmue
(undgposbie)
I | Ppa3jeyioB U TeEM Kourpoubnubl | IIpakTuyeckun
Bcero o0pa3oBaTejibHbIE
/| mporpamMmbl e paboThI e paboThI
pecypcsl
n

Pasnen 1.TeopeTnueckue o

CHOBBI oprannquRoﬁ XUMHUH

11

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
CTPOCHHUS
OpPraHMYECKHUX
coenquHeHuit A. M.
byrtneposa

Hroro no pazneny

Pa3nes 2.YrieBoaopoabl

2.1

IIpenenbubIe
YTIEBOIOPOABI —
QJIKAHBI

2.2

Henpenensueie
YIJIEBOJOPOBL:
AJIKEHBI, AJIKa/INEHBI,
AJIKUHBI




53 Apomaruyeckue
' yIJI€BOAOPOABI

IIpuponusie
HUCTOYHMKHU

24 3 1
YIJIEBOIOPOAOB U UX

nepepadoTka

Hroro mo pazneny 13

Paznen 3.Kuciaopojacoaepskamnue opranndeckne coeJuHeHUust

3.1 | Cnuptel. Oenon 3
AJbICTHIBL.
3.9 Kap6oHoBsie .
KHUCIIOTHL. CIIOKHBIC
UpHI
3.3 | VraeBomsr 3 1
Hroro no paszneny 13

Pa3nes 4.A30Tcoaepskamme OpraHu4ecKue coeJHHeHHUA

AMUHEL
4.1 | AMHUHOKUCIOTHI. 3
benku
Hroro mo pazueny 3

Paspnen S5.BbicokoMoJIeKy I pHbIE COCAUHEHUSA

51 ITnacTmaccsr. 9
Kayuyku. Bonokna

Hroro no paszneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne KosmuecTBo yacoB
DJIeKTPOHHbIE
HaunmenoBanue
(undgposbie)
I | pa3ieioB U TEM Kontpoabnbl | IIpakTuyeckn
Bcero oOpa3oBaTe/ibHbIE
/ NporpaMmel e padoThI e padoThI
pecypcsl
n
Pasjnen 1.TeopeTnueckue 0CHOBbI XUMHU
CtpoeHue aToMOB.
Ilepnonnueckuii 3aK0H
u Ilepuoanueckas
1.1 P 3
CHUCTEMa XUMUYECKUX
sneMeHToB /. W.
MenneneeBa
CrpoeHue BenecTna.
1.2 | MHoroobpasue 4
BEIIECTB
1.3 | Xumuueckue peaxiuu 6 1 1
Hroro no paszneny 13
Pa3nes 2.Heopranuyeckasi Xumust
2.1 | Metamisl
2.2 | Hewmeranmsl 1 1




CBs13b HEOPraHUYECKUX

2.3 | ¥ OpraHMYEeCcKUuX 2
BEIICCTB
Hroro no pazaeny 17
Pa3zpen 3.XuMus ¥ :KU3Hb
3.1 | XuMus u Xu3Hb 4
Wroro no pazneny 4
OBILEE KOJIMYECTBO 34

YACOB I10 [IPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoumnuectBo yacos
i DJIEeKTPOHHbIE
ara
KonTpoanb uudposbie
Tema YpokKa Bce p HpaKTﬂqec H3Yy4eH
Hble o0pa3oBaTe/ibH
ro KHe padorpl | HA

n paﬁon bl€ pecypchl

[Ipenmer opraHM4YEeCcKON XUMUH,
€€ BOBHMKHOBEHHUE, PA3BUTHE U 1
3HAQ4YCHHE

Teopus crpoenus
OpPraHMYECKUX COCAUHEHUN A.
M. bytneposa, €€ OCHOBHbIE
ITOJIOKEHUS

IIpencrasienue o
KJIaCCU(pUKALUU OPTaHUYECKUX
BemecTs. Homenkiarypa
(cucremaTnyueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKHM AT




Meran u 3TaH — NpoCTEUIINE
MIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U IPOIUIIEH —
pocTelIne npeacTaBuTeNIn
QJIKEHOB

[TpakTuueckas paborta No 1.
«Tomyuenue sTuneHa u
M3y4YEHHUE Ero0 CBOMCTB)

Ankanuensl. bytaauen-1,3 u
metunoyTanuen-1,3. [lomyuenue
CUHTETHUYECKOTO KaydyKa U
PE3UHBI

AJIKMHEBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUIA
pAl. ALIETHIIEH — MPOCTEUIIHI
MPEICTABUTENDH ATKUHOB

Beruucnenus o ypaBHeHHIO
XUMUYECKON peaKnn




ApeHbl: OEH30J1 ¥ TOITYOIL.
TOKCUYHOCTH ApEHOB

I'eneTnueckas cBA3b
YIrjieBO40OpoaoB,
IMpUHAJICKAIINX K Pa3JIMYHbIM
Ki1acCaM

[TpupoaHbIe HCTOYHHUKH
YIJIEBOJOPOAOB: IIPUPOAHBIN a3
U TIONyTHBIE HE(TAHBIC Ta3bI,
He(Th U MPOIYKTHI €€
nepepadoTKu

[IpupoHbIE HCTOYHHUKHU
YIJIEBOJOPOAOB: IPUPOAHBIN a3
U TONYTHbIE HE(PTAHBIE Ta3bl,
HEPTb U IPOITYKTHI €€
nepepadoTKu

KonTposabHas pabora no
paszeny «YTIeBoI0pOIb»

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHL: METAHOJ U 3TAHOI.
Bonopoanas cBsizb

MHoroaToMHEIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLCPHUH




DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckrue 1 XUMUUYECKHE
CBOWCTBA, IPUMEHEHHE

Anpaeruapl: GopManbaeru u
areraiapaernn. Anerod

OI[HOOCHOBHBIG MMpCACIIbHBIC
Kap6OHOBLIe KHCJIOTBI:
MypaBbUHAs U YKCYCHas

[TpakTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBD)

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIN
BBICIIIUX Kap6OHOBBIX KHUCJIOT

Mp11a KaK COJIM BBICIIAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIee ICHCTBHE

CrnoxHble 3(upbl Kak
IPOM3BO/IHBIE KapOOHOBBIX
KUCIOT. [ Maposn3 cinokHbIX

3¢upos




JKupsl: Tunponns, NpUMeHEeHuE,
Ouosiornyeckas poib KHPOB

YrieBoasl: COCTaB,
Kiaccudukanus. Baxueimme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

Kpaxman u nemnosnos3a kak
HPUPOAHBIE ITOJIUMEPDI

KonTponbnas pabota no
paszzeiny
«Kucnopozaconepxaiue
OpraHUYECKHUE COECTUHEHUS

AMMWHBI: METHJIAMHUH U aHHJINH

AMHUHOKHUCIOTHI KaK
amM(pOTepHbIE OpPraHNYECKHE
COEIUHEHUS, UX OMOJIOTHYECKOE
sHauenwne. [lentuaer

benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUSA




OCHOBHBIE TTIOHATHS XUMHHU

3

3 BBICOKOMOJICKYJIIPHBIX 1
COCIMHEHUN
OCHOBHBIE METO/IbI CHHTE3a

3 | BBICOKOMOJIEKYIISIPHBIX 1

4 | coenunenuii. [lmacTMacchl,
Kay4yKH, BOJIOKHA
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11 KJIACC

J

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KonTpoa
bHbIE
padoThbI

IIpakTuye
CKHe
padoThbI

Jara
usyue
HUS

DJIEeKTPOHHbBIE
nudposeie
o0pa3oBarteib
HbIEe pecypchbl

XUMHAYECKHAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

Ilepuoauueckuii 3aK0H U
Ilepuoanueckast cucremMa XUuMHYECKUX
sneMeHToB Jl. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOU TEOpUEH
CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U UX
COEIMHEHUH 10 IPYIIIaM U IEPUOIaM.
3Ha4yeHue NepruogUIECKOro 3aKOHa U

CHCTEMBI XUMHUYECKHUX 3jieMeHToB JI. 1.

Menpeneena B Pa3BUTHUHN HAYKU

CrpoeHnue BeniecTBa. XuMudeckas
CBsI3b, €€ BUJIb; MEXAHU3MBI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cBs3b




BaneHTHOCTB.
DJIEKTPOOTPULIATEIBHOCTh. CTENEHb
okucieHus. BemiecTBa MoeKyIsipHOTO
¥ HEMOJIEKYJIIPHOTO CTPOCHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIC U KOJUIOUHBIE PACTBOPHI.
MaccoBas 1014 BEIeCTBa B PaCTBOpE

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCITUHCHUIA.
['eHeTHYeCcKast CBSA3b HEOPTaHMUECKIX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccugukarus XuMHUuecKux peakiuun
B HEOPraHUYECKON U OpraHu4eCKON
XUMUH. 3aKOH COXPaHEHHS MacChl
BEII[ECTB; 3aKOH COXPAHEHUs U
IIPEBPAILCHHS SHEPTUU TIPH
XUMUYECKHUX PEAKIUAX

CxopocTts peaknun. OOpaTumMbIe
peakuuy. XMMHUYECKOE PAaBHOBECHE




[IpakTuyeckas padora Ne 1. «Brnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIMH»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[IoHATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['maponu3 opraHudeckux u
HEOPraHMYECKUX BEIICCTB

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
peaxiuu. [lonstue 06 anexkTponaunse
pacIuiaBoB ¥ pacTBOPOB COJICH

KontponbHas padoTa mo pazaerny
((TCOpCTI/I‘-IeCKI/Ie OCHOBBI XUMHUN))

MerTanibl, BX MOJIOKEHNE B
[Tepuoanueckoit cucreMe XUMHYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METAJIJIOB

CrunaBel METaJIOB.
DIIEKTPOXUMUYECKHAN P
HaIpsKEHUH METaJNIOB




XHUMHYECKHE CBOMCTBA BayKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aJIOMUHUN) U UX COSAMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
UX COCOUHEHUN

XuMHuyecKue CBOMCTBA IIMHKA, Kejie3a
U UX COCTUHEHUN

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Mertamib»"

HCMeTaJ'IJ'IBI, X IIOJIOKCHUC B
Ilepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCJIOPOJIa, cepbl, hocdopa u
yriiepo/ia)

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUI

XuMHYecKre CBOMCTBA a30Ta,
dbocdopa 1 UX COEeTUHCHHI




XUMHYECKUE CBOMCTBA yIJIEPOJa,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHre BaXKHEUIIINX HEMETAJIOB
U UX COCTUHEHUN

O0001IeHNE U CHCTEMATH3AIUS
3HaHui no teMe «HemeTramibn.
BbrurciieHus Mo ypaBHEHHUSIM
XUMHYECKHMX PEaKIUil 1
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas pabota Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemeranisi"»

KonTpoasHnas pabora no remam
«Metamey n «HeMmetaien)

Heopr AHUYCCKHNEC U OPTaHUYCCKUC
KHUCJIOTHI. HeOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4Y€CKUC OCHOBAHUA

AmMoTepHbIe HEOpTaHUYECKHE U
OpTraHUYECKUE COEANHEHUSI.
I'eneTnyeckas cBsI3b HEOPraHUYECKHUX
Y OpPTaHUYECKUX BEIIECTB




Poip xuMuu B o0ecIieueHuH

3| SKOJOTHYECKOM, SHEPTETUUECKON 1 1

1| numeBoit 6€30MacHOCTH, Pa3BUTHH
MEIUIIUHBI

3 [TpencraBnenust 06 OOIMINX HAYIHBIX

5 MPUHIIAIIAX IPOMBIIIIEHHOTO 1
MOJTyYCHUST BAKHEHIIINX BEIIESCTB

3| UYenoBek B MUpPE BEIIECTB U 1

3| MarepuanoB

3

4 XHUMHS U 370pPOBbE YEIIOBEKA 1
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET






