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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE CpeHEro oluiero oopasoBaHusi pa3zpado-
TaHa Ha ocHoBe DenepanbHOro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06 obpa3oBa-
Huu B Poccuiickoii ®eneparnuu», TpeOOBaHUI K pe3yibTaTaM OCBOCHMs (Qefe-
paibHON 00pa3oBaTEIbLHOM MporpaMmbl cpenHero oodiiero obpazoanus (DOII
COQ), npencraBiieHHbIX B DeepalbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
cragaapre COO, ¢ yuérom KoHuenuuu npenopaBanust yueOHOro npeamMera «Xu-
MUsD» B 00pa3oBaTelbHbIX opranu3anusx Poccuiickoit denepanuu, peannu3yronmx
OCHOBHBIE 00pa3zoBaTeIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MONoxeHUuM «Crparteruu
pa3Butus BocniuTanus B Poccutickoit denepanuu Ha nepuoa Ao 2025 roxa» (Pac-
nopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJO0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OMNPEICIICHUIO
oOmieil ctparernu oOy4deHus, BOCIIUTAHUS U Pa3BUTHs 00YyYarOIIMUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbHble nonoxenusa I'OC COO o B3auMo00yCIOBIEHHOCTH LIEJIEH, CO-
JepKaHusl, pe3yJIbTaTOB OOyUYEHHs U TPeOOBAaHUM K YPOBHIO MOATOTOBKH BBITYCK-
HUKOB.

Xumuueckoe o0pa3oBaHuE, IOJIy4aeMoOe BBITYCKHUKaMHU o0I1eo0pazoBa-
TEJIbHON OpPraHM3alluy, SIBJISETCS HEOThEMIIEMOM YacThio UX 00pa3zoBaHHOCTH. OHO
CILY’KUT 3aBEpILAIOIIMM 3TAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYLIUX IEJIOCTHON CUCTEME XMMHYECKOro 00-
pa3zoBaHus. DTH IIEHHOCTH KacaloTCsl O3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS
MHUPOBO33pEHUSI U OOLIeH KyJIbTYphl YEIOBEKa, a TAaKKe HKOJIOTUYECKH OOOCHO-
BAaHHOT'O OTHOIIEHMSI K CBOEMY 3JIOpPOBbIO U MPUPOJIHOHN cpexe. Peanusyercs xu-
MUYECKOe 00pa3zoBaHHe 00YUaIOIIMXCS Ha YPOBHE CpeHEero odiero oopa3zoBaHus
CpellcTBaMH y4eOHOro mpeaMera « XuMus», CoAep:KaHue U MOCTPOCHHE KOTOPOIro
OTIPEJICIICHBI B TIPOTPAMME 0 XUMHUU € YUETOM Crieln(PUKU HayKu XUMHH, €€ 3Ha-
YEHUS B MO3HAHUU TIPUPOJBI U B MAaTEPUATLHOM KU3HH OOIIECTBA, a TAaKXkKe ¢ yué-
TOM OOUIMX LeJed M MNPUHILIUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBbI cpefHero oo1miero oopasonanus B Poccutickoit denepaum.

XuUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyro poJib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYpHI.
Ona BHOCHT CBOM BKJIaJ B ()OPMHUPOBAHUE PANMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABI U YEIOBEKa, KOTOPoe GOPMHUPYETCS B XUMUU Ha OCHOBE MTOHUMAaHUS Be-
IIECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHHUS B3aMMOCBSA3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTIMU TPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMM HAayKaMU, XHMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIEUTHOTO



TpyAa U >KM3HH KaKJI0ro wieHa obmectBa. CoBpeMeHHas XUMHUs KaK HayKa CO3U-
JaTeNnbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HANpaBJIEHA HA PEIICHHE I100albHbIX
mpo0IeM YCTOMYMBOTO pPAa3BUTHSA YEIOBEYECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBS.

B cooTBeTcTBUUM ¢ OOLIMMU LENSIMU U IPUHIIMIIAMEU CPETHEro o0uIiero oopa-
30BaHus cojepxkanue npeamera «Xumus» (10—11 kimaccsl, 6a30BbIN YPOBEHb U3Y-
YeHHs]) OPHEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOATOTOBKY
oOy4Jaronmxcs, He0OXOAUMYIO UM JIJISl BEIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTH-
POB, YCIEUIHOTO BKJIIOYEHUS B KU3Hb COLIMYMa, MPOAOJKEHHS 0Opa3oBaHMS B
Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XUMHEH.

CocTaBisOIMMU TIpeaMeTa «XUMUs» SBISIIOTCA 0a30Bble Kypchl — «Opra-
HUYeckass XuMmusi» U «OO0Ias u HeopraHu4yeckasi XUMHUs», OCHOBHBIM KOMIIOHEH-
TOM COJIEpKAHUSI KOTOPBIX SIBJIIOTCS. OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHM 110
HEOPTraHWYECKON XUMHUH (C BKJIIOUEHHEM 3HAHUU U3 OOIEeHd XUMHUHU) U OpraHuye-
ckol xumnu. OOpMHUpPOBAHUE NAHHOW CUCTEMBbI 3HAHUW MPU U3YYEHUH IPEIMETA
o0ecreuynBaeT BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOT00Opa3usl BEIIECTB HA OC-
HOBE OOLIUX MOHATUM, 3aKOHOB U TEOPHI XUMUHU.

Crtpykrypa coaepkanusi KypcoB — «Oprannueckas Xxumus» U «OO0mmas u He-
OpraHu4veckass Xumus» cpopMUpOBaHA B MporpaMMe MO XUMHUU Ha OCHOBE CHC-
TEMHOT'0 MOJX0Ja K U3y4YeHHIO yueOHOTro Marepuaia U 00ycloBJI€eHa HCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHUEM 3HAHUN HA ONpPENETEHHBIX TEOPETUUYECKUX YPOBHSX.
Tak, B Kypce OpraHM4eCKOM XMMHUH BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE Kjlac-
CUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX COCAUHEHHM, a TAKXKE HAa YPOBHE CTe-
PEOXMMHYECKHUX U DJIEKTPOHHBIX MPEACTABICHUN O CTPOEHUM BeliecTB. CBeneHUs
00 M3ydaeMbIX B Kypce€ BEIIeCTBaxX AAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOIOB 10
CJIOXHBIX OMOJIOTMYECKH AKTHUBHBIX COEIMHEHUU. B Kypce opraHnueckod XUMHH
MOJTy4aroT pa3BUTHE c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IIero oopazoBa-
HUS IEPBOHAYAIBHBIC MTPEACTABICHHUS O XUMHUECKOU CBSI3H, KIaCCU(PUKAITMOHHBIX
IIPU3HAKaX BEIECTB, 3aBUCMMOCTHA CBOMCTB BELIECTB OT UX CTPOEHUSA, O XUMHUYeE-
CKOM PEaKLUHU.

[Tox HOBBIM YTJIOM 3peHUs B IpeaAMeTe «XUMUS» 0a30BOTO YPOBHS paccMmart-
pHUBaETCsl U3yUYEHHBIN Ha YPOBHE OCHOBHOIO O0IIEro 00pa30BaHUsl TEOPETUUECKUI
MaTepuaia U (PaKTOJIOTrMUYECKHe CBEIEHHUS O BEIECTBAaX M XMMHUYECKOH peakluu.
Tak, B yacTHOCTH, B Kypce «OOIIas 1 HeopraHudeckass XUMHs» 00y4YaromuMcs
MPEAOCTABISAETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHUE IMEPUOAMYECKOIO 3aKOHA C
OOIIETEOPETUYECKUX U METOAOJOTHYECKUX MO3UIMMA, TIy0Xke MOHSATh HUCTOpUYE-
CKO€ M3MEHEeHHE (YHKIIUNA 3TOTO 3aKOHA — OT 0000IIANIeH 10 OOBICHSIIONICH U
MIPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHUM O BOKHEHWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX U MPUMEHEHUH, a TAKKE O XUMUUYECKUX PEAKIUAX, UX CYIIHOCTH U 3a-
KOHOMEPHOCTSX MpOTeKaHus aomnonHsercs B kypcax 10 u 11 knaccoB anemeHTaMu
COZIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUI U NPUKIATHON XapakTep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHMIO B3aMMOCBSI3M XUMHUU C JPYTUMH HayKamH,
PacCKpbIBAIOT €€ POJib B TO3HABATEILHON U MPAKTUYECKON JIEITEIIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPHUH
Y MPAKTUYECKUX MPUIIOKEHUNA XUMHUH, IOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS
B OOIIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XUMHUEH, KpH-
TUYECKU OCMBICTMBATh MHGOPMAIIMIO U TPUMEHSTh €€ JJId TOMOJHEHUS 3HAHUM,
pelIeHNs UHTEJUICKTYAJIbHBIX U DKCIIEPUMEHTATIBHBIX HCCIIEI0BATEIbCKUX 3a/1au.
B uenom conepkanue yuyeOHOTO mpeamera «XUMHUs) JAaHHOTO YPOBHSI M3YUYCHHS
OpPUEHTUPOBAHO Ha (OPMHUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHYECKON OCHOBBI
JUTsl TOHUMaHUsT GUII0COPCKUX UACH, TAKUX KaK: MaTepuaIbHOE €IMHCTBO HEOpTa-
HUYECKOT0 U OPraHuYeCKOro Mupa, 00yclIOBIIEHHOCTh CBOMCTB BEILIECTB UX COCTa-
BOM U CTPOEHHEM, MTO3HABAEMOCTb MPUPOJHBIX SBJICHUI MyTEM IKCIEPUMEHTA U
pelieHrs TPOTUBOPEUUM MEXIy HOBBIMU (PaKTaMu U TEOPETUUECKUMHU MPEAIo-
CBUTKaMH, OCO3HAHWE POJIU XUMHH B PEHICHUH DKOJIOTMUYECKUX MPOOJIeM, a TakxKe
po0seM cOepekeHUs IHEPTETUIECKUX PECYPCOB, ChIPhsI, CO3JaHUSI HOBBIX TEXHO-
JIOTUI ¥ MaTEPHUAJIOB.

B nnane pemieHust 3aad BOCIUTAHUS, PA3BUTUSI U COIMATU3AIMU O0yYato-
IIUXCSl TPUHATHIE TPOTPAMMOM 10 XUMUU MOAXOJbI K OMPEAECICHUIO COAEpKaHUs
U TIOCTPOCHHUS TpeaMeTa MpeayCMaTpUBaOT (HOPMUPOBAHHE YHHUBEPCAIBHBIX
y4eOHBIX JIEUCTBHM, UMEIONTUX 0a30BO€ 3HAUCHUE JJI PA3JIMYHBIX BUJIOB JIEATEI b-
HOCTH: pelieHus npoosiem, MoucKa, aHaiuza U o0paboTku uHdpopmaluu, HeooXo-
JUMBIX JUIsl TPUOOPETEHHS OMbITA MPAKTUUYECKON U MCCIIEIOBATEIILCKON NIeATelb-
HOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMUH.

B mpakTuke npemnogaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOTO OOIIeTo o0pa-
30BaHMS, TAaK U HA YPOBHE CPEAHEro o0IIero oopa3zoBaHusi, MpU ONPEIEICHUHN CO-
JepKaTeIbHON XapaKTEPUCTUKH IeJied M3yYeHUs MpeaMeTa HalpaBlieHUEM Tep-
BOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPU3HAETCS (POPMUpPOBAHHE OCHOB XH-
MUYECKONW HAyKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
JEATEIIbHOCTH 4YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIUYECKOM TOYKHM 3PEHHUS TAaKOM MOAXOJ K OMNPEACIICHHIO IeJied W3yuYeHHs
MIpEAMETA SABJISIETCS BIOJIHE OIPABIAHHBIM.

CornacHO AaHHOW TOYKE 3pEHHUS TJABHBIMHU LEISAMH W3Y4YEHHUs TMpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opmMupoBaHHE CHUCTEMBl XMMHYECKUX 3HAHWNA KaK BaXKHEUIIEH COCTaB-
JSIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOM JIEXkKaT



KJIIOYEBBIEC MOHATHUS, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOE-
HUE s3bIKa HAYKH, YCBOCHHE U MOHMMAHUE CYIIHOCTH JOCTYMHBIX 000011e-
HUIl MHUPOBO33PEHYECKOTO XapakTepa, 03HAKOMJICHHE C UCTOPUEH HX pas-
BUTUS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMUYECKUX PEaKIMii, HEOOXOTUMBIX AJI MPUOOPETCHUS yMe-
HUIl OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMMHUECKUX SBICHHUM, UMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUYECKOMN U TOBCEAHEBHOM )KU3HM;

e Pa3BUTUE YMEHUH U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XMMMUYECKOI'O 3KCIIEpUMEHTA, COONIOJICHHEM MpaBui 06e30-
MacCHOIr0 OOpaIleHus C BEIIECTBAMHU.

Hapsiny ¢ aTum, copepxaTenbHas XapaKTepUCTUKA LIETEH U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeAHero obmero oopazoBanus. CeroaHs B
MPENoAaBaHNH XMMHUU B OOJbBIIEH CTENeHW OTAAETCS MPEANOYTEHUE MpaKTHYe-
CKOM KOMITOHEHTE COJIep>KaHusI 00y4YeHUs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBI-
IyCKHUKa 00111e00pa30BaTeIbHON OpPraHu3alyy, BIIAJCIOIEr0 HE HaOOpOM 3Ha-
HUll, a PyHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCO0aMU U YMEHUSMU aKTH B-
HOTO TOJIyYEHUsl 3HAHUN U NPUMEHEHUS HX B pEaNbHON JKM3HU AJI pPELICHUS
MPAaKTHYECKUX 3a7ad.

B cBsi3u ¢ 9TUM TpH M3YYEHHH TMpeaAMeTa «XUMHUS» JOMUHUPYIOIIee 3HaUe-
HUE MPUOOPETAIOT TaKUE LIEIH U 3a]1a4M, KaK:

ajanrtanusi 00y4arolMXcsl K yCIOBUSIM JUHAMHYHO Pa3BUBAIOILErOCS MHpA,
(GopMHUpOBaHNE UHTEUIEKTYAIIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMoo0pa3oBa-
HUIO, COTPYJHUYECTBY, CaAMOCTOSITEIPHOMY TMPHUHSATHIO TPAMOTHBIX pEUICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIHsIX, CBA3AHHBIX C BEIIECTBAMU U WX MPUMEHEH -
eMm;

dopMupoBaHre y 00ydarouxcsi KJIOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEH-
11i1), UMEIONNX YHUBEPCATbHOE 3HAYCHHE IS PA3IMUHBIX BUAOB JESATEIBHOCTH:
peuieHus: npooiieM, MOUCKa, aHanu3a U 00paboTKu MHMOPMAIUU, HEOOXOIUMBIX
JUTSE TPUOOPETEHNS ONBITA IEATEILHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B TO-
3HaHUU XMUMHH, @ TAaKXKe JJIs OLICHKHU C TIO3UIMI 3KOJOTMYEeCKON O€30MacHOCTH X a-
pakTepa BIUSHUS BEIIECTB U XMMHUYECKUX IPOLIECCOB Ha OpPraHU3M uejoBeKa U
OPUPOIHYIO Cpey;

pa3BUTHE IIO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HaHUS 110 XUMHU B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMU, HCIOIb30BaTh
COBpeMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJOTUU I MOMCKAa U aHaliu3a y4eOHOU U
HAyYHO-TTOMYJISIPHON MH(POPMAIIMK XUMUYECKOIO COJIEPIKaHNUS;



(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YACTHOCTH, NP INIAHUPOBAHUU U MPOBEACHUNA XUMUYECKOTO IKC-
NEePUMEHTA;

BOCIIUTaHUE y OOydaroumxcsi yOeKIEHHOCTH B T'yMaHUCTHYECKOW Hampas-
JICHHOCTH XUMHH, €€ BaXKHOU POJIM B PELICHUH TTI00ATbHBIX MPOOJIEM pallioHal b-
HOTO TPHUPOAONOIB30BaHMUS, MOMOJHEHUS! SHEPTETUUECKUX PECYPCOB M COXpaHe-
HUS IPUPOTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHMS
K MPUPOJE U CBOEMY 3JI0POBbIO, a TAK)Ke MPUOOPETEHUS OIbITAa HCIOJIb30BAHMS
MOJyYEHHBIX 3HAHUM JAJIsl MPUHATHS FPAMOTHBIX PELIEHUI B CUTYyalUsX, CBSI3aH-
HBIX C XUMHUYECKHUMH SBIICHUSMHU.

B yueOHOM m1aHe cpeaHero oouero oOpa3oBaHusl IpeaMeT «XuMus» 0a3o-
BOTO YPOBHS BXOJUT B COCTaB MpeAMETHON obOsactu «EcTecTBeHHO-HayuyHBIE
IPEIMETHD.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, HA 0a30BOM ypOBHE
CpeaHero oomiero oopaszoBanusi, coctapisgeTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 gac B Heziemo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYCHHE B
MOJIY4YEHUH HOBBIX BEIIECTB U MaTepHaloOB. Te€OpHsl CTPOEHUS OPraHMYECKUX CO-
enuHeHudt A. M. bytiiepoBa, e€ ocHOBHbIE OJIOKEHUA. CTPYKTYpHBIE (POPMYJIbI
OpraHu4eckux BewiecTB. ['omonorus, n3oMmepus. XUMHYECKasi CBSI3b B OpraHu4Ye-
CKUX COEJIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KilaccU(pUKALMK OpraHudeckux BemiecTB. HoMeHkiatypa
OpPraHUYECKUX COECIUHEHUH (CHUCTeMaThyecKas) U TPUBUAJIbHBIC Ha3BaHUS BaX-
HEHIIMX MPEACTABUTENEH KIIACCOB OPTaHUYECKHUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOJIbI U3yUEHUS BEUIECTB U UX MPEBPALICHUI: O3HA-
KOMJIEHUE C O0pa3uaMy OpPraHWyecKHX BELIECTB U MaTepHallaMd Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHMYECKUX BEIIECTB, HAOJIIO/IEHUE U OMHUCAHUE Jie-
MOHCTPALIMOHHBIX ONBITOB IO MPEBPAIICHUIO0 OPraHUYECKUX BELIECTB IIPU Harpe-
BaHUU (TJ1aBJIeHHUE, OOYTIMBAaHUE U TOPEHHUE).

Yriaesoaopoant

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN pAn. MeTaH U 3TaH — Mpo-
CTeHIINe MPEJCTAaBUTENHN AIKAHOB: (PM3HUYECKUE U XUMHUYECKHE CBOMCTBA (PEaKLNU
3aMELIEHUs U TOPEHUs ), HAX0XKICHNUE B IPUPO/JIE, MTOTYUeHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN psAl. DTHIEH U MPONUIEH —
MPOCTEUIINE NPEICTABUTENN aJKEHOB: (PU3NYECKUE U XUMUYECKHUE CBOWCTBaA (pe-
aKLUU TUJIPUPOBAHMUS, TaJJOTE€HUPOBAHUS, THAPATALIMN, OKUCIICHUS U TTOJIUMEpHU3a-
L[MK), IOJYyYEHUE U IPUMEHEHHUE.

Anxaauensl: Oytamuen-1,3 u metwiOyraauen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOWCTBa (peakuus nojaumepusaunuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psifl. ALETUIICH
— MPOCTEUIINI MPEACTaBUTENh AJIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMU-
YECKHE CBOMCTBA (peakUWy I'MAPUPOBaHUS, rajJOr€HUpOBaHUs, THApaTaluu, rope-
HUS), TOJyYEeHUE U TPUMEHEHUE.

Apensl. benzoin: cocraB, cTpoeHue, QpU3NYECKHME U XUMHUYECKUE CBOMCTBA
(peakuuu rajJjoreHUpOBaHMSI U HUTPOBAHUS), MOIYYEHUE U NpUMEHeHue. 1oayon:
cocmas, cmpoenue, uzuieckue u Xumuieckue coUCmea (peakyuu 2ano2eHuposa-
HUs U HUMPOBAHUSL), NoaydyeHue u npumenenue. TOKCUIHOCTh apeHOB. ['eHeTnue-
CKas CBSI3b MEXKIY YIJIEBOJOPOAAMM, IPUHAIUICKAIMMU K Pa3JIMYHBbIM KJIACCAM.



[TpupoiHbIE UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE]-
TssabIe Ta3bl. HedTh u e€ mpoucxoxaenune. CrocoObl mepepadoTku HedTH: mepe-
TOHKA, KPEKUHT (TEPMHUYECKUN, KaTaauTU4YecKuil), muposus. [IponykTsl mepepa-
00TKM He(pTH, UX TIPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITY. KamMeHHbIH yronp u
IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTAIbHBIE METObI U3YUEHUS BEIIECTB U UX MPEBPAIICHUI: O3HA-
KOMJICHHE ¢ 00pasliaMu IjIacTMacce, KaydyKoB U pe3uHbl, kKoiekunu «Hedte» u
«YT0JIb», MOJEIUPOBAHME MOJIEKYJI YIJIEBOAOPONOB M TAIOT€HOIPOU3BOJIHBIX,
IPOBEJICHUE IPAKTUYECKOW pabOThl: MOJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérneble 3anaun.

Bblunciennst Mo ypaBHEHUIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOJIHU-
YECTBa UCXOAHOTO BEIIECTBA WM MPOIYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bE-
My, KOJINYECTBY OJJHOT'O U3 UCXOJHBIX BEIIECTB UM POLYKTOB PEAKIUN).

Kucnopoacoaepxamnue opraHniecKue CoeAnHeHHUs

[IpenenbHbIE OAHOATOMHBIE COUPTHI. METAHOJ U 3TAHON: CTPOCHHE, (PU3HYE-
CKH€ M XUMHUYECKHE CBOMCTBA (PEaKLMK C aKTUBHBIMUA METAJJIAMH, FaJIOr€HOBOI0-
pollaMH, TOpeHHe), MpUMEHEHHE. BoAOpoIHbIE CBS3M MEXAY MOJEKyJIaMHu CIHp-
TOB. JlelicTBME METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaromMHuble COUPTHI. DTUICHIJIMKONb U TJIMLUEPUH: CTpOEHUe, pu3nye-
CKH€ M XMMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO LIEIOYHBIMU METaJJIaMHU, Ka-
YECTBEHHAs peaKiisl HAa MHOIOATOMHbIE CIUPTHI). JelicTBHEe HAa OpraHu3M 4YeloBe-
Ka. [Ipumenenne rounepuHa u STUICHIJIAKOIIS.

deHom: cTpoeHHUE MOJICKYNBI, (U3UYSCKHE M XHMHYECKHE CBOMCTBA. TOK-
cu4yHOCTh (henona. [Ipumenenne penona.

Anpaerunpl U kemousl. GopMalbeTu, aleTadbAeTU: CTpOeHue, puznye-
CKH€ Y XMMHYECKHE CBOWCTBA (peakUUU OKUCIEHUS M BOCCTAHOBIICHUS, KAUeCT-
BEHHBIE PEAKLUH), IOTYYEHNE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeneIbHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYC-
Hasl KUCIIOTBI: CTPOEHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIMe
JUISL KJIacca KHUCIIOT, peakuus STepu(uKaluu), noiaydyeHue u npumenenue. Crea-
PUHOBAs U OJIEMHOBAsI KUCIOTHI KaK MPEACTABUTENH BBICIIUX KAPOOHOBBIX KUCIIOT.
Mpli1a KaK cOJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOILIEE IeHCTBHE.

Crnoxuble 3(pUphl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 crnox-
HbIX 3¢upoB. XKupel. ['maponus xupoB. [Ipumenenue xupoB. buomorunueckas

POJIb KUPOB.

VYrieBonbl: cocTaB, Kiaccu(pUKaus yrieBoAoB (MOHO-, - W TOJMCaXxapH-
nel). [ I0KO3a — MPOCTEUIINK MOHOCAaXapuJl: OCOOCHHOCTU CTPOSHUSI MOJIEKYIIHI,
bu3nyecKre U XUMHUYECKHE CBOWCTBA (B3anMojelictBrue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMUAYHbIM pacTBOpoM okcujaa cepedpa(l), BoccranoBieHue, O6poxe-



HUE TJII0KO3bl), HAXO0XKJIEHUE B IIPHUPOJIe, MpUMEHEHue, Ouosorndyeckas posb. Po-
TocuHTe3. PPyKTO3a KaK U30MEp TIIOKO3bI.

Kpaxman u memnrono3a kak mpupojHbsie noaumepbl. CTpoeHrne Kpaxmana U
1EeJUTI0N103bl. DU3NYECKUe U XMMUYECKHE CBOMCTBA KpaxMmaia (TUIpOJIu3, KauecT-
BEHHAsI PEAKIIMS C UOJOM).

DKCIEepUMEHTAIbHBIE METObl M3YUYEHUS BEIIECTB M MX MPEBpAICHUN: MPO-
BeJIcHHE, HAOIIOCHUE U OMKCAHUE JEMOHCTPAILIMOHHBIX OMBITOB: TOPEHHUE CIHP-
TOB, KQYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIA OKCH-
nom menu(ll)), MHOroaTOMHBIX CIHPTOB (B3aMMOJCHCTBUE TIHUIIEPHUHA C THAPO-
keuzom Mmenu(ll)), anpreruoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA Ce-
peopa(l) u runpoxkcuaom meau(ll), B3aumozeiicTBre Kpaxmana ¢ UOJAOM), MPOBe-
JICHHUE MPaKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérneie 3amaun.

Briuucnenus nmo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEéMa, KOJIH-
YecTBa MCXOAHOTO BEIIECTBA MM MPOIYKTa PEAKIIUU M0 W3BECTHBIM Macce, 00bE-
MYy, KOJTHUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIA MPOIYKTOB PEAKIIHH).

A3oTconepKkale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYeckue coeauHeHus. dusnyeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpUMEpe TIuIuHa). bruonorumdeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benkn kak TpUPOIHBIE BBHICOKOMOJICKYJISIpHBIC coenuHeHus. llepBudunas,
BTOpPHYHAS U TPETUYHAS CTPYKTypa OeTKOB. XMMUUYECKHE CBOMCTBA OENKOB: T'MI-
pOJIn3, IeHATypallrs, KaueCTBEHHbIC PEaKIIMy Ha OCINIKH.

DKCHEepUMEHTAIbHBIE METOJIbI U3YYECHHS BEIIECTB M WX NPEBpAICHUN: Ha-
ON0JIeHNEe W OINMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JEHATYypalus OEIKOB TpU
HarpeBaHUM, IBETHbHIC pPEaKuu OEITKOB.

BbicokoMoJieKy IsipHbIE COeTUHEHU S

OCHOBHBIC TOHATHS XWMUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPH3AIH, CPEIHSSI MOJICKYIsIpHast
macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHEHUN — TOJH-
MepH3aIys U MOJUKOHICHCAIINS.

DKCNepUMEHTAIbHBIE METO/IbI N3YUCHUS BEIIECTB M UX MPEBpAICHUN: O3Ha-
KOMJIEHUE C 00pa3iiaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC, Kay-
JYKOB.

MexnpenMeTHbIE CBS3H.

Peanm3zannst MEXIIpeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKOU XUMHUH B
10 kacce OCYIIECTBISETCS 4YEpe3 HCIOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHSTHH, SIBISIFONIUXCS CUCTEMHBIMH JJII OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SBJICHHUE, HAYYHBIN (PAKT, THIIOTE3a,
3aKOH, TEOpHs, aHAJIN3, CUHTE3, Kiaccu(UKalus, MepruoOANIHOCTh, HAOIIIOCHHE,
U3MEpCHHE, SIKCIIEPUMEHT, MOJICITHMPOBAHHE.

dwusuka: MaTepusi, SHEPTUs, Macca, aToM, JICKTPOH, MOJIEKYJia, YHEpreTHYe-
CKUH ypOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3u-
YCCKUE BEJIMYUHBI U CIMHUIIBI KX U3MEPCHUSI.

buonorus: kierka, opraamsm, 6mochepa, 0OMeH BemecTB B opranusme, (ho-
TOCHHTE3, OMOJIOTHYECKH aKTHBHBIC BellecTBa (OCIKH, YTIEBOIBI, KHUPHI, (epMeH-
THI).

['eorpadusi: MUHEpabI, TOPHBIE TIOPOJIBI, TOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
peCypCHL.

TeXHOJIOTHS: TMHINEBbIC MPOAYKTHI, OCHOBBI PAIlAOHAILHOTO MHUTAHUS, MOO-
IIME CPEICTBA, JICKAPCTBCHHBIE M KOCMETHUYECKUE TIperapaThl, MaTeprabl U3 HC-
KYCCTBEHHBIX i CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTTAHUYECKAA XUMUA

Teopernvyeckue 0CHOBbI XUMHUH

XUMHUECKHH 31eMeHT. AToM. Snpo atoma, U30TONbL. DIEKTPOHHAST 000JI04-
Ka. DHEepPreTU4ecKrue ypoBHU, MOIYPOBHUA. ATOMHBIE opOuTany, S-, pP-, d- meMen-
Tbl. OCOOEHHOCTH pacipesesieHusl 3JIEKTPOHOB MO OpOUTaIsIM B aToMax 3JIEMEH-
TOB MEPBbIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpAIIs ATOMOB.

[Iepnonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX BJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U Ilepmogmyeckon cCUCTEMBI
xuMudeckux aieMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa-
3yEMBIX UMHU IPOCTBIX M CJIOXHBIX BEIIECTB IO IPYyNIaM U MEepUoJaM. 3HAUYECHHE
IIEPUOANYECKOIO 3aKOHA B Pa3BUTHU HAYKHU.

CtpoeHue BeliecTBa. XUMHYECKasi CBsI3b. BHUIbI XMMHUYECKOU CBsI3U (KOBa-
JICHTHAs! HETOJIsIpHAs U MOJspHAasi, MOHHAs, MeTajuinyeckas). Mexanusmel o0pazo-
BaHMUS KOBAJEHTHOM XHMHYECKOH CBs3M (OOMEHHBIH M JOHOPHO-aKIEIITOPHBIN).
Bonopoanas cBs3b. BaleHTHOCTh. DNEKTpOOTPULIATENBHOCTh. CTENEHb OKHCIIE-
HUs. VIOHBI: KATUOHBI U AHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOECHMS. 3aKOH IMOCTOSH-
CTBA COCTaBa BEMIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCT-
Ba BELIECTB OT TUIIA KPUCTAIUINYECKOU PEIIETKU.

[lonaTe O auCHEpCHBIX cuUcTeMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBA B pacTBOPE.



Knaccudukarus Heopranndecknx coenuuennii. HoMeHkmarypa Heopranude-
CKHMX BeIIECTB. [ eHeTnueckas CBsI3b HEOPraHUYECKUX BEUIECTB, TPUHAICKAIUX K
pPa3IMYHBIM KJ1accam.

Xumuueckas peakius. Kiaccuukanus XMMUYECKUX peaklMii B HEOpraHHU-
YECKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAHEHHsSI MAacChl BEUIECTB, 3aKOH CO-
XpaHEHUs U MPEBPAIICHUS YHEPTUH MPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCHMOCTh OT Pa3nuyHbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XuMu4deckoe paBHoBecue. DaKTOPbI, BIUSIOIINE HA COCTOSIHUE XUMUYE-
ckoro paBHoBecus. [Ipuniun Jle [laTenbe.

DnekTponutuyeckas auccornuanus. CuibHbIe U cladble 37eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IECTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINM.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHUSI BEIIECTB U MX MNpPEBpAICHUM: Je-
MoHcTpanus Tadnui «llepuonnueckas cucrema xumuueckux anemeHTton [l .
MenneneeBay, U3ydeHUE MOJENIEH KPUCTANIMUECKUX PEMIETOK, HAOIIOJICHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KaTAJIN3aTOPa, ONPEACIECHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOoBee-
HUE MPaKTUYECKON paboThl «BnusHue paznuyHbIX (PAKTOPOB HA CKOPOCTH XUMH-
YECKOU PeaKum».

PacuétHrble 3amaun.

Pacuétel mo ypaBHEHUSAM XUMUYECKUX PEAKIIUI, B TOM YMCIIE TEPMOXUMUYE-
CKHME PaCUYETHI, PACUYETHI C UCIOJIB30BAHUEM TOHATHS «MacCcOBas 10JIs1 BELIECTBAY.

Heoprannuyeckasi xumust

Hewmeramnel. I[lonoxxenue Hemerannos B Ilepuoandeckoil cucremMe Xumude-
ckux aemeHToB J[. 1. MenpeneeBa u 0COOCHHOCTH CTpoeHUsi aToMoB. duznye-
CKHE CBOICTBA HEMETAJJIOB. AJUIIOTPOIKS HEMETAJUIOB (HAa MPUMEpPE KUCIOopoAa,
cepsl, hocdopa u yriaeposaa).

XUMUYECKHE CBOMCTBA BAKHEUINMX HEMETAUIOB (TaJIOTE€HOB, CEpHI, a30Ta,
dbocdopa, yriaepona U KpeMHHUsI) U UX COSTUHEHUH (OKCUIOB, KUCIOPOACOAEPKa-
IIUX KUCIIOT, BOJAOPOJAHBIX COSTUHEHHUI).

[IprumeHeHne BAXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mue gusnyeckue cBorcTBa MetayuioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMHUYECKHUN sl HAPSHKEHU METAJUIOB.

XUMUYECKHE CBOWCTBA BAXXKHEHIIUX METAIIOB (HATPUM, KallMid, KaJblIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/b) U UX COCITUHECHUH.



OOwue cnocoObl moayyeHus: MeTaiioB. [IpumeHeHne MeTamioB B OBITY U
TEXHUKE.

DKCIepUMEHTAIbHBIE METObl U3YUYEHHUS BEIECTB U UX MPEBpAIICHUN: U3Y-
YeHHe KOJUIEKIUU «MeTaibl U CIIaBbl», 00pa3lioB HEMETAIIOB, PEIICHUE DKCIIe-
PUMEHTAJBHBIX 3aJlay, HAOJIOJEHUE U OINKCAaHHUE JEMOHCTPALMOHHBIX U Jiabopa-
TOPHBIX OMBITOB (B3aUMOJECHCTBUE THUAPOKCUAA ATIOMUHUS C PAaCTBOPAMU KUCIOT
U 1IeJI0YeH, KAUeCTBEHHbIC PEAKI[MU HAa KATUOHBI METAJLIIOB).

Pacuérurle 3amaqn.

PacuéTtel mMacchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMM BEUIECTB, pac-
4y€Thl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIINU, €CIH OJTHO U3
BEILIECTB UMEET NMPUMECH.

XuMHuA U KM3Hb

Ponp xumum B oOecrnieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON U MHUIIEBOM
0€30MacHOCTH, pa3BUTHUU MeAUIMHBIL. [[OHSITHE 0 HAyYHBIX METO/AAX MO3HAHUS BE-
IIECTB U XUMHUUECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJyYe-
HUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB U MATEPUATIOB: Ba)KHEWIIIUE CTPOUTEIbHBIE MaTe-
puasnbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, K€paMuKa, MaTepuabl
JUIS1 DJICKTPOHUKH, HAHOMATEpHaJbl, OpraHUYECKUE U MUHEPAJIbHBIEC YIOOPECHMUSI.

XuMus U 310pOBbE YEJIOBEKA: MPaBUila UCIOIb30BaHUS JEKAPCTBEHHBIX Mpe-
napaToB, MpaBuiia 0€30MAaCHOTO MCIOJIb30BAHMS MPENapaToB ObITOBOW XWMUU B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3U.

Peanuzanysi MeXNpEeIMETHBIX CBSI3€M MPU MU3Y4EHUHU OOIIEH U HeoOpraHuye-
ckoi xumuu B 11 Kitacce oCyIiecTBIsSeTCS Yepe3 UCTIOIb30BaHNe KaK OOIUX €CTe-
CTBEHHO-HAYYHBIX MOHSATHUI, TaK U MOHSATUMU, SIBIAIOIIUXCS CUCTEMHBIMU ISl OT-
JETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue eCTEeCTBEHHO-HAYYHBIE TMOHSTHS: HAay4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHallu3, CUHTE3, KiacCudUKalus, MePUOIUIHOCTb, HAOJIOICHUE, DKCIIe-
PUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBIICHHE.

duznka: MaTepusi, FHEPTUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOII, paIMOAKTUBHOCTh, MOJICKYJIA, YHEPTETUYECKUIN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (U3NYECKHE BEJIMYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHus3M, 3KOCHUCTeMa, Orocdepa, Makpo- U MUKPOIJIE-
MEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.



['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, TIOJE3HBIE UCKOMTAeMbI€, TOILIUBO,
pecypchl.

TexHOMOorusl: XMMHYECKAsi MPOMBIIUIEHHOCTh, METAJLUIYPIrus, MPOU3BOACTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIbCKOXO3SUCTBEHHOE IIPOU3BOACTBO, MUIIEBas
IPOMBIIIIEHHOCTD, (hapMalieBTHUecKasi MPOMBIIIUIEHHOCTh, TPOU3BOACTBO KOCMe-
THUYECKHUX MPENapaToB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEPUAIIOB, JJIEKTPOH-
Hasi TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOTPAMMEBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHs 0Oydaro-
HIMMUCS TIPOrPaMM CpeHEro oomiero oopazoBanus (JJUYHOCTHBIM, METapeIMeT-
HBIM M TpeaMeTHbIM). HayduHo-MeToauueckoil OCHOBOM aiis pa3pabOTKH MIIaHU-
PYEMBIX pe3yJbTaTOB OCBOEHUS MPOrpaMM CPEIHEro o0Iero oopa3oBaHus sBI-
€TCSl CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATENBHOCTHBIM MOJXOI0M B CTPYKTYpE JIM4-
HOCTHBIX PE3yJIbTaTOB OCBOCHUSI MPEAMETa « XUMUS» HA YPOBHE CPEIHETO OOIIETO
00pa30BaHus BBIJECIECHBI CIEAYIOLINE COCTABIISIIOLIUE!

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKON TpakAaHCKOW MACHTUYHOCTH — TO-
TOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEAEIICHHUIO;

HaJIM4KMe MOTUBAILIUU K 00yUYEHUIO;

LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXJIEHUH JIMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW M UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTB M CIIOCOOHOCThH O0YYalOIIMUXCSl pyKOBOACTBOBATHCSI B CBOEH Jiesl-
TEJIbHOCTH LIEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIUMH LEIOCTHOM CHC-
TEeMe XHUMUYECKOT0 00pa30BaHuUs;

HaJIMYUE NMPABOCO3HAHUS IKOJIOTUYECKON KyIbTYpbl U CIIOCOOHOCTHU CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUsS MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€IMHCTBE Y4eOHOM M BOCHUTATENbHOW NEATEIbHOCTU B COOTBETCTBUHM C I'yMaHHU-
CTUYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMH M
ujiealaMi POCCUMCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHATHIMU B OOILIECTBE HOP-
MaM{ U TMpaBUJIAMU TOBEJEHUS, CIOCOOCTBYIOIIMMHU IMPOIECCaM CaMOMO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUSI INYHOCTH 00YYaIOLIUXCSI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUS MpeAMETa « XUMUS OTpaXkaroT chopMu-
POBAHHOCTH OMbITA MMO3HABATEIBHON U MPAKTUYECKON AESITENbHOCTH 00yYaronnX-
Csl IO peaun3aliy MPUHATHIX B 00I1IECTBE LIEHHOCTEN, B TOM UUCJIE B YACTHU:

1) rpamaaHCKOr0 BOCIMTAHMS .

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH,
YBaXKEHUS K 3aKOHY U [IPABOIOPAJIKY;

IIPEICTABIICHNS O COLUMAJIBHBIX HOPMaxX M MPABWJIAX MEKIMYHOCTHBIX OTHO-
LIEHUN B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPHU CO3/IaHUU y4yeO-
HBIX [IPOEKTOB, PEIICHNN YYEOHBIX U MO3HABATEIbHBIX 3a/1a4, BBIMOTHEHUN XUMHU-
YECKHUX IKCIIEPUMEHTOB;



CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apry-
MEHTBI IPYTUX NPU aHAJIU3€ PA3JIUUHBIX BUJIOB y4E€OHOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACIEIUIO OTEYe-
CTBEHHOHN XHMMHY;

YBa)KEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPU-
MEHEHHs XUMHH, OCO3HAHUSI TOrO, YTO JIOCTHMKEHHUS HAYKH €CTh PE3yJbTaT M-
TEJNbHBIX HAOJIOJIEHUH, KPOIOTIUBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHO-
IO TPyJa YYEHBIX U ITPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MTOCIIEIYIOLIEM aHAIN-
3¢ uH(pOpMAaIMK O MEPEAOBBIX JOCTH)KEHHUSIX COBPEMEHHOW OTEYECTBEHHOM XH-
MUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBS3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEJICHUE U ITOCTYNKU CBOUX TOBApHILEH C I10-
3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUM ITUX MOCTYI-
KOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

MOHUMAaHUS IEHHOCTEH 370pOBOTO U Oe3omacHoro odpasza KU3HHU, HEOOXO-
JUMOCTH OTBETCTBEHHOI'O OTHOILLIEHUS! K COOCTBEHHOMY (PM3NYECKOMY U ICUXUYe-
CKOMY 3710pOBBIO;

coOJII0ICHUsT TIpaBUJI 0e30MacHOro OoOpallleHHs] C BeleCTBaMU B OBITY, IMO-
BCEIHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHMMAaHUS LEHHOCTU MPaBUJ HHIMBUIYATBHOTO U KOJUJIEKTHBHOIO 0€30-
MIACHOTO NIOBEJICHMS B CUTYalUSIX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIFOJEH;

OCO3HaHUS TOCIEACTBUNA M HENPUSITHS BPEAHBIX MPUBBIYEK (YNOTpeOdsieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEIOBATENbCKON Jes-
TEJIBHOCTH, OOILIECTBEHHO IMOJIE3HOM, TBOPUECKON U IPYTUX BUJAX JESITEIbHOCTH;

YCTAaHOBKU Ha aKTMBHOE y4acTHE€ B PEIICHUH MPAKTUYECKHUX 3a]ay COLUaJb-
HOMW HaIpaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IKOJbI);

UHTepeca K MPaKTHYECKOMY U3YYEHHUIO Mpodeccuil pa3nuyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUI M0 XUMUHU;

YBaXEHUS K TPYLY, JIIOISIM TPYAa U PE3yJIbTaTaM TPYAOBOM JAEATENbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAILHON TPAaeKTOpPHH 00pa3o-
BaHWs, Oymaymiel mpodeccun U peanu3anuu COOCTBEHHBIX JKU3HEHHBIX TIAHOB C
y4ETOM JTUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEM K XUMHUH, UHTEPECOB U OTPEOHO-
cTell o0IIecTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

HKOJIOTHUYECKH I11€71€CO00PA3HOr0 OTHONIIEHUS K MPUPOJIC, KAaK UCTOUHHUKY CY-
IIIECTBOBAHMS KU3HH Ha 3EMIIC;

MOHUMAaHUs I100aIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS IKO-
HOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOJHON U COIIUATIBHOMN CPENbL;

OCO3HaHUSI HEOOXOAMMOCTU MCIOIb30BAHUS JTOCTHKEHUN XUMUU IS pele-
HUS BOIIPOCOB PALIMOHATILHOTO TPUPOAONOIb30BAHNS;

AKTUBHOTO HENPUATHUSA JEHUCTBUM, IPUHOCIIINX BPEA OKPYKAIOIIEH TPUPOI-
HOM cpejie, yMEHUs MPOTHO3UPOBATh HEOJIATOMPHUSATHBIE YKOJOTUYECKUE TOCIHIE-
CTBUSI IPEANPUHUMAEMBIX JICUCTBUN U MPEIOTBPALIATh UX;

HAJIMYKS PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHHS, YKOJOTHYECKOW KYJIbTYPBHI,
ONbITa AEATEIBHOCTA SKOJOTUYECKOW HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBO-
BAThCA MMM B MO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAIBLHOW MPAKTUKE, CIIO-
COOHOCTH ¥ YMEHHUSI aKTUBHO TPOTUBOCTOSITH HJI€OJIOTHU XeMo(poouu;

7) HEeHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs CreNM(DUKN XUMHUH KaK HayKHd, OCO3HAHUsS €€ poju B (OpMHPO-
BAHUHU PALlMOHAJIBHOIO HAYYHOTO MBILUICHUS, CO3JaHUU LIEJIOCTHOTO MpEeICTaBlIe-
HUS 00 OKPYXAIOIeM MHUpPE KaK O €JUHCTBE MPUPOJBI M YEJIOBEKA, B IMO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEM W PEIICHUH MNpoOJieM COXPaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOM IHMBHIIM3A-
UK. B €€ TYMaHUCTUYECKOW HAMPABICHHOCTH U BAXKHOM POJIA B CO3JaHUU HOBOU
0a3bl MaTepUATbHON KYJIbTYphlI, PEIICHUU TJI00AIBHBIX MPOOJIEM YCTOWYHMBOTO
Pa3BUTHS YEJIOBEUECTBA — ChIPhEBOM, SJHEPTETUUECKOM, ITUIIIEBOU U IKOJIOTUUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, O0ECIICUCHUH YCIOBUM YCHEIIHOTO Tpy/ia
¥ DKOJIOTUYECKU KOM(MOPTHON KU3HU KKIOTO YIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB IO3Ha-
HUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCMOJIb30BATh MOJIY-
yaeMmble 3HAHMS VISl aHalIM3a U OOBSICHEHUS SIBICHUN OKpYKarolIero Mupa u npo-
UCXOJANMX B HEM W3MEHEHH, YMCHHsI JellaTh 0OOOCHOBAHHBIC 3aKIIOUCHUS HA
OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C IEJbI0 TOMyUYEHUS TOCTOBEP-
HBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIB30BaTh XUMUYCCKUE 3HAHUS IS pe-
IICHHS MTPOOJIEM B PEANTbHBIX )KH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIEHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETMPEPHIBHOMY 00Opa30BaHUIO U caM00Opa3o-
BaHWIO, K aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHHWHA MO XWUMHH B COOTBETCTBUH C
YKU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHaTbHOMI
JESITEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TpeaMera «XuMHus» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIE 11 (DOPMUPOBAHUSI MUPOBO33PEHUSI 00YUAIOIIUXCS MEKIUCIUTI-
JUHApHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE TTOHSITHS, OTPAXKAIOIIUE IIETOCTHOCTh
HAyYHOW KapTUHBI MHUPA U CHEIU(PUKY METOIOB MTO3HAHUS, UCTIOIB3YEMBIX B €CTe-
CTBEHHBIX HayKaX (MaTepwsi, BEMIECTBO, YHEPTHS, SIBJICHHUE, IIPOIIECC, CHCTeMa, Ha-
YUHBIH (DAKT, MPUHIIUI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEI0Ba-
HUe, HaOJI0/IeHNe, U3MEpPEHUE, YIKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBUs (TIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,
pEryisTUBHBIE), obecneynBarome (GpopmupoBanre (GyHKIMOHAIBHOW TPaMOTHO-
CTH ¥ COITMATLHON KOMIIETEHITUN 00yYarOIIHXCS;

CIIOCOOHOCTh OOYYaIOMIUXCSl HCIOJIb30BAaTh OCBOCHHBIE MEKIUCIUTIIINHAP-
HbIE, MUPOBO33PEHUYECKHUE 3HAHUS M YHHUBEPCAJIbHbIE YUeOHbIC JCHCTBUS B MO3HA-
BaTEJIHLHOUN M COIMATLHOM MPAKTHKE.

MeTtanpenMeTHbIE pe3yabTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCATbLHBIMU
y49eOHBIMHU TT03HABATEIIPHBIMA, KOMMYHHKATUBHBIMA M PETYJISTUBHBIMU JEHCT-
BUSIMH.

OBiajeHHe YHHBEPCAJBLHBIMM Y4eOHbIMHM TO3HABATEJbLHBIMH JI€iiCcT-
BUSIMU:

1) 0a3oBble JJOrHYecKHe JIeiCTBHS:

CaMOCTOATENHLHO (HOPMYITUPOBATh U aAKTyaJTM3UPOBATH MPOOJIEMY, BCECTO-
POHHE €€ paccMaTpuBaTh;

OTIPEJICISITh 1NN IeATeILHOCTH, 33a/1aBasi TapaMeTpbl U KPUTEPHUH UX JOCTH-
YKEHUS, COOTHOCUTH PE3YJIbTAThI ICATCILHOCTH C MIOCTABJICHHBIMU IICIISTMU;

WCIIOJIB30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIICNIATh XapaKTEPHbIE MPU3HAKKA TIOHATHA W YCTAaHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIOINIUE MOHATHS JIsI OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU JIJISI KJIacCU(PUKAIIMKM BEIIECTB U XUMHUYE-
CKUX PEaKIIUU;



YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBA3U MEXK]Yy H3YyYaeMbIMH SIBIIE-
HUSIMU;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIE, IETYKTUBHBIE, 10 aHAI0-
T'YH), BBISBJISITH 3aKOHOMEPHOCTU U MPOTUBOPEUUS B pACCMATPUBAEMBbIX SIBJICHUSX,
(GbOopMyIMpPOBATh BHIBOIBI U 3aKITIOUEHUS;

MPUMEHSThH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TIPEOOPA30BBIBATH MOJICTLHBIC MPECTABICHUS — XUMUYCCKUN
3HaK (CHMMBOJI) RJIEMEHTA, XUMUYeckas (popmyiia, ypaBHEHHE XMMHUYECKOM peak-
MU — MPU PEIICHUN YYEOHBIX MO3HABATENbHBIX U MPAKTUUYECKUX 3a/1ay, MpUMe-
HATh HAa3BAaHHBIE MOJEIIbHBIE MPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MpPH-
3HAKOB M3y4aEeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe McCCIIeI0BaATEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBAMU METOJI0OB HAYYHOTO IMO3HAHUS BEUIECTB U XUMHUYECKUX Pe-
aKIMH;

dbopMyIUpOBATH LS U 33/1a4d UCCJICIOBAHUS, UCTIOIB30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO CHOPMYJIUPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTa I1O-
3HaHUS U OCHOBBI JJIs1 (GOPMUPOBAHUS TUMIOTE3bI MO MPOBEPKE MPABUIBLHOCTU BhI-
CKa3bIBAEMBIX CYKJICHHM;

BJIaJICTh HABBIKAMHU CAMOCTOSITEJILHOTO TJIAHUPOBAHUS U MPOBEICHUS YUEHU-
YECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOJIOAAaTh 32 XOJOM TMpPO-
1ecca, caMOCTOSITEIbHO MPOTHO3UPOBAThH €ro pe3ysbTaT, hopMyIupoBath 0000-
HIECHUS U BBIBOJIBI OTHOCHTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS, CO-
CTaBJIATh 0OOCHOBAHHBIM OTYET O MPOACIaHHOM padoTe;

MPUOOPETATh OMBIT YYCHUUYECKOW MCCIIEIOBATEIBCKON U MPOEKTHOM JesTENb-
HOCTH, MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY Me-
TOJOB pelIeHUs MPAaKTUUYECKUX 3a]a4, MPUMEHECHHUIO Pa3JIMUYHbIX METOJIOB IMO3Ha-
HUSL.

3) paGora c ungopmanmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWHPopManuu (HAy4dHO-
MONyJISIpHAsT JIUTepaTypa XUMHUUYECKOTO COJIEpKaHUs, CIPaBOUYHBIC MOCOOUs, pe-
cypcel MHTepHeTa), aHaIM3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
MPEACTABIICHUS, KPUTUUECKU OLEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUH-
BOCTb;

bopMyIUpOBaThH 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJBI TIPU MOUCKE U
otOope uHpOpMaLMKU, HEOOXOJUMOM JUIsl BBINOJHEHUS Y4eOHBIX 3a7ad OIpee-
JIEHHOT'O THIA;

npuoOpeTaTh OMBIT MCIOJIL30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (HOpMY TpecTaBiIeHus nHpopMa-
1uH (CXeMbl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KaYECTBE CPEACTBA MpU paboTe C XUMHUe-
CKOW HWH(OpMAaIMe: MPUMEHATh MEXIpeaIMeTHbIe ((pU3nUecKne W MaTeMaTHue-
CKH€) 3HAaKH U CUMBOJIBI, POpMYJIbl, a00OpEeBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA Ha-
TJITHOCTH.

OBiaseHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI B XOJC TUAIOTa W/WIH
JTMCKYCCHUH, BBICKA3bIBATh UJeH, (DOPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEI b-
HO BBITIOJTHEHUS TPEJIOKEHHOM 3a/1a4U;

BBICTYNIaTh C MPE3EHTAIel pe3yabTaTOB MO3HABATENHLHOW AESTENHHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BHITIOJHEHUHN
XUMHUYECKOTO KCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3alii YIeOHOTO MPOeKTa U (GOPMYIUPOBATH BHIBOJIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS TO3UILIMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

OByaieHUe YHUBEPCAJIbHBIMHU PEryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYLIECTBIISTh CBOIO MO3HABATENbHYIO JIEs-
TENBHOCTH, ONPEEIsist €€ IeNId U 3a/1a4d, KOHTPOJIUPOBATh U MO Mepe HeoOXO01H-
MOCTH KOPPEKTHPOBATh IMpeajaraéMblii aJrOpUTM ACHCTBUA TPU BBHIMOIHCHUH
y4eOHBIX M HCCIIEIOBATEIbCKUX 3aJ1a4, BRIOMpaTh Hanbosee 3¢HEeKTUBHBIN CIOcO0
WX PEIICHUs C YYETOM IMOJTYyUYEHHUsI HOBBIX 3HAHHM O BEIIECTBAX U XUMUUYECKUX Pe-
aKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HAa OCHOBE CaMOaHan3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTpaxka-
IOT:

c(hOpPMHUPOBAHHOCTH IPEJCTABICHHN O XMMHUYECKOM COCTaBIISIONICH €CTeCT-
BEHHO-HAyYHOW KapTHHBI MHUpPA, POJIM XMUMHUU B MO3HAHUM SIBIICHUW MPUPOJIBI, B
GbOpMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JUUYHOCTH, €€ (DYHKIIMOHATIHLHON TpaMOT-
HOCTH, HEOOXOIUMOM JIJIsi peIIeHUs] MPAaKTHUECKUX 3a7a4 U IKOJOTUYECKH 000C-
HOBAHHOI'0 OTHOILLIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU CPEJIE;

BJIAJICHUE CUCTEMON XMMHYECKHX 3HAHWUW, KOTOPas BKJIKOYAET: OCHOBOIIOJIA-
ralomye MOHATHA (XUMHUYECKUM AJIEMEHT, aTOM, JJICKTPOHHas 00O0J0YKa aTtoMma,



MOJIEKYJIA, BAJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, XUMHUYECKAsI CBSI3b, CTPYK-
TypHas ¢popMmyna (pa3BEpHyTast U COKpaIEHHAs), MOJIb, MOJISIPHAsI Macca, MOJISIp-
HBIA 00BEM, YIIIepOHBIN cKeneT, GyHKIMOHAIbHAS TPYIINa, paguKal, U30MepHs,
MU30MEpPBI, TOMOJIOTMYECKUI Psill, TOMOJIOTH, YIJIEBOJAOPOIBI, KUCIOPOL U a30TCO-
JiepKalle COCIMHEHMs, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIPHBIE COEMHEHUS); TEOPUHU U 3aKOHBI (TEOpUsl CTPOEHUS OPraHMYECKUX Be-
niectB A. M. BytnepoBa, 3aKOH COXpaHEHHsI Macchl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHMHM; MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHMMAaHHUS NMPUYMHHOCTU M CHUCTEMHOCTH XMUMHYECKHUX SIBJICHHMH, (PAKTOJIOIHYe-
CKHE CBEJICHUS O CBOWCTBAX, COCTAaBE, IMOJYyYEHUU U OE30M1aCHOM HCIIOJIb30BAHUU
BOKHEUIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTUYECKOMN ACSITENBHOCTH YEI0-
BEKa,;

c(OpMUPOBAHHOCTb YMEHUH BBISIBIISITh XapaKTEPHbIE MPU3HAKH MOHATUH, YyC-
TAQHABJIMBATh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHSATHS IPHU
OMKMCAHUH COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

c(OpMHPOBAHHOCTh YMEHUH MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISI CO-
CTaBJIEHUSI MOJEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOW) popMy
OpPraHUYECKUX BEIIECTB M YPAaBHEHUN XUMUYECKHUX PEAKLMH, U3rOTaBINBaTh MO-
JIEJIM MOJIEKYJI OpPraHMYECKUX BEUIECTB I WILTIOCTPALUU X XUMHYECKOTO U MPO-
CTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIJICKHOCTh W3YYEHHBIX
OpPraHMYECKUX BELIECTB IO MX COCTABYy M CTPOCHHUIO K OIPENEIEHHOMY Kiac-
cy/rpynne coeiuHeHui (yrieBoJopo/ibl, KUCIOPOJ U a30TCOAEPIKALUE COEIMHe-
HUSI, BBICOKOMOJIEKYJISIPHBIE COCUHEHUS), 1aBaTh UM Ha3BaHMs IO CHCTEMAaTHYe-
ckoit Homenknatype (IUPAC), a Takke MpUBOAWUTH TPUBHAIBHBIC HAa3BaHHS OT-
JIEbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIECH, alleTUJIEH, STUIICHTJIUKOJIb,
rIuUepyH, GeHo, GopMaabaeru, aleTaibIerul, MypaBbUHas KUCIIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAasl KUCJIOTa, CTEApUHOBAs KUCIOTa, TII0KO03a, (PYKTO3a, Kpax-
MalJl, IIeJUTI0J103a, TIIUIIHH);

c(OpMHUPOBAHHOCTh YMEHUS ONPENEIATh BUIbl XUMUYECKOMN CBS3U B OPraHu-
YECKUX COCMHECHUX (OJMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh MOJOKEHHUS TEOPUH CTPOSHMSI Opra-
HU4eckux BemecTB A. M. bytiiepoBa i 0ObsICHEHUSI 3aBUCUMOCTH CBOMCTB Be-
HIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

c()OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTAB, CTpOEHHUE, (pusnue-
CKH€ M XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENICH Pa3IMYHBIX KJIACCOB
OpPraHUYECKUX BEIECTB (METaH, 3TaH, STWJIEH, NPONWIEH, alleTUieH, OyTaJueH-
1,3, metunOyraauen-1,3, 6eH30JI, METAHOJ, 3TaHOJ, ATHJIECHTJIUKOJb, TIHIECPUH,
(deHou, aneTanpAeru, MypaBbiHasl U YKCYCHasi KHUCIIOTHI, IIIF0K03a, KpaxMall, LeJ-



JII0JI0332, aMUHOYKCYCHAsI KUCJIOTA), WILTIOCTPUPOBATH TEHETUUYECKYIO CBSI3b MEXKTY
HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XMUMUYECKUX PEAKIUI C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (pOPMYI;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOAHOIO
ChIpbsi (HEhTh, MPUPOJHBINA Ta3, YTOJb), CIIOCOOBI UX TEepepabOTKU M TMpaKTUYe-
CKO€ IPUMEHECHHE MPOTYKTOB MepepabOTKH;

c(hOpMHUPOBAHHOCTh YMEHUN MTPOBOIUTH BBIUUCICHUS TI0O XUMUYECKUM ypaB-
HEHUsIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOIO BEIIECTBA WM MPOAYKTa peak-
IIMU TI0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 UCXOJHBIX BEIECTB
WM TIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METO-
Jlax HAy4YHOTO TMO3HAHUS, UCIOJIb3YEeMbIX B XMMUU MPU U3YYCHUU BEIIECTB U XHU-
MUYECKUX SIBJICHUUN (HAOIOJIEHUE, U3MEpPEHHUE, SKCIEPUMEHT, MOJACIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKUE 3HAHUS JJISI IPUHATHS PEIICHUH B KOH-
KPETHBIX KU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOATh MpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCYyI0M U JIa0OpaTOPHBIM 000PYAOBAHUEM, a TAKXKE MpaBuiia oOpaleHus ¢ Belle-
CTBAaMU B COOTBETCTBUU C MHCTPYKIIUSAMH IO BBITIOJHEHUIO JTaOOPATOPHBIX XUMH-
YECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMIOJHITH XUMUUYECKUHN KCIIE-
pUMEHT (TIpeBpallleHrs OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM, MOJTYyUYECHHUE TH-
JIEHa ¥ U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIMU OPTraHUYECKUX BEIIECTB,
JeHaTypanys 0eJIKOB MPU HAarpEBaHUU, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBHUH
C MpaBUJIaMU TEXHUKH O€30MacHOCTH TP OOpalleHUuu ¢ BellecTBaMU M jabopa-
TOPHBIM 00OpPYAOBAaHUEM, MIPEACTABIATh PE3YIbTAThl XUMHUYECKOTO IKCIIEPUMEHTA
B (hopMe 3aluCHU ypaBHEHUM COOTBETCTBYIOIIMX peakiuii u ¢GopMyIupoBaTh BhI-
BOJIbl HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHIN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYIO WH-
dbopmariuio, Mojy4aeMyro U3 pa3HbIX UCTOYHUKOB (CpeJICTBA MacCOBOM MHGpOpMa-
uuu, UHTEpHET U IpyTHXx);

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MPaBUJIa SKOJOTHUYECKHU I1€JIeC000-
pPa3HOTO TOBEACHUS B OBITY M TPY/IOBOM JNESITEIBHOCTH B IEISIX COXPAHEHUS CBO-
€ro 3740pOBbS U OKPYXKAIOLIECH MPUPOJHON CPEbl, OCO3HABATH OMACHOCTH BO3AECH-
CTBUSI Ha >KUBBIE OPraHU3MbI OMPEACIIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAs
cmbicn nokazarens [IJIK, mosicHaTh Ha mpuMepax crnocoObl YMEHBIIEHUS U Tpe-
JOTBpAIIEHUS UX BPEHOTO BO3JAEHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0OOYyYaroIMXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB M XH-
MHUYECKUX SIBIICHUM;



JUISL CJETIBIX M CIA0OBUASIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh pPellb-
epHO-TOUCUHYIO cucTeMy obo3Hauenuit JI. bpaitnsg ans 3anucu xummdeckux Qop-
MYIL.

11 KIIACC

[IpeameTHble pe3ysbTaThl OCBOEHUS Kypca «OO0mas U HeopraHuyeckasl XHu-
MU OTpaXkaroT:

c(hOpPMHPOBAHHOCTH MPEICTABICHUNA: O XUMUYCCKON COCTABJISIFOIICH €CTECT-
BEHHO-HAYYHON KApTUHBI MHpPA, POJIM XMMHUHM B MO3HAHWM SIBICHUM MPUPOBI, B
(GbopMHUPOBAHUN MBIILICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAILHON TPaMOT-
HOCTH, HEOOXOJUMOM JIJIsl pelIeHUs] MPAKTUUYECKUX 3a]a4 U SKOJOTHYECKU 00ocC-
HOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEJIE;

BJIAJICHUE CUCTEMOW XMMHYECKHX 3HAHWUW, KOTOpas BKJIKOYAET: OCHOBOIOJIA-
TaroIIfe MOHATHSA (XUMUYECCKHI JJIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JCKTPOHHBIC
opOUTaNM aTOMOB, UOH, MOJIEKYJIAa, MOJIb, MOJIAPHBIN 00BEM, BaJI€HTHOCTD, DJIEK-
TPOOTPUIIATEIIbHOCTh, CTENEHb OKUCIEHUS, XMMHUYecKasi CBA3b (KOBaJIeHTHas,
MOHHAs, METAJJIMYECKasi, BOJAOPOAHAS), KPUCTAIUIMUECKAs PEHIETKA, TUIBl XUMHU-
YECKUX PEaKIMii, pacTBOpP, IJIEKTPOIMUTHI, HEIICKTPOJUTHI, DIECKTPOIUTHUYECKAS
JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOW pEaKIUH,
XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUSI SJIEKTPOIUTUUECKON TUCCO-
nuanuu, nepuoandeckuii 3akon 1. M. MenaeneeBa, 3ak0OH COXpaHEHUs MacChl Be-
IIECTB, 3aKOH COXPAHECHUS U MPEBPAICHUS YHEPTUHN MPU XUMUUECKUX PEAKIIUAX),
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHUS, JIE-
JKalyue B OCHOBE TOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM,
dakToIOoTNYECKUe CBEJCHUS O CBOMCTBAX, COCTABE, MOJIYYCHUH U 0€30MMaCHOM M C-
MOJIb30BAaHUU BaKHEHIITUX HEOPraHMYECKUX BEIIECTB B OBITY U IMPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKHU TTOHSATUM, yC-
TaHABJIMBATh WX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIME MOHSATHUS TMPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN’;

c(hOpMUPOBAHHOCTh YMEHUMN UCTOJb30BATh XUMUYECKYIO CUMBOJIUKY JIJISI CO-
cTaBjieHHs] (JOpMyJT BEIIECTB U YPaBHEHUN XUMHYECKUX DPEaKIHMM, cUCTeMaThye-
ckyto HomeHkinarypy (IUPAC) u TpuBuangbHbie Ha3BaHUS OT/IEIBHBIX HEOPTraHWY e-
CKHMX BeIECTB (yrapHbIi ra3, YrJIEKUCIbII ra3, aMMHakK, rami€Has u3BeCcTh, Hera-
mEHas U3BECTh, MUTHEBAS COJIA, IUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOM
CBSI3U (KOBaJIEHTHAs, HIOHHAsl, METAJJIMYECKAs, BOJOPOHASA) B COCAUHEHUSX, THII
KPUCTALTMYECKON PEIIETKH KOHKPETHOTO BELIECTBA (aTOMHAs, MOJICKYJISIpHas,



VMOHHAs, METAJUIMYECKAs ), XapaKTEP CPeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHHUYe-
CKHUX BEIIECTB MO WX COCTaBy K OMNpeAeIEHHOMY KIacCy/Tpynne COeAMHEHH
(MpocThie BEIECTBAa — METAJUIbl M HEMETaJIbl, OKCHJIbI, OCHOBaHUS, KUCJIOTHI, aM-
(doTepHbIE THIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PACKPHIBATh CMBICI MEPUOIUIECKOTO 3aKoHa /[
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh AJIEKTPOHHOE CTPOEHUE aTo-
MOB XMMHMYECKHX 31eMeHTOB 1—4 mepuonos llepuonnueckoil cucTeMsl XuMHYe-
ckux aemeHToB J[. 1. MenneneeBa, UCIONIB3ys MOHATHS «S-, P-, 0-2JEKTPOHHBIC
opOUTANINY, «IHEPTETHUUECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH MN3MEHEHMSI
CBOMCTB XHUMHYECKHX 3JIEMEHTOB U UX COECIMHEHUH MO nepuojaM u rpymnmam Ile-
PHUOINYECKON CUCTEMBI XUMHYECKUX 3i1eMeHTOB /. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepru30BaTh (OMUCKHIBATH) OOIIUE XUMUY E-
CKHE€ CBOICTBa HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPKAAThH
CYILLIECTBOBAHHE T'E€HETUYECKOM CBSA3M MEXKJIY HEOPraHWYECKMMHU BEIECTBAMM C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIL;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMMHUUYECKUE PEAKIUU TI0
pa3nUYHBIM IpPU3HAKaM (YUCIY M COCTaBy pEarupyrolluxX BeIECTB, TEIJIOBOMY
ahexTy peaknuu, U3MECHEHUIO CTCIEHEH OKHCICHUS DJEMEHTOB, 0OpaTHUMOCTH
pEaKIu, y4acTHIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABJISITH YPABHEHUS PEAKIUN Ppa3InYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIM HOHHOTO 0OMEHa, yYUThIBas
YCIIOBHUSL, IPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHILIA;

c(OpMUPOBAHHOCTh YMEHHUM MPOBOAMUTH PEAKIMH, MOJITBEPXKIAIOLINE Kaye-
CTBEHHBI COCTaB Pa3IMYHbIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
yTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEILECTB;

cOpMHUPOBAHHOCTh YMEHHUM  pacKpbiBaTh CYUIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKUUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKlMK OT Pa3aIuvHbIX (PAKTOPOB; XapaKTEp CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelrHero Bo3nenctsus (npunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XMMHUECKHUE IMPOIIECCHI, Jie-
YKaIIUe B OCHOBE MPOMBILUIEHHOTO MOJIYYEHHUS! CEPHOIM KUCIIOThI, aMMHaKa, a TaK-
&e c(hOPMHUPOBAHHOCTH MPEJICTABICHUI 00 001X HAYYHBIX MPHUHIIAIAX U SKOJIO-
IrMYECKUX MpobiieMax XUMHUYECKOTO MPOU3BOJICTBA;



c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUUCICHUS C UCTIOIB30BAHUEM T10-
HSTHS «MacCOBasi JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MIPH
XUMHUYECKHUX PEaKIMIX, MACChl BEIIECTBA WM 00bEMa ra30B MO U3BECTHOMY KOJIU-
YEeCTBY BEIIECTBA, Macce WIM O00BEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMU Be-
HIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHMSI MAacChl Be-
HIECTB, MPEBPAILCHUS U COXPAHECHHS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJI30BAHUSI XUMHUECKOU
NOCYJI0M U J1abopaTOpHBIM 000PYIOBaHKEM, a TAKXKe MpaBuiia 0OpalieHus ¢ Belle-
CTBaMU B COOTBETCTBUU C MHCTPYKIHUSAMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHU-
YECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJHITH XUMUYECKUM IKCIIE-
pPUMEHT (pa3ioKEeHHE MEPOKCHIa BOJOPOJA B MPUCYTCTBHM KaTalu3aTropa, ompe-
JIEJIEHUE CpEellbl PACTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCAJIBHOIO HHAUKATOPA,
BIIUSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peakluu, peaKkiui HOH-
HOT0 0OMEHa, KAYECTBEHHBIE PEAKLMU Ha CyJb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTMOH aMMOHHMSI, pPEIIEHHE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «MeTauib»
u «Hemeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH OE30MACHOCTH MpHU 00-
palleHuy C BEIIeCTBAMHU M JIa0OpaTOPHBIM O0OPY/IOBAaHUEM, IMPEACTABISTH pe-
3yJbTaThl XMUMUYECKOTO JKCIEpPUMEHTa B (popMe 3amuch ypaBHEHH COOTBETCT-
BYIOIIIMX peakiuii U GopMyIHpoBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTUUECKH aHAJIM3UPOBATh XUMHUUYECKYHO WH-
dbopmanuio, mogydyaeMyro U3 pa3HbIX UCTOUYHUKOB (CpPEJICTBA MACCOBOW KOMMYHH-
Kaiuu, MHTepHeT U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHUN COOJI0/IaTh MPAaBWIA YKOJIOTHYECKHU I1€JIeC000-
pPa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATEILHOCTH B LIENSAX COXPAHEHUS CBO-
€ro 37J0pOBbS U OKPYXKAIOLIECH MPUPOTHON CPEbl, OCO3HABATH OMACHOCTH BO3ACH-
CTBHUSI HA ’KUBbIE OPraHU3MbI ONPEAECIEHHBIX BEIIECTB, IOHUMAasi CMBICI ITOKa3aTe-
as TIJIK, mosicHaATh Ha mpuUMepax CrocoObl YMEHBIICHUS W MPEIOTBPAIICHUAS WX
BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs O0Y4YaroIuXCsi ¢ OrpaHUYEHHBIMA BO3MOKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB U XHU-
MUUYECKMX SIBIICHUU;

JUTSL CTIETIBIX M CTA0OBUSIIIUX OOYYaIOIIUXCS: YMEHHE HCIIOJIh30BATh PEllb-
edHO-TOUeUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins nns 3anucu xummudeckux (pop-
MYIL.
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10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/t Konrtposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUS OPTaHUYECKUX COCANHEHUH A. 3 1
M. bytneposa
Hroro mo pazueny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHble yriIeBOaOPOIbl — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: AJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoaHbIE HICTOYHUKH YTIEBOJOPOAOB U 3 1
uX nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxxnble 2(UpPBI
3.3 VrneBoasl 3 1




Hroro no pazneny

Pasznea 4. A3oTcoaepkaiye OpraHudecKkue coe{uHeHust

13

4.1 AMuHBI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKyIsIpHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneepa
12 CrpoeHnue BeniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHYECKUE PEAKIIUN 6 1 1
Hroro mo pazueny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hewmeramibl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 9
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

[TpenMeT opraHn4yeckoil XUMUM: €€ BO3HUK-
HOBEHHUE, PA3BUTHUE U 3HAUYCHUE B MOJYyUYECHUHU
HOBBIX BEIIIECTB U MAaTEPUAJIOB.

Teopust CTpoeHMsI OpPraHMYECKUX COEIUHE-
Hui A. M. BytiepoBa, e€ OCHOBHBIE MOJIO-
xenus. CTpyKTypHbIE (QOPMYIIBI OpraHuye-
CKMX BelecTB. ['omosorus, nsomepus. Xu-
MUYecKas CBSI3b B OPraHUYECKUX COEIHHE-
HUSX — OJUHAPHBIE U KPAaTHBIE CBS3H.

[TpencraBiaenne o kiaccu(UKaLUMU OpraHu-
yeckux BelecTB. HoMmeHknarypa opranude-
CKHX COEIMHEHUH (CUCTeMaThyecKasi) U TpHU-
BUaJIbHbIE Ha3BAaHUS BAKHEHIINUX MPEICTaBU-
TeJEeU KJIaCCOB OPraHNYECKUX BEILECTB.
OKCHEpUMEHTAJIBHBIE METOABI U3YUEHUS BE-
IIECTB M MX IMPEBPALIECHUI: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIECTB U Mare-
pHajlaMy Ha UX OCHOBE, MOJAEIMPOBAHNE MO-
JIeKyJ OPraHUYECKUX BEILECTB, HAONIOJICHHE
U OIMCAaHHE JAEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIEHUIO OPraHUYECKUX BEUIECTB IMPHU
HarpeBaHuu (IUIaBleHHE, OOYTJTUBaHUE U TO-
peHue).

02.09.24

09.09.24

16.09.24




BxonHas koHTponbHas paboTa

23.09.24

AJTIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYE-
CKUH pSI.

MeraH # 3TaH — NPOCTEUINE MPEICTABUTE-
JM  QJIKAHOB: (PU3MUYECKHE U XHUMHYECKHE
CBOMCTBA (peakLUu 3aMELICHUs U TOPEHUs),
HaxXO0XJECHUE B NPUPOAE, MOIYyYCHUE U NPHU-
MEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYE-
CKUH psI.

OTHUJIEH U IPONUIIEH — IPOCTENUIINE NPE-
CTaBUTENIN AIKCHOB: (PU3MUECKUE U XUMUYE-
CKHUE CBOMCTBA (peakuuy ruipupoBaHus, ra-
JIOTEHUPOBAHUs, THAPATALMHN, OKUCICHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U TPUMEHE-
HUE.

[IpakTuueckas padora Ne 1. «[lomyuenue
JTUJIEHA U U3yYEHUE €O CBOMCTBY

30.09.24

07.10.24

14.10.24

21.10.24

10

Ankanuensl: Oyraaues-1,3 u MeTunOyraau-
eH-1,3: cTpoeHue, BaxHEHIINE XUMHUUYECKHE
cBOiicTBa (peakuus nonumepusanun). [lomy-
YEHUE CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS,
FOMOJIOTUYECKUN psiiA. AUETWIEH — Tpo-
CTEHIIMN TNPEICTABUTENb AJIKHUHOB: COCTaB,
CTpoeHue, (pU3nyecKkrue U XMMUYECKHE CBOM-
cTBa (peakuuu TI'MIPUPOBaHUS, IaJlOrEHUPO-
BaHUs, TUAPATALUHU, TOPEHHS), TIOTYUSHUE U
IIPUMEHEHUE.

11.11.24

18.11.24




11

Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

25.11.24

12

Apensl. benzon: cocras, cTpoenue, Gpusnye-
CKHE€ U XUMHUYECKHE CBOMCTBA (peaklyHy ra-

JIOTEHUPOBAHUS U HUTPOBAHUSA ), IOTyUEHHE
U npuMeHenue. Toayon: cocmas, cmpoenue,

Quszuueckue u xumuueckue ceoticmea (peax-
Yuu 2an02eHUPOBAHUs U HUMPOBAHUSL), NOJLY-
yeHue u npumeHenue. TOKCHUHOCTH apEHOB.

02.12.24

13

I'enernueckas cBs3b yIriaeBOJIOPOAOB, IPH-
HaJJIeXkKallUX K pa3InYHbIM Kjlaccam

09.12.24

14

[TpuponHblE HMCTOYHMKH  YIJIEBOJOPOJOB.
[Ipupoauslii Ta3 u monyTHeIe He(TAHBIC Ta-
3pl. KaMeHHBIN yroyib U IPOIYKTHI €ro Iepe-
paboTKH.

16.12.24

15

Hedtr u e€ mpoucxoxaenue. CrocoObl 1e-
pepaboTku He(pTH: MEPeroHkKa, KpPEeKUHT
(TepMHUYECKH, KaTaJIUTUYECKHIi), MUPOIIU3.
[Tponykrsl nmepepaboTku HedTH, UX TpUMeE-
HEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

23.12.24

16

17

KouTtponbnast pabota mo pazaeny «YTriaeBo-
JIOPOJIBI»

IIpenenbHble OMHOATOMHBIE CIIUPTHL. Mera-
HOJI ¥ 3TaHOJ: CTpOeHHe, (PU3NYECKHe U XH-
MUYECKHE CBOMICTBa (peaklH C aKTHUBHBIMU
MeTaJlllaMHM, TaJlOTEeHOBOJOPOJAMH, TOpe-
HueE), NpuMeHeHue. BogopoaHble cBs3u Me-
KOy MOJIEKYyJaMU CIUPTOB. JlelicTBHE MeTa-
HOJIA ¥ 9TAHOJIA Ha OPTraHU3M 4YEJIOBEKA.

13.01.25

20.01.25




18

19

20

MHOroaroMHble CIUPTHI. DTUICHIJIUKOIb U
TJIMIEPUH: CTPOCHHE, (DU3UUECKUE U XUMH-
YECKHE CBOWMCTBA (B3aMMOJICHCTBHE CO IIE-
JIOYHBIMU METAJJIAMH, KAaYeCTBEHHAas peaK-
Mg HA MHOTOATOMHBIE CIUPTHI). JlelicTBue
Ha OpraHu3M uesnoBeka. [IpuMenenue rimie-
pHHA U STUJICHTJIMKOJISL.

deHO: CTPOCHUE MOJICKYJIbI, PU3HUYECKUE U
XMMHYECKHE CBOWCTBA. TOKCHYHOCTH (peHo-
na. [Ipumenenne denoa.

Anpaerunpl U kemoHwvl. DopManbIerus, aie-
TaJIBJETUA: CTPOCHUE, (PU3HUECKUE U XUMHU-
YEeCKUe CBOICTBa (peaklUM OKHCIEHUs U
BOCCTAHOBJIEHMSI, Ka4E€CTBEHHBIE PEaKIINUHN),
IIOJIy4YEHUE U IPUMEHECHHUE.

27.01.25

03.02.25

10.02.25

21

22

OaHOOCHOBHBIE NpeieNIbHbIE KApOOHOBBIE
KHUCIOThl. MypaBbUHAs U YKCYCHAs! KUCIIOTHI:
CTpoeHue, (pu3nyeckne 1 XUMHUIECKHUe CBOM-
cTBa (CBOMCTBA, O0OIIME JJIs Kacca KUCIIOT,
peakuus dTepupHUKaLNN), TOTyYeHHUE U MPH-
MEHEHHE.

[TpakTuueckas padorta Ne 2. «CBoiicTBa pac-
TBOpA YKCYCHOM KMCIOTBI»

17.02.25

24.02.25

23

CTeapI/IHOBaﬂ H OJICMHOBAas1 KMCJIOTHhI, KaK
MpEaACTAaBUTEIN BBICIIINX Kap60HOBI)IX KH-
CJIOT

03.03.25

24

25

Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KH-
CIIOT, UX MOIOIIEE ACUCTBHUE

CrnoxHnble 3(hupbl KaK MPOU3BOJHBIE KapOo-

10.03.25

17.03.25




HOBBIX KUCJIOT. [ MApOIN3 CIOXKHBIX 3PUpoB

26

27

28

Kupst: runponus xupoB. [IpumeHenue xu-
poB. buonoruueckast poib KUPOB

VYrneBoabl: cocTaB, KiacCU(pUKALUS YIIIeBO-
IoB (MOHO-, M- U TIoJUcaxapuabl). [ roko3a
— MPOCTEHIIMM MOHOCaxapua: 0COOEHHOCTH
CTPOCHHUS MOJICKYJIbI, (PU3NYECKUE U XUMU-
YyecKre CBOMCTBa (B3aUMOJEUCTBUE C TUIPO-
kcugoM Menu(ll), okuciaeHme amMMUaYHBIM
pactBopoMm okcuaa cepedpa(l), BoccraHoB-
JieHue, OpOKEHUE TITFOKO3bI), HAXOXKICHHUE B
npupojae, NpUMEHEHHe, OuoJoruyeckas
pons. ®DotocuuTe3. DpykTO3a Kak H30MEP
TJTFOKO3BI.

Kpaxman u nemirono3a Kak NpUPOJHBIE IO-
auMepsbl. CTpoeHre KpaxMmaia U LUEJUITH0I03bI.
Pu3nyecKue U XMMUYECKUE CBOMCTBA Kpax-
Mana (TUAPOJIN3, KaYeCTBEHHAs] PEaKIHs C
HOJIOM).

31.03.25

07.04.25

14.04.25

29

KonrponbsHas padota no pasaeny «Kucimo-
pozcoIepKale OpraHuIecKue CoeIMHe-
HUS»

21.04.25

30

A3oTCoepKale OpPraHMYeCKUe COeInuHe-
HUsL. AMI/IHI)IZ MCTHUJIAMHWH U aHUJINH

28.04.25

31

32

AMHMHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuye-
ckue coenuHeHus. Du3Mveckne U XUMUYe-
CKHE CBOWCTBA aMHUHOKHUCIOT (Ha TpHUMepe
ruIMHa). buonorunyeckoe 3HauyeHUE aMUHO-
kuciort. IlenTrasl.

benku Kak TpUPOIHBIE BBICOKOMOJIEKYJISIP-

05.05.25

12.05.25




33

34

Hble coenuHeHus. [lepBuunas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XUMHYECKHE
CBOIcTBa OENKOB: THUAPONU3, ACHATypalus,
KaueCTBEHHbBIC PEaKlMK Ha OEJKHU.

OcHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKY-
JISIPHBIX COEIMHEHUI: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJIUMEpHU3a-
1MW, CPEIHSIS MOJIEKYJISipHAsl Macca.
OcHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKY-
JISIPHBIX COEIMHEHUN — MOTMMEpU3aIs U
MOJIMKOHACHCALIUS

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAM-

ME

34

19.05.25

26.05.25




11 KIIACC

Ne
n/n

Tema ypoka

Xumuueckuid anemeHT. Atom. Sapo aroma,
M30TOIbI. DJIEKTPOHHAsA 000JI04uKa. DHEPreTH-
YECKUE YPOBHHW, IMOJAYPOBHH. ATOMHBIE OpOH-
Tanu, S-, pP-, d- snemenTel. OCOOEHHOCTH pac-
MpeIeSICHUs JICKTPOHOB 110 OPOMTANISIM B aTO-
Max 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOJIOB.
DONeKTpOHHAS KOH(PUTYPAIHSI ATOMOB.

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[Tepuonuueckuii 3akoH u Ilepuoguueckas cuc-
TeMa XuMu4yeckux 3nemeHToB . . Menne-
neeBa. CBsi3b neproguveckoro 3akona u Ile-
PUOINYECKOM CHCTEMBI XUMHUECKUX JIEMEH-
ToB /1. 1. MeHeneeBa ¢ COBpeMEHHOM TEOPH-
el CTpOEHHS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB XUMU-
YECKHX AJIEMEHTOB M 00pa3yeMbIX UMU TIPO-
CTBIX U CJIOKHBIX BEIIECTB I10 TPyIaM | Te-
puoaM. 3HayeHHEe NMEPUOJIUIECKOr0 3aKOHA B
pa3BUTUU HAYKH

CtpoeHue BelecTBa. XUMUYECKas CBA3b. Bu-
JIbl XUMUYECKOU CBsI3U (KOBaJIEHTHAs HETIO-
JSIpHAS U NOJIIpHAsl, HOHHAsI, MEeTaJLTNYecKasi).
MexaHnu3mbl 00pa30BaHuUsT KOBAJIGHTHON XH-
MUYECKOU CBS3M (OOMEHHBIN 1 TOHOPHO-




aKLEeNTOpHBIN). BonopoaHas cBs3b.

BaneHTHOCTS. DNEeKTPOOTPULIATEIIEHOCTD.
Crenenb okucieHus. VIoHbl: KAaTHOHBI U aHUO-
HBI.

BemiectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHO-
IO CTPOEHHs. 3aKOH IIOCTOSHCTBA COCTaBa Be-
niecTBa. TWIBl KPUCTAUIMYECKUX PEHIETOK.
3aBUCHMOCTh CBOWCTBA BEUIECTB OT THUIIA KpPHU-
CTAJJIMYECKON PEHIETKY.

[TonsiTue 0 pucnepcHbIX cucteMax. IcTuHHBIE
Y KOJUTOMJHBIE pacTBOPBL. MaccoBas 10J1s Be-
1IECTBa B pacTBOpE

Knaccudukanus HeopraHHYECKUX COeIuHe-
Hui. HoMeHknarypa HEOpPraHM4YecKMX Be-
niecTB. ['eHeTndeckas CBA3b HEOPraHMUYECKUX
BEIIECTB, IMPUHAICKAUX K Ppa3IMYHbIM
KJIACCaM.

Xumnueckas peakuus. Knaccupukanus xumu-
YECKUX PEAKIUI B HEOPTraHUYECKOW U OpraHu-
YeCKOM XMMHHU. 3aKOH COXPAHEHHUs MacChl Be-
IIECTB, 3aKOH COXPaHEHWMs] U MPEBPALICHUS
SHEPruy NPU XUMHUYECKUX PEAKLUAX.

CKOpOCTh peaknuu, €€ 3aBHCHMOCTb OT pa3-
an4uHBIX (pakTopoB. OOpaTHMble peakiuu. Xu-
MHYecKoe paBHOBecue. DakTophl, BIUSIOIINE
Ha COCTOSHHE XHMHYECKOTO PaBHOBECHSL.
[Tpuniun Jle [larensbe.

10

[TpakTrueckas padorta Ne 1. «Bnusiaue pas-
JUYHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON
peaxkumn»




11

12

OnekrponuTrueckas auccouunanus. CuUibHbIE
u cnalble smekTponuThl. Cpena BOAHBIX pac-
TBOPOB BEIECTB: KHCIasi, HEHUTpaiabHas, Ie-
JIOYHasl.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC pCaKnuu.

13

KonTponsHas padora no pazaeny «Teoperuue-
CKHEC OCHOBBI XUMHUN»

14

Meramnsl. [lonoxenne meramios B llepuonn-
YECKOM CUCTEME XMMHUYECKUX 3neMeHToB 1. M.
MenneneeBa. OCOOEHHOCTH CTPOCHUS JJIEK-
TPOHHBIX 000JI0UYEK aTOMOB MeTaijioB. Ob1mue
dusnueckue cpoiictBa MeraioB. OO01Iue cro-
coObl moayyeHus: MetaioB. Ilpumenenue me-
TaJJIOB B OBITY U TEXHUKE.

15

16

17

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSJT
HaIPSKEHUN METAJIOB.

XHUMHUYECKHE CBOMCTBA Ba)KHEHIIINX METAJIIOB
(HaTpuil, Kanui, KaIbLIUNA, MAarHUH, aTFOMH-
HUW) ¥ UX COCUHEHUN

XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX CO-
e IMHEHUN

18

XUMHUYEeCKHE CBOMCTBA IIUHKA, XKeJle3a U UX
COeTMHEHUN

19

[IpaxkTuueckas padora Ne 2. "Pemenune skcre-
PUMEHTAJBHBIX 33/1a4 10 TeMe «MeTaitb»"

20

Hewmeramnsl. I[lonoxenne nemerasnnos B [le-
PUOINYECKON CUCTEME XUMHUYECKHUX DIIEMEH-
toB J[. 1. MenzeneeBa u 0COOEHHOCTH CTPOE-
HUSI aTOMOB.




21

®dusnyecKkue CBOMCTBAa HEMETAIOB. AJUIOTPO-
nusl HEMETAJUIOB (Ha MpuMepe KUCIopoia, ce-

psl1, hochopa u yriepona).

22

23

24

XHUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTa, pochopa 1 ux
COCTUHEHUN

XUMUYEeCKUE CBOWCTBA yriepoia, KpeMHHUS U
UX COEOUHEHUN

25

26

27

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCTUHEHUN

O06o0011eHre U cucTeMaTru3alys 3HaHU| 10 Te-
Me «Hemeramispy. Beruncienns no ypaBHEHHU-
M XUMHAYECKUX PEAKIIMI U TEPMOXUMUYECKUE
pacdEThl

[IpakTuueckas padora Ne 3. «Pemenue skcrne-
PUMEHTAJIBHBIX 3a/1a4 110 TeMme "Hemerambl"»

28

KonTponbhas pabora no temam «MeTtauib» u
«Hewmeramnen» /Beepoccuiickas npoBepoyHas
pabota

29

30

Heopl"aHI/I‘-ICCKI/Ie H OPraHUuYCCKNUEC KUCIOTHI.
HeopraHquCKHe H OPraHUYCCKHUE OCHOBAHUA

AM(I)OTCpHBIC HCOPTaHUYCCKUC U OPraHnvC-
CKHE COoeIUMHEHMS. ['eHeTnuecKas CBA3b HEOD-
TaHU4YCCKUX U OPraHNYCCKUX BCILICCTB

31

Ponp xumMum B obOecneueHUH 3KOJ'IOFI/I‘-ICCKOI7I,
3HepreTqucxoﬁ U IHIIEBOU 6630HaCHOCTI/I,
PasBUTUN MCEOWULIMHBL. Iloustne o HAay4YHBIX




METOJaX MO3HAHHUSA BEIIECTB MU XUMHUYECKUX
peaKIui.

32

33

[IpencraBnenus 06 oOMMX HAYYHBIX MPUHITH-
nax MPOMBIIUICHHOTO MOJYYEHUS BaKHEHIINX
BEILIECTB.

YenoBek B MUpPE BEIIECTB U MaTEPHAIIOB: BaX-
HeWllIne CTPOUTENbHBIE MaTepHajbl, KOHCT-
PYKIIMOHHBIE MaTEepHAaJbl, KPAaCKH, CTEKJIO, Ke-
paMmKa, MaTepHajbl JJs JICKTPOHHUKH, HAaHO-
MaTepHualbl, OpPTaHUYeCKHEe W MHHEpaIbHBIC
ynoOpeHusl.

34

XuMHUS W 3I0pOBbE YEIOBEKA: IpaBUia HC-
MOJIb30BAaHUS  JIEKAPCTBEHHBIX  IPENapaToB,
npaBuiia OE30MaCHOTO UCTOJIb30BaHUS Tpera-
paToB OBITOBOW XMMHU B IOBCEIHCBHOW JKH3-
HU.

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM-

ME

34







YYEBHO-METOJANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIb-
HOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 10 xnace / IM'abpuensa O.C., OcrpoymoB WN.I'., Cnaakos C.A., Ak-
1roHepHoe odmecTBo «M3narenscTBo «IIpocBerieHne»
» Xumus, 11 xknacc/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., Ak-

uunoHepHoe o0ectBo «M3aarenbcTBo «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS YUUTEJIA
Xumusi(0a30BbIi ypoBeHb). Peanuzanust 00pa3zoBaHus: METOAMUECKOE MOcoOue

st yautens / KaBepuna A. A., [luuyruna

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
NHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caiiT 11 yuutens «5 uay Ha ypok
XUMUN»

https://edsoo.ru/rabochie-programmy/

http://him.1september.ru Equnas xomiekius LIOP: IIpeameTHas KOUTEKIHs
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
sKkcriepuMenThl: xumusi. Komekius Poccuiickoro o0mieo0pa3oBaTeabHOro
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii



http://www alhimik.ru Beepoccuiickast ommnuaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK JIST
CpPEIIHEM ILIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBIN YU4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMUS
http://www.chemistry.ru JluctaniimoHHas OJIMMITHAIA TTO XUMHUH: TEIEKOMMY-

HUKAIMOHHBINA 00pa30BaTEIbLHBIN TPOCKT
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