MyHnununansHoe aBTOHOMHOE 00111e00pa3oBaTelIbHOE YUPEXKICHHE —
Teirumckas cpeanss o0meobpaszoBarebHas KO

Paccmorpeno: CornacoBano: YTBEPXJIEHO

Ha 3acenanun MA{I} / 3aMCCTI/IT9JI/l/ mupexropa no YBP.~ mpukazoM aupexropa

poToKOoJ Ne 5// o Y MAOVY-Tsirumckoit COIII
(/ U EC. Tuxaibsa N 01-087351 or 30 wax 2023r

oT « 23» mas 2023r. «26p mast 2023r. —J1.E. Tlepmukuna

PABOYAS ITPOTPAMMA

nmo XxXUMHH
(yKa3arb MpeaMeT, Kypc, MOJIJIb)

(mprItO’KE€HHE K OCHOBHOM 00pa30BaTe/IbHOU IPOrpaMMe CpeTHEro o01ero
o0pa3oBaHMs)

VposeHnb oOyuenus (knace)  10-11 cpennee obmee o6pazoBanue

KonunuectBo yacoB _68 YpoBeHs 6a30Bbli
' (6asoBblii, MPOPHILHBII)

Yuutens: [lepmukuna Jlapes EBrenneBna, 1 kxBanuduxanuoHHas KaTeropus

Cpoxk peammu3zarmu: 2023 — 2025 rr.




MOSICHUTEJBHAS 3AIIMCKA
OcHOBY MOIX0A0B K pa3paboTke mpuMmepHoil padoueit mporpammsl COO mo Xxumuu, K
OTIpEeICTICHUIO O0IIIeH cTpaTeruu 00y4eHUs, BOCIUTAHUS U PA3BUTHS 00YJAIOIIUXCS CPEICTBAMHU
yuebHoro mpeamera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIH
koHuenryanbHbeie monoxeHus GI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IICJICH, COAEpKaHUS,
pe3yIbTaToOB 00y4YeHHS 1 TPEOOBAHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJJMETA «XUMMUS»

Xumnueckoe o0pa3oBaHUE, MOJIYYa€MOE BBIYCKHUKAMH CPEIHEH IIKOJbI, SBIISAETCS
HEOTHhEMJIEMOI YacThio X 00pa3oBaHHOCTH. OHO CIYXHT 3aBEpIIAIOLINM 3TArloM pealn3alnuu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIMX LEIOCTHON
CHCTeME XMMHUYECKOTO 00pa3oBaHUs. DTH IIEHHOCTH KacaroTCs MO3HAHHS 3aKOHOB IMPHUPOIHI,
(GopMHpOBaHUS MMPOBO33pEHHMS M OOLIeH KyJIbTYpbl 4YellOBEKa, a TaKXKe HKOJOTMYECKH
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBbIO M PUPOJHOMN cpene. Peanusyercs xummuueckoe
o0pa3oBaHUE Y4YallUXCsl CpEeIHEH IIKOJIbl CpEeACTBAMM Y4e€OHOro mpeaMera «XuMHs»,
COJIep’KaHUE U MOCTPOEHUE KOTOPOTO ONPEENIEHbl B MPOrpaMMe C y4ETOM CHEHU(PUKHA HAYKU
XUMHH, €€ 3HAYEeHUs B MO3HAHUM MPUPOJbl U B MaTEpUAIbHOM XM3HM OOIIECTBA, a TaKXKe C
y4€TOM OO0IMX IeNell W MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpeanero obmero oopazoBanus B Poccuiickoit @enepaunu. Tak, Hanpumep, npu GopMUPOBAHUU
colepKaHusl TpeaMeTa «XUMHS» YYTEHBI CIEAYIOMINE TOJO0KEHUS O CrienupUKe W 3HAYCHUH
HayK1 XUMUU:

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAeT 0COOYIO pOJib B COBPEMEHHOMN
LUBWIN3ALMU, B CO3JaHUU HOBOM 0a3bl MaTepHaibHON KylbTypbl. OHa BHOCHT CBOM BKJIAJ
B (DOpMHUpOBAHME  PALMOHAIBHOTO HAy4YHOTO  MBIILJIEHUS, B  CO3/aHUE  LIEJIOCTHOTO
OpeCTaBiIeHUs 00 OKpY)XalolleM MHpe Kak O €IUHCTBE IPHUPOJbl U YEJIOBEKa, KOTOpoe
dopMupyeTcss B XMMHHM Ha OCHOBE IIOHMMaHHS BEIIECTBEHHOI'O COCTaBa OKPYXAlOILIEro Mupa,
OCO3HAaHHS B3aMMOCBA3M MEXKJY CTPOECHHEM BEIECTB, MX CBONCTBAMM M BO3MOXXHBIMHU
00nacTsIMU IPUMEHEHHUS.

TecHO B3auMOIEHCTBYS C€ JpPYIMMHM €CTECTBEHHBIMHM HayKaMH, XUMHsS CTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOW KYJIbTYPbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO Tpyda H
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMI HallpaBJIeHa Ha pelleHue II00albHBIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
4eJ0BEYECTBA — CBHIPEBOM, JHEPreTHUEcKOi, MUIIEBOM, HKOJOTHMUECKOW Oe30MacHOCTH U
OXpaHBbI 3J0POBBS.

B cootBerctBuM ¢ obmumu neiasimu v npunHiunamu COO copepkaHue mpeaMera
«Xumus» (10—11 xmaccel, 6a30BbI yPOBEHb H3YUYECHHS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKY/IbTYpHYIO  TOJATOTOBKY  OOydYaroUIMXCs, HEOOXOAMMYHO UM Ul  BbIpaOOTKH
MHPOBO33PEHUYECKNX OPUEHTHPOB, YCIEUIHOTO BKJIIOYECHHsI B JKU3Hb COLUYMA, MPOAOJIKEHUS
00pa30BaHus B pa3IMYHbIX 00J1aCTAX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XUMHEN

CocTaBngomUMy NpeaMeTa «XuMus» SBISAI0TCA 0a30Bble Kypchl — «Opranuyeckas
XUMUs» 1 «OO011ast 1 HeopraHuyeckast XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHHsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMA 3HAHUM 110 HEOPraHUYECKONW XUMHHM (C BKJIIOUEHHUEM
3HaHUHM U3 0o0uIel XUMHM) U opraHndeckoil xumuu. @opMupoBaHue JTaHHONH CUCTEMBbI 3HAHUN
IpU W3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CtpykTypa coaepkanusi KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuyeckass XMMHUs» CPOpPMHpPOBaHA B IMPOrpaMMe Ha OCHOBE CHCTEMHOIO MOJXOAa K
U3YYEHHUIO Yy4eOHOro marepuajna MW 0O0yCJIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM DPAa3BUTHEM
3HAHUN Ha OIPEACIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHHY4eCKOM XUMUU
BEIIIECTBA PACCMATPUBAIOTCSI HA YPOBHE KIACCHYECKOW TEOPHUH CTPOCHHSI OPraHHYECKHX
COCIMHECHUHN, a TaKk)Ke€ Ha YPOBHE CTEPEOXMMMYECKUX U DIIEKTPOHHBIX IPEACTABICHUN O



cTpoeHun BemecTB. CBeneHUs: 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B Pa3BUTHH — OT
YIJIEBOIOPOAOB JI0 CIIOKHBIX OMOJIOTMUECKHM aKTHBHBIX cOequHEHHH. B Kypce opranmueckoi
XUMHUHM TOJTYYal0T pa3BUTHE CHOPMUPOBAHHBIE B OCHOBHOW IIKOJIE TEpBOHAYAIHHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KIacCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrjiom 3peHus B npeamere «XuMus» 0a30BOro YpPOBHSA paccMaTpUBAETCS
U3YyYCHHBII B OCHOBHOW IIKOJI€ TEOPETUYECKH MaTepual M (PaKTOIOTHYECKHE CBEIEHHUS O
BElIeCTBaX W XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHu4eckKas
XUMHUS» YYalIUMCSl MPEIOCTaBISETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE MEPUOJUYECKOTO
3aKOHa C OOILIETEOPETHYECKUX M METOJOJIOTUYECKUX MO3UIM, TIIy0XKe MOHSATh UCTOPUUYECKOE
U3MEHeHHe (QYHKITUI 3TOro 3aKOHa — OT 0000IIA0IIeH 10 OOBSICHSIONICH U TPOTHO3HPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEMIMX BELIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEaKLUsIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX POTEKaHUs
jononHsAercs B Kypcax 10 wm 11 kiaccoB naieMeHTaMu COJAEpKAHMS, HMMEIOUUMU
KYJIBTYPOJIOTHYECKHA ¢ TPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JCSATCILHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBOKEHHUS K TIPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XHUMUEH,
KpU THYECKHU OCMBICIMBATh MH(POPMAIMIO U MPUMEHSTH €€ JJIs TIOMOJIHEHUs 3HAHUN, pPelIeHUs
WHTEJUICKTYAJIbHBIX M SKCHEPUMEHTAIBHBIX HCCIIENI0BATENbCKUX 3a7ad. B 1emom coxepxanue
yueOHoro mpeamMera « XUMUS» JaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HA ()OPMUPOBAHUE Y
yUYanmxcss MHPOBO33PCHUECKON OCHOBBI Uil MOHWMAaHHS (QIIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOT0 MHpPa, 00YCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM U CTPOCHHEM, TT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYyTEM SKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXKIy HOBBIMU (PakTaMH W TEOPETUYECKHUMH MPEINOChUIKAMHU,
OCO3HAHHE POJIM XUMHUHU B PEIICHUH JKOJIOTUYECKUX TPOOJIEM, a TakkKe MpoOeM COCpeKeHHS
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHUAIIOB.

B mane pemenus 3amady BOCHUTAHUS, Pa3BUTHS M COLMAIMA3AIUMU  OOYYArOIIUXCS
MPUHATBIE MPOrPpaMMON MOJAXOJbl K ONPENENCHUIO COACpPKAaHUA W TMOCTPOCHHS IpeaMera
MpeayCMaTpUBaIOT (HOPMUPOBAHKE Y YUAITUXCS] YHUBEPCAIBHBIX YU€OHBIX JIEUCTBUHN, UMEIOIINX
0a30BoOe 3HaUEHUE I Pa3IMYHbBIX BHIOB JESATENLHOCTU: pElIeHUs Mpo0ieM, MOUCKa, aHaIu3a u
00paboTkn HMHpOpMAIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOW U
MCCIEI0BATENBCKON IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUN XUMUHU.

HEJIN U 3AJAYU YYUEBHOT'O TIPEJIMETA «XUMUWUS»

B npaktuke npenopaBaHus XMMHUU Kak B OCHOBHOW, TaKk M B CPEIHEW IIKOJE, MpPH
OTIPENICTICHUN COJIEPKATeIbHOW XapaKTEPUCTUKH IIeJied M3Y4YeHHsS TMpeaMeTa HarpaBJICHHEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAAMIIMOHHO TMpHU3HAETCS (POpPMHUpPOBAHHE OCHOB XUMHUYECKOU
HAayKW Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUECKON JCSITEIILHOCTH YeJOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTypbl. C METOAMYECKOM TOYKU 3pPEHUs TaKoh
MOAXO0/ K OMPEICTICHUIO TeJIe N3yUYeHUs TIPeIMeTa SIBIISIETCS BIIOJIHE OmNpaBaaHHbIM. CoriiacHO
JTAHHOM TOYKE 3pEHHUs TJAaBHBIMHU LIEJISIMH M3YYEHHS MpeaMeTa «XHUMHUS» B CpEIHEH LIKOJE Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

(dbopMUpOBaHHE CHCTEMBl XHMHUYECKMX 3HAHMHA Kak BaKHEWIEH cocTaBstomeit
€CTECTBCHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOW JIeKaT KIFOYEBBIC TOHSATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE W MOHUMaHUE
CYILITHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

(dhopMHUpOBaHHE W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHHS BEIIECTB H
XUMHUYECKHX peakluid, HeOOXOAUMBIX ISl MPUOOPETeHUsS yYMEHUW OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XHWMHUYECKHX SBJICHUW, HMMEIONMX MECTO B TMPUPOJIE, B TMPAKTHIECKON U
MOBCEHEBHOM KU3HU;



pa3sBUTHE YMEHMH U CHOCOOOB JIEATENIBHOCTH, CBS3aHHBIX C HAONIOJACHHUEM U
OOBSICHCHUEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJIIOJICHUEM TPaBUil 0€30MacCHOTO OOpaIIeHUs ¢
BEIIECTBAMH.

Hapsiny ¢ aTum copepxatenbHas XapakTepUCTHUKA LeJe U 3aJa4 M3y4YeHUs MpeaIMeTa B
porpaMMe YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B CUCTEME
oOuiero cpeanero oopazopanus. CeroHs B MpenogaBaHUU XUMUU B OOJIbIIEH CTETIeHN OTIAETCs
NPEANOYTEHUE TMPAKTHUYECKOW KOMIIOHEHTE COJIEpKaHUsg OOydYeHHs, OpPUEHTHPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA IIKOJbI, BIQJCIOIIET0 HE HAa0OpOM 3HAHHWM, a (QYHKIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMH aKTHBHOTO MOJIy4YSHHS 3HAHUH M IPUMEHEHHUS
UX B pEalbHOW >KU3HU JUIsl PElICHUsl MpaKTUYeCKUX 3ajady. B 3Tol cBs3M mpu HU3yYCHHUH
npeaMera «XUMHEs TOMHUHHUPYIOIIee 3HaUeHUE IPHOOPETAIOT TaKue LEIH U 331a4H, KaK:

ajanrtanus OOyYaloIIMXCS K  YCIOBUSAM JUHAMUYHO  Pa3BUBAIOUIETOCS  MUDPA,
dopMHpOBaHHE HHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO TPAMOTHBIX PpEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHHUEM;

dbopMupoBaHre y OOydYarOIUXCs KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3UYHbBIX BHJIOB JESATEIHHOCTH: PEUICHUS MPOOIIeM,
MOMCKA, aHanmu3a W o00paboTKM HWHGOPMAIIUU, HEOOXOIUMBIX IS IPUOOPETEHUS OIbITa
JEeSITeIbHOCTH, KOTOpasi 3aHUMAEeT BAKHOE MECTO B MO3HAHUU XUMHH, a TAKXKE JUIS OLIEHKU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpraHHu3M YeJIOBEeKa U MPUPOJHYIO CpPEy;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
o0Oyyaromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTb HOBBIE 3HAHHUA 110 XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIH30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUH JUIsI TIOMCKA M aHAJIM3a Y4eOHOM M HayqHO-TIOMYJISIPHON HH(pOpMAITH XUMHYECKOTO
COJIepKaHUS;

dbopmupoBaHHEe W pa3BUTHE Yy OOYYAIONIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBILUICHHS,  HAONIOAATEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble  OCOOEHHO
HEOOXO/MMBI, B YaCTHOCTH, TP IITAHUPOBAHUH U IPOBEICHUN XMMHUYECKOTO IKCTIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOEeKIEHHOCTH B TYMAaHHCTUYECKOW HAMpaBJIICHHOCTH
XUMHUHM, €€ BaXHOW poOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOIO
IPUPOJIONIONIB30BAHNSA, TOMOJHEHHUS SHEPreTHYEeCKUX PEeCcypcoB M COXpPAHEHUs MPUPOTHOTIO
paBHOBECHS; OCO3HAaHHUS HEOOXOAWMOCTH OEpeXHOTO OTHOIIEHUS K TIPUPOJEC H CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHHUs OIbITa UCIOIb30BAHUS MOTYUYEHHBIX 3HAHUN JJIS MPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

Henu u 3agaun U3ydeHus npeamera «XUMHUS» MOTYYHIIU HOAPOOHYI0 METOIUYECKYIO
UHTEPIpPETANI0 B pasnene nporpammbl «llmaHUpyeMble pe3ylbTaThl OCBOSHHUS MPEIMETay,
Onaromapst yemy obecredyeHo 4ETKOe MPEACTAaBIEHHE O TOM, KaKhe 3HAHUS U YMEHHUS HMEIOT
IpsSIMOE OTHOIIIEHHUE K peai3alii KOHKPETHOM TIETIH.

MECTO YYEBHOT' O IIPE/IMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme cpennero obumiero o6pasoBaHus «XHUMHs», U3ydaemas Ha 0a30BOM YPOBHE,
IpU3HaHa 00s3aTeNbHBIM Y4eOHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpeAMETHOW o01acTu
«EcrecTBeHHBIC HAyKW». YUEOHBIM TUIAHOM Ha €€ M3ydeHHe OTBEICHO 68 y4eOHBIX 4acoB, 1o 1
yacy B Hezemo B 10 u 11 kiaccax cooTBeTCTBEHHO. B TemaTnyeckoM IUIaHUPOBAaHUM YKa3aH
pe3epB yuyeOHOTO BPEMEHH, KOTOPOE PEKOMEHIYETCs /ISl pealln3alliil aBTOPCKUX MOIXOI0B TI0
UCIIOJIb30BAaHUIO Pa3HOOOPA3HBIX (OPM OpraHM3aLMU YIeOHOr 0 mpoliecca.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITIPE/IMETA

@I'OC ycranaBnuBaeT TpeOOBaHMs K pe3y/bTaTaM OCBOCHHUS 00YYaIOIIUMHUCS IPOrpaMM
cpenHero obmiero odpazoBaHusl (JIMYHOCTHBIM, METANpPEAMETHBIM U mpeaMeTHbiM). Haydno-



METOAMYECKOH OCHOBOM MJisi pa3pabOTKM IUTAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHHS IMPOrpaMm
cpeaHero o0I1ero o0pa3oBaHus SBISETCS CUCTEMHO-ESATEIbHOCTHBII OIXO/.

JIMYHOCTHBIE PE3VYJIbTATHI

B cooTBeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICTICHBI CIIEYIOIIHAE COCTABIIAIOLIME!

— OCO3HaHHE 00YJAIIUMHUCS POCCUHUCKOUN TPaKIaHCKON HIICHTUIHOCTH

— FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIEIICHUIO;

— HaJM4Me MOTUBAIMU K 00YYCHUIO;

— LIEJICHANPaBICHHOE PpA3BUTUE BHYTPEHHUX YOEXKJAEHUH JHMYHOCTM Ha OCHOBE
KJTFOYEBBIX [IEHHOCTEH M HCTOPHUYECKUX TPaAULIUii 0a30BOW HAYKU XUMUHU;

— TOTOBHOCTb U CHOCOOHOCTh OOyYaroIUMXcs pPYKOBOJCTBOBAaTbCS B  CBOEH
JESATEIIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAaMHM, NPHUCYIIMMHU LEJOCTHOM cHucTeMe
XMMHUYECKOI0 00pa3oBaHus;

— HaJIMYHME MPABOCO3HAHUS IKOJOTMUYECKOU KYIBTYPHl M CIIOCOOHOCTH CTaBUTh LIEIU H
CTPOUTh JKU3HCHHBIC IUIaHbl. JIMYHOCTHBIE pE3yJbTaThl OCBOCHUA IIpeaMeTa <« XUMUS»
JOCTUTAIOTCS. B EAMHCTBE Yy4eOHOW © BOCHHUTATENBbHOW nestensHOocTH OpraHm3anuu B
COOTBETCTBUM C TyMAaHMCTHYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMU M HJAeaJaMH POCCUICKOTO TI'pa)KJaHCKOro oOIIeCTBa, NMPUHATHIMH B OOILECTBE
HOpMaMHM M TpaBWJIaMM IIOBEAEHUS, CIIOCOOCTBYIOIIMMHU IpolleccaM  CaMOIIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH oOydaromuxcs. JIMuHOCTHBIE
pe3yibTaThl  OCBOEHMsI IpeaMera «XHMHUS»  OTPaXarwT CHOPMHPOBAHHOCTH  OIBITA
MIO3HABATEILHOM M MPAKTHYECKOW JESTeIBbHOCTH OOYYAIOUIMXCS O peau3alliy MPHHATHIX B
o0111ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1. I'pask1TaHCKOTO BOCTIUTAHUSI:

— OCO3HaHHSA OOYYAIOIUMHCS CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPaBONOPAIKY;

— NPEACTABIICHUS O COLMAIBHBIX HOPMax M IPaBHJIaX MEXKJINYHOCTHBIX OTHOILICHUN B
KOJUJIEKTHBE;

— TOTOBHOCTM K COBMECTHOH TBOPUYECKOW JESITEIbHOCTH IPH CO3JaHUU Y4EOHBIX
IIPOEKTOB, pELIEHUU Yy4eOHBIX UM I[I03HABATENbHBIX 3aJa4, BbBIIOJHEHUU XHMHUYECKUX
JKCIIEPUMEHTOB;

— CIOCOOHOCTH NMOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAJTU3€ Pa3IMYHbIX BUJIOB YyUeOHOM NesATEeIbHOCTH;

2. [TaTproTHYEeCKOT0 BOCITUTAHMUS:

— IIEHHOCTHOI'O OTHOLIEHMSI K UCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTEUECTBEHHOMU
XUMUH;

— YBaXX€HHUs K MPOLIECCY TBOPUYECTBA B 00JaCTU TEOPUHU U NMPAKTHUECKOTO MPUMEHEHHUs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PE3yJIbTaT JJIUTENbHBIX HaONI0/IeHUH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYE€HBIX U ITPAKTUKOB;

— HUHTEpeca M I03HABaTENbHBIX MOTHBOB B IOJIyUYEHUU M TMOCIEAYIOIIEM aHallu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3. JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

— HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS,

— CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XUMHYECKUMH SIBJICHHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

— TOTOBHOCTHM OLIEHMBAaTh CBOE IMOBEACHHME M MOCTYINKH CBOMX TOBApHILEH C MO3ULIMH
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4. ®opMUpPOBaHHUS KYJIbTYpPbI 3JOPOBBSI:

— TOHUMAaHMs LIEHHOCTEH 370pOBOro M 0e30MmacHOro odpasa >KM3HMU; HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



— coOJIrO/IeHUs TIpaBUJI OE30MACHOTO OOpAIICHUS C BEIIECTBAMHU B OBITY, TTOBCETHEBHOM
KU3HU U B TPYZIOBOH AESATENBHOCTH;

— MOHMMAaHMs LEHHOCTH NPABWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOIO OE3011aCHOTO
MOBEJICHUSI B CUTYALUAX, YTPOKAOIINX 3J0POBBIO U KU3HU JIOJEH; OCO3HAHUS MOCIEACTBUN U
HENPUSITHS BPEAHBIX IPUBBIYEK (YIIOTPEOJIEHUS aIKOr0Jisl, HAPKOTUKOB, KypEeHUs);

5. TpyaoBOro BOCIIMTAHUS:

— KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEIOBATEIbCKON NESTEIbHOCTH,
0OLIECTBEHHO OJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

— YCTAaHOBKM Ha AKTHUBHOE Y4YacTHE€ B PELICHUM NPAKTUUYECKUX 3a7ad COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

— HHTepeca K NPaKTUIeCKOMY U3yUeHHIO Ipodeccuii pa3mudHoro poja, B TOM YKCIEe Ha
OCHOBE PUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

— YBa)XXCHHUS K TPYLY, JIOASAM TpyJa U pe3ysibTaTaM TPYA0BOM 1€ATENbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIBbHOH TpaeKTOpUU OOpa3oBaHMS,
Oyaymieit mpodeccun U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6. DKOJIOTUYECKOTO BOCIIUTAHUS:

— DKOJIOTMUYECKH IEeNIeCOOOpPAa3HOr0 OTHOLIEHUS K MPHUPOAe, KaK HCTOYHHUKY
CYILIECTBOBAaHMsI )KU3HU Ha 3eMIIE;

— TIOHMMaHHUs TJ00allbHOTO  XapakTepa JSKOJOTMYECKHX MpoOJeM, BIHUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEIBL;

— OCO3HaHUS HEOOXOJUMOCTH HCIIOJNIb30BAHUSA JIOCTHXKEHUN XUMHM JUIS PELICHUS
BOIIPOCOB PaIlMOHAIBHOTO IPUPOIOIOIB30BAHUS;

— AKTUBHOI'O HENIPUATHUA JEHCTBUM, IPUHOCIIINX BPE OKPYXKAIOIIEH TPUPOIHOI cpene,
YMEHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS IPEeIIPUHUMAEMBbIX
JEMCTBUM U MPEJOTBPAILATD UX;

— HaJINYMS Pa3BUTOrO HKOJIOTMYECKOTO MBIIIJICHHS, IKOJIOTUYECKOU KYJIbTYpBI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON PAKTUKE, CIIOCOOHOCTU U YMEHMSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7. LleHHOCTH Hay4HOI'O ITO3HAHMS:

— c(hopMUPOBAHHOCTH MMPOBO33PEHHsI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM NMPaKTUKH;

— MOHMMAaHUs Crleuu(pUKd XMMUU KaK HAayKH, OCO3HaHUsS €€ poiu B (OPMHPOBAHUU
PALMOHAJILHOTO HAyYHOTO MBIIUIEHHUS, CO3/IaHUH LI€JIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroleM
MHUpPE KaK O €IMHCTBE IPHUPOJAbI U 4YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

— yOeXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMHH JUIsl COBPEMEHHOMN IUBWIM3ALUK: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUU HOBOW 0a3bl MaTepHabHON
KYJBTYpPBI, pEIIEHUH II100aTbHBIX TPOOIeM YyCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA

— CBIPBEBOM, IHEPTETUUECKOM, MUIIEBOM U SKOJOTUYECKON O€30MaCHOCTH, B Pa3BUTUHU
MEIUIUHBI, 00eCIeUeHNH YCIOBUN YCHEUIHOIO TpyJda U 3KOJOTMYECKHM KOM(OPTHON KU3HU
Ka)KI0TO WieHa O0IIeCcTBa;

— €CTECTBEHHO-HAay4YHOH TpPaMOTHOCTHM: MOHUMaHHUS CYHIHOCTM METOJOB IIO3HAHMI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SBJICHHM OKPYXAIOIEro MUpPa U NMPOUCXOASAIUX B HEM H3MEHEHUH;
YMEHHUsI J1e71aTh 000CHOBAaHHbBIE 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITEIbHO MCIIONIb30BaTh XMMHUYECKHUE 3HAHUS [UISl pEIICHUS
npo6JeM B peaibHbIX KU3HEHHBIX CUTYalUsX;

— HHTepeca K MO3HAHUIO U HCCIIe0BATEIbCKOMN NeATENIbHOCTH;



— TOTOBHOCTHU M CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHHUIO M CaMOOOPa30BaHUIO, K
AKTHBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HECHHBIMU
NOTPeOHOCTSIMU;

— HuHTepeca K OCOOCHHOCTSM TpyZla B pa3MuHbIX cdepax MpodecCHOHATbHON
JESTENIbHOCTH.

METAIIPEJMETHBIE PE3VJIbTATDI

MertamnpeaMeTHble pe3yIbTaThl OCBOCHHS Y4eOHOTO mpenMeTra «XHMHUS» Ha YPOBHE
cpeaHero oOuiero oOpa3oBaHMs BKIIIOYAIOT: 3HAYMMBIE s (POPMHUPOBAHUS MUPOBO33PEHUS
00y4aroIuXxcsl MEKIUCLUIUIMHAPHBIE (MEKIIPEIMETHBIE) 00LIIEHAYYHbIE TOHATHS, OTPaKaIOLUE
LIEJIOCTHOCTh HAy4YHOM KapTHHBI MUpa U CHELU(UKY METOJOB IO3HAHMS, HCIOJIb3yEeMbIX B
€CTECTBEHHbIX HayKax (MaTepus, BEILECTBO, SHEPIHUs, SIBICHUE, IIPOLECC, CUCTEMA, Hay4HbII
(daxkT, NPUHLMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHsl, HCCIIeOBaHHE, HaOIIOACHUuE,
U3MEpeHue, SKCIEPUMEHT M [p.); YHUBEpCaJlbHbIE yueOHbIe [eicTBHA (IIO3HABATENbHBIE,
KOMMYHHKaTHBHbIE, DEryJIsTHBHBIE), oOecneunBarone (opMUpoBaHHE (YHKIHOHATIBHON
IPaMOTHOCTH ¥ COLMAIBHOM KOMIIETCHIIMM OOYyYaroIUXCsl; CIIOCOOHOCTh OO0YYaromuxcs
UCIIOJIB30BaTh ~ OCBOCHHBIE  MEXIWUCLUUIUIMHAPHBIC,  MHUPOBO33DCHUYECKHME  3HAHMS U
YHHUBEpCalIbHbIE yUeOHbIE IEHCTBUS B T0O3HABATEIbHON U COL[MAJIBHOM MPAKTUKE.

MeramnpeaMeTHble pe3ysibTaThl OTPAKAIOT OBJIAJAECHUE YHUBEPCAIbHBIMH Y4eOHBIMU
[IO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU M  PEryJISTUBHBIMU jAelcTBUsMHU. OBiageHue
YHUBEPCAJIbHBIMHU YU€OHBIMH [103HABATEIbHBIMU JEHCTBUAMU:

1. ba3oBbIMU JIOTUYECKUMU AEUCTBUSIMU:

— CaMOCTOSITENIbHO (OPMYJIMPOBaTh U aKTyaJIM3UPOBATH MPOOJIeMY, BCECTOPOHHE €&
paccMmaTpuBarth;

— OIIPEAEIATh LIEIU NEATEIBHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUHM UX JOCTUKCHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSIMU;

— HCII0JIB30BATh IIPY OCBOCHUH 3HAHUN IIPUEMBI JIOTUYECKOTO MBIIIIJICHUS

— BBIJCNIATH XapaKTEpHbIE IMPU3HAKU IOHATHM M YCTaHABIMBATH MX B3aHUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ul OOBSICHEHUS OT/ENbHBIX (PAKTOB U SABICHUN; —
BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

— YCTaHAaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBA3U MEXKY NU3y4acMbIMU SIBICHUAMM;

— CTpPOUTDH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, NEAYKTUBHbIE, IO AHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

— TMPUMEHATh B IPOLECCE TO3HAHMS MCIOJIb3YEMbIE B XHUMHHM CHMBOJHYECKHE
(3HAKOBBIE) MOJIETTH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPEICTABIICHUS

— XUMHMUYECKMH 3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUeckass ¢GopMyna, YypaBHEHHE
XUMUYECKON peaKun

— IpU pEUIeHWH Y4eOHBIX IO3HABATEIbHBIX M IPAKTUUYECKUX 3ajad, NPUMEHATh
Ha3BaHHbBIE MOJEJIbHbIE MPEACTABIEHUS JJIs BBISIBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX
BELIECTB U XMMUYECKHUX PEAKIINA;

2. ba3oBbIMU UCCIIEIOBATEIBLCKUMHU JEHCTBUSAMMU:

— BIIaJICTh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEIECTB U XUMUUYECKUX PEAKLU;

— (dopmynupoBaTh LEIM U 3aJa4d HCCIEIOBaHMS, HCIIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO c(hOPMYyTUPOBAHHBIE BOIPOCH! B KAUeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUII;

— BIIAJICTh HAaBBIKAMHU CAMOCTOSITEJILHOIO IJIAHUPOBAHUS M MPOBEACHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENEHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb O0OOOIIEHHMS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIIEOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJEIIaHHON
pabore;



— TpuoOpeTaTh OMBIT YYCHUYECKOH HCCIENOBATENbCKON M NMPOEKTHOW AEATENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/IOB pEIIEeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS;

3. [Ipuémamu paboThl ¢ HHGOPMAIHEH:

— OpHUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HHPOpManuu (HAYyYHO-TIOMYJspHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYyHbE MocoOusi, pecypcbl IHHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBICHHS, KPUTHUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEITPOTHBOPEUYNBOCTD;

— (opMyIHpOBaThH 3aMpPOCHl U MPUMEHATH PA3IMYHBbIE METOJBI IPU MOMCKE U OTOOpE
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

—  npuoOperaTb  OMNBIT  HWCHOJB30BAHUSA  HMH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3JIUYHBIX [TOUCKOBBIX CUCTEM;

— CaMOCTOSITEIbHO BBIOMPATh ONTHMAIbHYIO (hOpMY TpeACTaBIeHUs HHGOpPMAIUU
(cxemsl, TpadUKu, THArpaMMbl, TAOIHUIIbI, PUCYHKH U T. II.);

— HCIIONIb30BaTh HAYYHBIM S3bIK B KaueCTBE CPEACTBA IMpPH paboOTe € XUMHYECKOU
uHpopMaLuel: MPUMEHATb MEXIpeIMeTHble ((pU3NYecCKHue M MaTeMaTHYeCKUe) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

— HUCIIOJIb30BaTh U PEe0OPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HAJITHOCTH.

OgnazeHre yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

— 3a/1aBaThb BOINPOCHI IO CYILECTBY OOCY)XIJaeMoil TeMmbl B XOj€ Juajiora W/Wiu
JVICKYCCHH, BBICKa3blBaTh WJAEH, (POPMYIHMPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIHHO
BBINOJIHEHUS [TPEJI0KEHHON 3a/1au;

— BBICTyNaTh C TMpE3CHTAIleld pe3ylbTaTOB II03HABATENBHOW JCATEIBHOCTH,
HOJYYEHHBIX CaMOCTOATENbHO WM COBMECTHO CO CBEPCTHUKAaMHM IPH  BBINOJHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTHYECKOH pabOThl MO MCCIIEOBAHUIO CBOMCTB HM3y4aeMbIX
BEIIECTB, pealu3aluy Yy4yeOHOro MpoeKkTa U (GOpMyJIHUpOBaTh BBIBOJBI 10 pe3yiabTaTaMm
NPOBEIEHHBIX HCCIIEOBAaHUIA MYTEM COTJIACOBAaHUS MO3UIMKA B XOZIe OOCYXIEHUS W OOMEHa
MHEHUSAMU.

OgnazieHre YHUBEPCATBHBIMH PETYISITUBHBIMH JICHCTBUSMU:

—  CaMOCTOSITEJIbHO  IUIAHUPOBATh M OCYLIECTBIATh CBOK  I103HABATEIbHYIO
NeSITeTIbHOCTD, ONpenenss e€ Melr W 3afadd, KOHTPOJIUPOBATh M 10 Mepe HEOOXOAMMOCTH
KOPPEKTHPOBATh Mpe/jiaraéMblii alroputM JedCTBUH MNpH  BBINOJIHEHUH Y4YEOHBIX U
HCCJIEIOBATEIbCKUX 3aJ1a4, BBIOMpaTh Hanbosee 3((HEeKTUBHBINA CIIOCOO UX PELICHUS C YU4ETOM
MOJIy4YEeHHUs] HOBBIX 3HAHUH O BELIECTBAX U XUMUYECKUX PEAKIIMSIX;

— OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JEeATENIbHOCTHM Ha OCHOBE CaMOaHajiu3a MU
CaMOOLIEHKHU.

[MPEJMETHBIE PE3VYJIbTATBI

IIpenmeTHble pe3yabTaThl OCBOECHHUS MPOrpaMMbl CpeAHEro oOuiero oOpa3oBaHMs 110
XUMHA Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHBI Ha O0ECleYeHHE TPEHMYIIECTBEHHO
o0m1eo0pa3oBaTeIbHOM U OOLIEKYIbTYPHOM TOATOTOBKM oOydaromuxcs. OHHM  BKIIOYAIOT:
cnenuduyeckue sl ydeOHOro mpeaMera «XWMHUs» HAayYHbIE 3HAHHS, YMEHHS H CIIOCOOBI
JeMCTBUI MO OCBOEHUIO, MHTEPNPETALUU U NPeoOpa30BaHUIO 3HAHUM, BUJbI JESATEIBHOCTH 110
MOJYYCHHUI0 HOBOTO 3HAHWS M TMPHUMEHEHHWIO 3HAHWUH B PA3IMYHBIX YYEOHBIX W pPEATBbHBIX
KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C XUMHUEH.

B nporpamme npeameTHbie pe3yapTaThl peacTaBiaeHsl no rogam nsydenus. 10 KITACC

IIpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «OpraHuyeckast XUMHsD) OTPaxaroT:

1) chopmMHupOBaHHOCTH HPEJICTABICHUN: O XMMHUYECKON COCTaBIISIIONIEH €CTEeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBICHUU NPHUPOIBL, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
peleHusT NPaKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;



2) BIaJCHUE CUCTEMOW XMMHMUYECKMX 3HAHUM, KOTOPas BKJIOYAET: OCHOBOIIOJIArarollye
MOHATUS (XUMUYECKHUI IEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHILIATEILHOCTh, XHUMHYECKast CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpPOAHBIA  CKEJeT,
(GyHKUMOHATBHAS TPYIIA, PaguKal, HW30MepHUsi, U30MEphI, TOMOJOTUYECKHH psi, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOI- U a30TCOIEPIKALIUE COSAMHEHHS, MOHOMED, MOJIUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS OPraHUYECKUX
BemiectB A. M. byrtiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMAaHMS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOJIOTHUYECKHE CBEIACHHS O CBOICTBAX,
COCTaBe, MOJyYeHUH U 0€30IaCHOM HCIOIb30BAHNN BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

3) chopMUPOBAaHHOCTH yMEHUH BBIBIATH XapaKTEePHbIE TMPU3HAKUA  TOHITHH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOLIUE MOHSATHS IPH OMHUCAHUU
COCTaBa, CTPOCHHMS U MIPEBPALLCHUI OPraHUYECKUX COEINHEHHUI;

4) chOopMHUPOBAHHOCTH YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJIGHUSI MOJICKYJISIDHBIX M CTPYKTYpHBIX (pa3BEpHYTOH, cokpaméHHOH) dopmyn
OpPraHMYECKUX BEUIECTB U YPAaBHEHUN XMMHYECKHUX PEaKIUil; M3rOTaBIMBATh MOJAEIU MOJICKYI
OpPraHMYECKUX BEIIECTB Ul WUTIOCTPALIMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

5) chopMHpOBaHHOCTH yMEHUU yCTAaHABIMBATh MPUHAAICIKHOCTh  HM3YyYEHHBIX
OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY Kiaccy/TpyIie
COEIMHEHU N (YyrneBoaopo/sl, KHCIIOPO/I- u a30TcoJepIKaIIIHe COETMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); 1aBaTh UM Ha3BaHUS 10 CUCTEMaTH4YECKOW HOMEHKJIAType
(IUPAC), a Takxe NPUBOAUTH TPUBUAIbHBIC HAa3BaHUS OTAEIBHBIX OPraHMYECKUX BEUIECTB
(3TWJIEH, TIPONIWJICH, AaUETHJICH, OSTHICHIJHNKOIb, TJMIEpUH, (eHon, Qopmaabaeru,
alneTaNbJeru]l, MypaBbUHas KHCIIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBAs
KHCJIOTA, TII0K03a, PPYKTO3a, Kpaxmall, IIeJUTI0JI03a, TJIUIIHH);

6) cOopMUPOBAHHOCTh YMEHHUS OMPEACINATh BUABI XUMUYECKOU CBSA3H B OPraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

7) chopMHpPOBAaHHOCTH YMEHUS IPUMEHSTH MOJIOKEHHSI TEOPHUH CTPOSHUSI OpPraHUUYEeCKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

8) chopMHpPOBAHHOCTh YMEHHI XapaKTEepU30BaTh COCTaB, CTPOEHUE, (PU3NUYECKHE U
XUMHYECKHE CBOWCTBA TUIIMUYHBIX MTPEICTABUTENEH PA3INYHbIX KJIACCOB OPraHUYECKUX BEIECTB
(MeTan, STaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, mermwiOyraauen-1,3, OeHzou,
METaHOJI, 3TaHOJI, STWJIEHIJINKOIb, TTUIEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI0J03a, aMHUHOYKCYCHAas KHCJI0Ta); WJUIIOCTPUPOBATh
TEHETHUUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

9) copMHpPOBaHHOCTh YMEHHsI XapaKTE€pPHU30BaTh MCTOUYHHUKHU YIIIEBOJOPOJHOTO CHIPbHS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEpPepadOTKU M MPaKTHUYECKOE NPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

10) chpopMupOBaHHOCTh YMEHUIN NMPOBOAUTH BBIYMCIEHUS M0 XUMUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU O H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM NMPOIYKTOB PEaKLUN);

11) chopmupoBaHHOCTH YMEHHUH BJaJeTh CHCTEMOW 3HAHHWH 00 OCHOBHBIX METOAAX
HAyYHOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHH MPH U3YyYEHUH BEIIECTB M XUMUYECKUX SBICHUM
(HabmofieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJEIHPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIeHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBAMU U MX IPUMEHEHUEM;



12) chopmupoBaHHOCTH yMEHHMH cOOMIOAATh MpaBHUJa IOJB30BAHUS XMMHUYECKOH
MOCy/I0oM U JTabopaTOpHBIM O00OPYIOBAaHHEM, a TAKXKE IMpaBUia OOpaIleHHs C BEIICCTBAMHU B
COOTBETCTBUH C MHCTPYKIUSAMHU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;

13) chopmMupoBaHHOCTH YMEHUI MJIAHUPOBATH U BBIMOIHATH XUMUYECKUN IKCIEPUMEHT
(mpeBpallleHusl OpraHU4YeCKUX BELECTB IIPU HarpeBaHUM, MOJIYYEHHE 3TUJIEHA U U3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OPraHUYECKUX BEIECTB, JeHaTypanus OeJIKOB IpHu
HarpeBaHUU, IIBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBUHU C MPABMIIAMHU TEXHHKH 0€30MacHOCTH
npu oOpallleHuu C BELIECTBaMU U JIAOOPaTOPHBIM 00OPYIOBaHHEM, MPECTABIATH PE3yIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (OopMe 3alUCH YpPaBHEHUN COOTBETCTBYIOIIMX pEaKUUH U
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

14)  cpopMHpPOBaHHOCTP  YMEHHUH  KPUTHYECKH  aHATU3UPOBATh  XUMHYECKYIO
nHpopMaIrIo, Moay4aeMyro U3 pasHbix ucTounukoB (CMU, UnaTepreT u 1p.);

15) chopmupoBaHHOCTE YMEHHMI COOMIONATH MPaBUiIa HKOJOTHYECKU IIEIECO00pa3HOTOo
MOBE/ICHUs B OBITY M TPYIOBOWM JEATEIBHOCTH B IENSAX COXPAaHEHUS CBOETO 3J0POBbS U
OKpYXKarollled IPUPOJHOM cpenbl; 0CO3HABAaTh ONACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCcKUX BeLIeCTB, NMoHMMas cmbici mokaszatens [IJIK, mosicHsaTe Ha
npuMepax crnocoObl YMEHBUICHHUS M MPEJOTBPAIIECHUS X BPEIHOIO BO3JICHCTBUS HA OPraHU3M
YeNIOBEKa;

16) nmns oOyyarommxcs € OrpaHHMYEHHBIMH BO3MOXKHOCTSIMU  37I0POBBSI: YMEHHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJaX MO3HAHUS BEIIECTB U XUMHYECKHX
SIBIICHHI;

17) nns cnenmblXx M CIA0OBHIALIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh peabedHO
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xumMudeckux Gopmyi.

11 KIIACC

[IpeameTrHsie pe3ynbTaThl OCBOCHUSI Kypca «OOmas M HeopraHudecKas XUMUSD»
OTpaXKaroT:

1) chopMHUpOBaHHOCTh NPEJICTABICHUNA: O XMMHUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUpa, POJIM XMMHUU B TIO3HAHWUU SIBICHUU NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIbTYphl JUYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3aJad M SKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

2) BlaJeHHE CUCTEMOW XMMHUYECKMX 3HAHMUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIAraolue
NOHATHS (XUMUYECKUI JIEMEHT, aTOM, M30TOI, S-, P-, 0-2JIeKTPOHHBIE OPOMTAIN aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH O0BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETa/NInyecKas, BOJOPOIHAA),
KPUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHYECKMX  pEakUud, pacTBOp, DJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAST JUCCOLMAIUS, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XMMHUYECKON peakluu, XUMUYECKOE PAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHS SJIEKTPOIUTHUECKON
auccounanuu, nepuoguyeckuili 3axkoH /. M. MenaeneeBa, 3aKOH COXpPaHEHHS MacChl BEILECTB,
3aKOH COXPaHEHHs M NPEBPALICHMs SHEPruM NpU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JieXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJIECHUH, (aKTOJIOrMUECKHe CBEIEHUs O CBOMCTBAX,
cocTaBe, MOJIYYeHUH M O€30MacHOM HCIOJIb30BAHWU Ba)KHEWIIMX HEOPraHMYECKHX BEIECTB B
OBITY M IPAKTHUUYECKON JEATEIIbHOCTH YEIOBEKa;

3) chopMUPOBAHHOCTH YMEHHI BBISBIATH XapaKTEpHbIE TPU3HAKU  MOHSITHH,
YCTaHABIMBaTh MX B3aUMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IOHATUS IPU OMNHMCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBpaIICHHUI;

4) chopMHUPOBAaHHOCTH YMEHUH HCHOJB30BATH XUMHUECKYIO CHMBOJMKY  JUIS
coctaBieHus: (GOpMyNl BEUIECTB M YPaBHEHHMM XUMHUYECKMX pEakIUil; CHCTEeMaTHYECKYIO
HoMeHkiatypy (IUPAC) m TpuBManbHble Ha3BaHUS OTAEIbHBIX HEOPraHMYECKUX BEIIECTB
(yrapHslii ra3, yriaekuciblii ra3, aMMHUaK, raiméHas u3BecTb, HeraléHas u3BecTb, IUThEBAs COJa,
HOUPUT U Ip.);



5) cpopMHpPOBAaHHOCTH YMEHHH ONpEAENATh BaJCHTHOCTh M CTENEHb OKHUCIICHHS
XUMHYECKHX OJJIEMEHTOB B COEJAMHEHHUAX Pa3IMYHOIO COCTaBa; BHJ XHUMHUYECKOH CBS3U
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKAs, BOJOPOJHAs) B COCAMHEHUSX; THUI KPHUCTAUINYECKOU
PEIIETKY KOHKPETHOTO BEIIecTBa (aATOMHAs, MOJICKYJISIpHAsl, HOHHAS, METAJUTMUECKas); XapaKTep
Cpellbl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX COEIMHEHU;

6) chopMUPOBAHHOCTb YMEHHH YCTaHABIMBATh MPHUHAJICKHOCTh HEOPraHUYECKUX
BEIIIECTB 10 MX COCTAaBY K ONpPENeNEHHOMY KiacCy/Tpylre COeIUHEHUH (ITPOCThIC BELIeCTBAa —
MeTaJIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE THAPOKCHUIBI, COJIN);

7) chOpMUPOBAHHOCTH YMEHHH pacKpbIBaTh CMBICT mepuoaudeckoro 3akona . U.
MenneneeBa U JEMOHCTPHUPOBATH €ro  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKIINY;

8) chopMUPOBAHHOCTH YMEHHUH XapaKTEepHU30BaTh »JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUUYECKHX 3IeMeHTOB 1—4 mepuonos Ilepuoanueckoil cuCTEMbl XUMUYECKUX 3J€MEHTOB /1.
W. MenperneeBa, UCIONb3YsS TOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOUTAINY», «IHEPreTUYECKUE
YPOBHM»; OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHX 3JIEMEHTOB U HX
coequHEHUN 1o mepuojam u rpynnam I[leproguueckoil CUCTEMbl XUMUUYECKUX 3JI€MEHTOB /Jl.
H. Menneneena;

9) chopmupoBaHHOCTH YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOICTBAa HEOPraHMYECKUX BEIIECTB pPA3IUYHBIX KJIACCOB; MOJATBEPXKJIATh CYLIECTBOBaHHUE
TEHETUYECKON CBA3M MEXIYy HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

10) cdopmMupoBaHHOCTH YMEHHUS KIACCU(UIUPOBATH XUMHUYECKHE pEaKUuu IO
pa3MyYHBIM TpH3HAKaM (YUCIYy M COCTaBy pEarupyroliux BEUIECTB, TEIUIOBOMY J(PQeKTy
peaKiuy, W3MEHEHUIO CTETEeHEW OKHUCIICHUS DSJIEMEHTOB, OOpaTUMOCTH DPEaKIHH, Y4acCTHUIO
KaTaauzaTopa);

11) chopmupoBaHHOCT, YMEHUN COCTaBJISATh YPABHEHHsI PEAKIUN pPa3NUYHBIX THUIIOB;
NOJIHBIE W COKpAIIEHHBIE YpaBHEHHS pEaKIHMii MOHHOTO OOMEHA, YYHTHIBAas YCJIOBHSA, TPHU
KOTOPBIX 3TH PEAKIIUU UIIYT IO KOHILIA;

12) copMupOBaHHOCTH YMEHHUI MPOBOJIUTH PEAKINH, TOATBEPKIAIOIINE Ka4eCTBEHHBII
COCTaB pa3NUYHBIX HEOPraHWYECKUX BEIIECTB; pAcClo3HaBaTh OMbBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

13)  chopMHUpPOBaHHOCTP  yYMEHHMHM  pacKpblBaTb  CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil MOCPEICTBOM COCTABJICHHUS AIEKTPOHHOrO OajlaHCa 3TUX peaKlnid;

14) chopMupoOBaHHOCTh YMEHHH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMH
peakuMu OT pa3InyHbIX (DAKTOPOB; XapaKTep CMEUICHHS XUMHUYECKOIO paBHOBECHS B
3aBUCHUMOCTH OT BHELIHETO Bo3aencTBus (nmpuHuun Jle [larense);

15) chopMupoBaHHOCTH YMEHHMM XapaKTepH30BaTh XMMHUUYECKHE INPOIIECCHI, JIeXkKalllue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEeHUsI CEPHOM KHMCIOTHI, aMMHAaKa, a Takke chOopMHUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIMX HAy4yHBIX NPUHLMIAX M 3KOJOTHYECKHX MPOOJIeMax XUMHYECKOIO
IIPOU3BO/ICTBA;

16) chopmMupoBaHHOCTh YMEHHI NMPOBOJIUTH BBIYUCIEHUS C UCIOJIb30BAHUEM MOHSATHUS
«MaccoBasi JI0Js BEIIECTBAa B pacTBOpE», OOBEMHBIX OTHOIIEHUH Ta3oB NpU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIIOBOrO 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXpPAHEHMs] MacChl BEUIECTB, MPEBpAIIECHUS MU COXpPAHEHHs JHEepruu; 22
Pabouas nmporpamma

17) chopMUpPOBAaHHOCT YMEHUU COOJIOATh TMpaBWIa TIOJb30BAHUS XUMHUYECKOU
nocy1oil M J1abopaTopHbIM 000OpyIOBaHMEM, a TaKXe MpaBuiia OOpalleHHUs] C BEIleCTBaMH B
COOTBETCTBUU C UHCTPYKLMSIMHU I10 BBIITOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB;

18) chopMupoBaHHOCTH YMEHUI MJIAHUPOBATH M BBIMOJHATH XUMUYECKUN SKCIIEPUMEHT
(pa3znmoxeHue NeEpoKcHIa BOAOpOAA B MPHUCYTCTBUM KaTalu3aTopa, OIpPENEIECHHUE Cpeibl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATBHOIO MHIUKATOPA, BIUSHUE PA3TUYHBIX (aKTOPOB



Ha CKOPOCTh XMMMYECKOW pEaKlUH, PeaKIMd HOHHOrO OOMEHA, KAaueCTBEHHBIC PEaKIMH Ha
cynb(har-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS; pPelIeHUEe 3KCIePUMEHTAIbHBIX
3aga4y no temaM «Meramwel» U «Hemeramibl») B COOTBETCTBUM C IIPaBUJIAMU TEXHUKHU
0e30MmacHOCTH MpU 00pallleHnH ¢ BEHIECTBAMU U JTJAOOPaTOPHBIM 000pYyAOBaHUEM, IIPEICTABIISTD
pe3ysbTaThl XMMHUYECKOTO OJKCIIEpHUMEHTa B (opMe 3amucu ypaBHEHHMH COOTBETCTBYIOIIUX
peaxuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

19)  copmupOBaHHOCTP  YMEHHUH  KPUTHYECKH  aHAJTU3UPOBATh  XUMHYECKYIO
nHpopMaIio, Moay4aeMyro U3 pa3Hbix ucTouHukoB (CMU, MaTepHET 1 1p.);

20) chopMUPOBAHHOCTh YMEHHUI COONIONATh MpaBHUiIa YKOJOTUYECKH Ieeco00pa3HOro
MOBE/ICHUsA B OBITY M TPYIOBOM JEATEIBHOCTH B ILENSAX COXPAaHEHUS CBOETO 3J0POBbS U
OKpYXarollled NPUPOJHOM Cpenbl; 0CO3HABAaTh ONACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeenEéHHBIX BEUIECTB, MOHMMAasi cMbich nokasatens [1JIK, moscHaTe Ha mpuMepax crnocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

21) npns oOyyarommxcs € OrpaHHMYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI: YMEHHE
OPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYIIHBIX METOJAaX IO3HAHHUS BEIIECTB M XMMHUYECKHUX
SIBIICHHI,

22) mig chuenbslx W CIabOBUASAIIMX OOYYaIOMUXCs: YMEHHE HCIOJb30BaTh pebe(HO
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumudeckux Gopmyi.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

10 KJTACC. OPTAHUYECKAS XUMUA

TeopeTnueckne OCHOBBI OPraHNYECKOW XUMHUH

[IpenMer opranndeckoil XUMUHU: €€ BOZHUKHOBEHUE, Pa3BUTUE U 3HAYEHUE B MOJIyYEHUU
HOBBIX BEIIECTB U MaTepUaoB. Teopus CTpOeHUs OpraHudecKux coequHenuii A. M. bytneposa,
e€ ocHOBHBIE TONOKEHUA. CTpyKTypHbIE (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepus. XUMUYeCKasi CBSI3b B OPraHUYECKUX COCJUHEHUSAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o  kiaccupukauMu  OpraHmdeckux  BemecTB.  Homenkmarypa
OpPraHMYECKHUX COEIMHEHMHM (cucTemaTHyeckas) M TPUBHAJbHbIE HAa3BaHUS BaXKHEHUIIMX
IIPEACTABUTENEH KIIACCOB OPIaHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METO/BI M3YUEHUS BELIECTB M UX IPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepualaMHM Ha MX OCHOBE; MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB; HAOMIOJEHWE U ONHCAaHWE JEeMOHCTPAlMOHHBIX OMNBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (IJIaBJIeHHUE, OOYTJIMBAaHUE U TOPEHUE).

VYri1eBo10poasl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUN psAd. MeTraH W 3TaH — mpocTenmme
NpPEJCTaBUTENIN AJIKAaHOB: (PHU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakuuu 3aMeUleHUs |
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHMH psiA. OTHIEH M TNpPONWIEH —
IpOoCTEHIINe TPEeACTaBUTENN QJIKEHOB: (U3NYECKHE U XUMHYECKHE CBOWCTBA (peakiuu
THJIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAllUl, OKHCICHHUS U TMOJIMMEpPHU3aliK), MOJyYeHHEe U
IIPUMEHEHUE.

Ankanuensl. byraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEWIIMEe XUMUYECKUE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTHYECKUN psa. ALETWIeH —
MPOCTEHIINNA MpeACTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, PU3NYECKNEe U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBA (peakiuu
raJIoreHUPOBAHUSI M HUTPOBAHUS), TOJY4YeHHE U TpUMeHeHue. Toiyosd: cocTaB, CTpOEHHE,
¢buznyecKkne U XUMUYECKHE CBOMCTBA (PEaKI[MU raJIorTeHUPOBAHUS U HUTPOBAHUS) MOJIyYEHUE U
npuMmeHeHne6. TokcuyHocTe apeHoOB. ['eHeTmyeckas CBA3b MEXIY  YIVIEBOAOPOJAMH,
MIPUHAICKAUMH K pa3InYHbIM KJlaccaMm.



[TpupoaHbIe UCTOYHUKH YTIeBOAOPOAOB. [IpHpoiHbIi ra3 1 MOMyTHRIE HE()TAHBIE Ta3bl.
Hedts u e& mnpoucxoxaenue. CmocoObl mepepaboTk HeTH: TEPEeroHKa, KPEKHUHT
(TepMHUYECKHiA, KaTaTUTHYECKHii), muponu3. [IpoaykTel nepepaboTku He(PTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroib ¥ NPOIYKTHI €ro nepepadboTKy.

OKClepUMEHTAJIbHBIE METO/bl M3YUYEHUS BEUIECTB M UX IPEBPAIIECHUN: 03HAKOMIIEHHUE C
o0Opa3laMu mIacTMacc, KaydykoB U pe3uHsl; kojulekuuu «Hed1b» n «Yromnb»; MonenupoBaHue
MOJIEKYJI YIJIEBOJOPOAOB M TaJIOT€HONPOU3BOAHBIX; IPOBEACHUE IPAKTHUUECKON padOThI:
IIOJIy4YEHHUE 3TUJICHA U U3Y4YECHHUE €rO CBOMCTB.

Pacuérnpie 3amaun BerauciieHus o ypaBHEHHIO XUMHUYECKOUM peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOJHOTO BEIIECTBA WIM NPOJIYKTa pPEaKkLUUH IO HM3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEILECTB WX IIPOAYKTOB PEAKIIUM).

Kucnoponcoaepxamue OpraHn4ecKue COeqMHEHUS

[IpenensHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHON: CTpPOEHHE, (pU3MUECKHe U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJoreHOBOJOPOIAMHU, TOPEHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHu COUPTOB. JlelficTBUE METaHoJIa U ATAHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XMMHUYECKHE CBOMCTBA (B3auMOJIeMCTBUE CO MIETOYHBIMHU METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHusMm uesnoBeka. lIpuMeHeHue riunepuHa U
STUJICHIJIUKOJIA.

@DeHOoI: CTPOEHUE MOJIEKYNbl, (U3MUECKHE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
denona. [Ipumenenue genona.

Anpperuapl U KeToHbl. Dopmanbaerui, aueTalbJeru]: CTPOCHHUE, (QU3UYECKHE U
XMMHUYECKHE CBOMCTBa (peakUuu OKMUCIEHHS U BOCCTAaHOBJIECHHS, KaueCTBEHHBIE DPEaKLIMN),
[OJIy4Y€HUE U IPUMEHEHHE.

AneroH: cTpoeHue, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA (pEakUud OKHUCICHHS U
BOCCTAHOBJIEHHMSI ), IOJyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IpeieIbHbIE KApOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHasi KMCIIOTBL:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalMM), MOoIydeHue M mnpuMmeHeHue. CTeapuHOBas U OJEHHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOLIEE EHUCTBUE.

Cnoxuble 3¢upbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MApONn3 CIOKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. [Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrneBoabl: cocTaB, KiacCupUKalUs yriaeBo10B (MOHO-, TU- U MoJarcaxapuibl). ['moko3a
— OpOCTEHIINNA MOHOCAXapHl: OCOOEHHOCTH CTPOEHUSI MOJIEKYIbI, (PU3NYECKHEe U XUMHUYECKHE
cBoiictBa (B3aumogeictBue ¢ ruapokcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIIOKO3bI), HAXOXJAEHHE B TMPUPOAE,
npuMeHeHue, ononorunyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Caxapo3za — mpeAcTaBUTENb JUCAXAPHUIOB, THAPOJU3, HAXOXKICHHE B IPUPOAEC U
npuMmeHenrne. Kpaxman u wmemionio3a Kak NpUpoaHble moiumepbl. CTpoeHHe Kpaxmana M
1eUTr0103bl. dU3NUYecKre 1 XUMUYECKHEe CBOMCTBA KpaxMaina (TUAPOJIN3, KaueCTBEHHAs peaKIus
C MOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M UX IPEBPAIICHUN: NPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
peaKkIMyU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelcTBue rmuepuHa c ruapokcugom menu(ll)), ampaeruaoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HOJOM); TPOBEJAEHHE MPAKTHUYECKOM paldOThl: CBOWCTBA pacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnrle 3amaun



Bbruuciienuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM IPOAYKTAa PEAaKIHMU I10 H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO M3 HUCXOAHBIX BELIECTB WJIM IMPOIYKTOB peakuuu). A30TCOJAEp)KALIUE OPraHUYECKUe
COCIMHEHUS

AMuUHBL. MeTHIaMUH ¥ aHWIMH: COCTaB, CTPOEHHE, (PU3MUECKUE U XUMUYECKHE CBOICTBA
(ropeHue, B3aUMOJECHCTBUE C BOIOM U KUCIOTAMN).

AMUHOKHCIIOTBI Kak aM(oOTepHble OpraHudeckue coeauHeHus. Dusmveckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMmepe InMiuHA). buonormyeckoe 3HadeHue
aMUHOKHCHOT. IlenTuaml.

benkn kak npuUpOIHBIE BBICOKOMOJIEKYISIPHBIE coenuHeHus. llepBuunas, BTOpU4YHas U
TpPEeTUYHAsl CTPYKTypa OenKoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.

DKcIeprMEHTaIbHbIE METOJbI U3YYCHHs BEIIECTB M MX IPEBpaIleHUil: HAOMIOACHNUE U
ONKCaHHE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalMs OEIKOB IpU HAarpeBaHUH, LBETHBIE
peakiuu OEIKOB.

BBICOKOMOIEKYIISIPHBIE COEIMHEHMUS

OCHOBHbIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COCAMHEHUN: MOHOMEp, MOJHMMED,
CTPYKTYpPHOE 3BE€HO, CTEIEHb IOJMMEPHU3aLUM, CPeHSAs MOJIEKyJspHas Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCJUHEHNN — MOJIMMEPHU3aLUs U ITOJIMKOHICHCALMS.

[Tnactmacchl  (HOJAMATWIIEH,  MOJMOPONMIICH, HOJMBUHUIXJIOPUT,  IMOJUCTUPOIN).
HarypanbHblil 1 cuHTeTHUECKHE KaydyKd (OyTaJMeHOBBIH, XJIOPOIPEHOBBIA U HM30IPEHOBBIN).
BonokHa: HarypanbHble (XJIONOK, WHIEPCTh, MLIENK), HCKYCCTBEHHBIE (AI[€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHUE (KaIPOH U JIABCaH).

OKCIIEpUMEHTAIIBHBIE METO/BI U3YUEHUS BELIECTB U UX NPEBpAILEHUN: 03HAKOMJIEHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBS3U

Peanuszanus MeXnpeaMETHBIX CBA3€H MU MU3y4yEeHUHU opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak WU
MOHATUH, ABIISAIOIIMXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.

OOwe ecTeCTBEHHO-HAay4YHblE IMOHATHUSA: SBJICHME, HAy4HbIH (akT, TMIOTe3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCupUKalus, TMEePUOJUYHOCTb, HAOIIOJEHUE, HW3MEPEHUE,
JKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusMka: MaTepus, SHEpPIHs, Macca, aToM, OJJIEKTPOH, MOJIEKYJa, JHEPreTUYECKHUU
YPOBEHb, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSHUE BELeCTBAa, (PM3NYECKHE BETMUUHBI U
€UHULBI X U3MEPEHHUS.

buonorus: knerka, opraHusMm, ouocdepa, oOMeH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YII€BOIbI, KHUPbI, (PEPMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonmorusa: mHINEBBIE NPOAYKTHI, OCHOBBI PAlMOHAJIBHOTO NHMTAHUSA, MOIOIIHE
CpPEACTBA, JICKAPCTBEHHBIE M KOCMETHYECKHME IIpPEraparbl, MaTepuanbl U3 HCKYCCTBEHHBIX U
CUHTETUYECKHUX BOJIOKOH.

11 KJTACC. ObILIAS 1 HEOPTTAHMYECKA A XMUA

TeopeTnyeckrie OCHOBbI XUMUHU

Xumudeckuit aneMeHT. AtoMm. Sapo aTtoma, HU30TONBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTHyeckre ypoBHH, MOIYPOBHH. ATOMHBIE OopOHTaNu, s-, P-, d-3memeHTh. OCOOCHHOCTH
pacripesielieHUs] AJIEKTPOHOB MO OpOUTANIAM B aTroMax 3J€MEHTOB IEpBBIX YETHIPEX MEPHOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonnueckuit 3axkoH u Ilepuoamnuyeckas cucrema Xumudeckux snemeHros JI. .
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.



Crpoenue BemiecTBa. XHMHYECKasi CBs3b. BUIbl XUMUYECKON CBSI3M (KOBaJICHTHAs!
HEeMnoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUsS KOBaJICHTHOM
XUMHUYECKON CBsi3U (OOMEHHBIA M JTIOHOPHO-aKIIENITOPHBIN). Bomopoanast cBsi3b. BalleHTHOCTS.
DIIEKTPOOTpULIATENBbHOCTh. CTENeHb OKHUCIICHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJICKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUMbl KPUCTALUIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTe o aucnepcHbIX cucremax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPbL. MaccoBas 101
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHkaTypa HeopraHM4ecKHX
BEIIECTB. ['€HeTHMYECKAass CBSA3b HEOPraHMYECKHUX BEIIECTB, MPUHANICKAINMX K Pa3IMYHBIM
KJIacCaM.

Xumuueckass peaxmus. Kiaccupuxanyus XUMHYECKUX pEaKkUuil B HEOPraHWYeCKOH u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MAacChl BELIECTB; 3aKOH COXPAHEHMS U MPEBpALICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuu, e€ 3aBHCHUMOCTh OT Pa3M4HbIX (akTopoB. OOpaTUMBbIE pEaKIIHH.
Xumuyeckoe paBHOBecuEe. DaKkTOpbl, BIMSIOIMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [latenbe.

Onektponutrueckas aucconuarus. CuibHbIe U clladbie 3JIeKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHcIasi, HelTpanbHas, menounas. Ilonstue o Bomopoanom nokazarene (pH)
pactBopa. Peakuuu nonnoro oomena.l uapoian3 HeOpraHnYECKUX U OPraHUIECKUX BEIIECTB.

OKHCANTENEHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loHsATHe 00 3JIEeKTpoNn3e paciiiaBoOB U
pacTtBOpOB coJied. [IpuMeHeHne IIeKTPoIn3a.

DKCIepUMEHTAIbHBIE METOJbl M3YYEHHUS! BEIIECTB M UX IMPEBpAIICHUI: JEMOHCTpPALIMS
tabmun «llepuogmueckass cucrema xumudeckux syemeHtoB J[.M. MenneneeBa»; u3zyueHue
MoJielel KPHUCTAJUIMYECKUX PEMETOK; HaOMIOJeHHe M ONHUCaHWEe JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKUUU
MOHHOTO OOMEHA); TPOBEJCHUE MPAKTUYCCKOW PaboThl «BimsHUE pa3nuyHbBIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUH.

Pacuétnpie 3amaun Pacu€rbl MO ypaBHEHUSM XHUMHUYECKUX pPEAKIMd, B TOM 4YHUCIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM IIOHATHUS «MAaccoBas J0JIsI BELLECTBAY.

Pazgen 2. Heopranmueckas xumuss Hemeramisl. [lonoxkeHne HeMeTalsioB B
[Tepuoanueckoit cucreMe xuMmuueckux snemMeHToB J.M. MenaeneeBa u 0cOOEHHOCTH CTPOSHUS
atomoB. du3nyeckre cBOMCTBA HEMETAILIOB. AJUIOTPOIHS HEMETAILIOB (Ha IPUMEPE KUCIOPOIa,
cepsl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBAa BaXKHEUINUX HEMETAUIOB (TaJOTE€HOB, cephl, a3ora, docdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUIO0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
coenuHeHui). [IpumMeHenne BaXXHEHIIMX HEMETAIOB U UX coenuHeHuil. Metamibl. [lonoxenue
MetaiuioB B Ilepuonmueckoit cucreme xumuueckux dneMmeHtoB [J[. WM. Menneneesa.
OCoOEHHOCTH CTPOCHHUSI JJIEKTPOHHBIX O00JIOYEK aToOMOB MeTauioB. OOmme ¢Gu3nvecKue
cBoiicTBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXMMUYECKHH Pl HANPSIKEHUW METaIoB.
XUMHYECKHE CBOMCTBA BAXHEHITUX METAUIOB (HATPUH, KaJWW, KaJbIU, MarHUi, alFlOMAHUN,
IIUHK, XpOM, Xelle30, MeAb) M HX coeAuHeHuil. OOmme crmocoObl MOMyYeHUs METaJUIOB.
Metamnyprus. Kopposus meramioB. CriocoObl 3aMThl OT KOppo3uu. [IprMeHeHrne MeTanios B
OBITYy M TEXHUKE. ODKCIEPUMEHTaIbHbIE METOJIbl W3YYEHHs BEIIECTB U WX IMPEBpAILICHUI:
u3ydeHue Koulekiuu «MeTautbl W CIUTaBbl», OOpa3lloB  HEMETA/UIOB,  pelIeHUe
IKCIIEPUMEHTATIBHBIX 337a4; HaOMIOJeHNEe M OMHCaHWE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX
OTBITOB (B3aMMOJICHCTBHE THAPOKCHJIA QIIOMUHUS C pacTBOpaMH KHCJIOT U IIEJIO0YeH,
KaueCTBEHHBIE PEaKIINH Ha KATHOHBI METAJIIOB).

Pacuérnrle 3amaun



Pacuérel Macchl BemiecTBa WM 00BEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB; pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponp xwmum B OOECIEUEHWUH OSKOJOTHYECKOH, OSHEPreTMYeCKOW ¢  MUIICBOU
0e30MacHOCTH, Pa3BUTHH MeAULMHBL. [loHSATHE O HAy4yHBIX METOAAaX IO3HAHMS BEUIECTB U
XAMHUYECKUX PEAKLUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIJICHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

UYesnoBek B MHUpE BEUIECTB U MAaTEPHUAIOB: Ba)KHEHIIME CTPOUTEIbHBIE MaTEpHallbl,
KOHCTPYKLIMOHHBIE MaTepHuabl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl sl 3JIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKUe U MUHEpaIbHbIe y100pEHUS.

XuMHSA U 370pOBbE YENIOBEKA: MpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos;
npaBuiia 6€30MaCHOT0 HCIOIb30BaHUs MPEnapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKU3HHU.

MexnpeaMETHBIE CBSI3U

Peanuzanus MexnpeIMEeTHBIX CBSA3EH MPU M3YUEHUU OOIIel U HEeOpraHM4eCKOH XUMHUH B
11 xnacce ocyuiecTBiIse€TCsS Yepe3 UCIOJIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX MOHSITUH,
TaK W MOHATHH, SABJISIFOUIUXCS CUCTEMHBIMH JJIsl OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
mukta. OOmuye ecTecTBEHHO-HAy4YHbIE TMOHATHS: HAy4yHbIH (akT, rumoresa, 3aKOH, TEOPHS,

aHaJu3, CUHTE3,

Kknaccudukanus,

MNEPUOANIHOCTD,

MOJICJIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusuka: mMarepus, SHEPrus, Macca, aToM, 3JIGKTPOH, IMPOTOH, HEUTPOH, MOH, HU30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPIeTHUYECKUN yYpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (PU3HMYCCKUE BETUYMHBI U €UHUIBI KX U3MEPEHHUSI, CKOPOCTb.

bunonornsa: kimeTka,

BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.
I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: XUMHNYCCKas1
CTPOUTCIIbHBIX MarcepurajoB,
MMPOMBIINIJIICHHOCTD,

MIPOMBIIIIICHHOCTb,
CEJILCKOXO03AMCTBEHHOE

(I)apMaI_[CBTI/I‘IeCKaH IIPOMBIINUIICHHOCTD,

HaOJII0IeHHE,

MCTAJIypTH,

OKCIICPUMCHT,

OpraHu3M, OHKOCHCTEMa, Ouocdepa, MaKpOM MHUKPOIIEMEHTHI,

IIpOU3BOACTBO

MPOMU3BOJICTBO, MHIEeBas

IMPOU3BOJACTBO KOCMCECTHUYCCKUX

npemnaparoB, MpoOU3BOACTBO KOHCTPYKIHWOHHBLIX MATCPUAIOB, J3JICKTPOHHAA HNPOMBIIIICHHOCTD,

HaHOTCXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHMUE

10 kJacc

TeMbl, pacKpbIBalOlHe AAHHBIN pa3aen
NPOrpaMMsl,
U KOJIUYeCTBO YaCOB, 0OTBOAMMOE Ha UX
H3y4YeHHe

OcHoBHOe coIepkaHue

OcCHOBHBIE BUJIBI AeSITETLHOCTH
odyuarommxcsi

Pasnea 1. TeopeTuyeckue 0CHOBBI Oprannyeckoi xummu (5 4)

IIpenmer opranuyeckoii xumuu. Teopust XMMHY€ECKOT0 CTPOEHHUSI OPraHUYECKUX coenHennii (5 1)

1. IIpenmer opranuyeckoil Xxumuu: eé
BO3HHKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MOJTYYSHHUH HOBBIX BEUIECTB X MATEPHAJIOB.
Teopust cTpOEHHST OPraHNIECKUX COSAMHEHHIH
A. M. BytiepoBa, €€ OCHOBHBIE MTOJIOKEHHUS.

2. CrpyKTypHbIE (POPMYJIIBI OPraHUIECKUX
BemlecTB. ['oMosorus, nzomepus. XuMudeckast
CBSI3b B OPTaHUUECKUX COCMHEHUSX: KPATHBIE
CBSI3H, G- ¥ T-CBSI3H.

3. IpexncraBnenue o knaccudukauu
OpPraHN4Y€CKUX BCIICCTB.
4. Homenknatypa opraHu4eckux

COETMHEHUH (CcTeMaTH4IecKast) M TPUBHAIBHBIC
Ha3BaHUS BAKHEHIINX MPEICTaBUTEIICH KIIacCOB
OpPraHUYECKUX BEIIECTB.

IIpenmer opraHuyeckoil Xumuu: eé

BO3HUKHOBEHHE, pa3BUTHE u
3HaYeHWe B TIOJIyYEHHH HOBBIX
BEHIECTB U MarepuanoB. Teopus
CTPOEHUS OpPraHUYECKHX
coequHenuit A. M. Bbytneposa, eé
OCHOBHBIE MOJIOKEHHUSL.
CrpykTypHBIE (bopmyTsl
OpPTraHUYECKUX BEILIECTB.
T'omonorus, HA30MEPUSL.

XumMmuueckasi CBs3b B OpPraHN4Y€CKUuX
COCAMHCHUAX: KPATHBIC CBA3H, G- U

T-CBS3U. IIpencraBnenue o
KJIacCH(UKAITUI OpPTaHUYIECKHUX
BEIIIECTB. Howmenknarypa

PackpbIBaTh CMBICI U3y4acMbIX MOHATHH
(BBIABIIATE MX XapakTepHbIE IPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBSI3b.
IIpumenstr TIOJIOKEHUSI TEOpUun
CTPOEHUSI OPraHMYECKUX COEIUHEHUN A.
M.  bByriaepoBa s 0OBsACHEHHA
3aBHCUMOCTH CBOMCTB BEIECTB OT HX
coCTaBa U CTPOEHUSL.

Hcnonp30BaTh XMMHUYECKYI0 CHMBOJHKY
JUIL  COCTAaBIICHWS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEpHyTOH,
COKpamEHHON) (GOPMYJT OpraHUYECKHX
BEIIIECTB.

OnpenensaTe BUABI XUMHYECKOH CBA3H
(opuHapHBIE, KpaTHbIE) B OPraHMYECKUX




5. JlaGopaTopHBbIii ONBIT OpraHUYEeCKUX COEIUHEHUHN | COeIUHEHUSX.
— MOZAENNPOBAHUE MOJIEKYJ OPTaHUYECKUX (cuctematmueckas) U TpUBHAIbHBIE | PacKpbIBaTh pOIb OPraHMYECKOW XUMHHU B
BEILECTB Ha3BaHUs BO)XHEHIINX | KM3HU YEJIOBEKA, HIUTIOCTPUPOBATh CBS3b

MIPEACTaBUTENCH KJIACCOB | C APYTMMH HayKaMH.

OPTaHWIECKUX BemecTB. | HaGmomats " OIIHCHIBATH

JleMoHcTpanuu JEMOHCTPAMOHHBIE OIBITHI; MPOBOAUTH

— O3HaKOMJICHHE C o00pa3laMi | M ONHCHIBATh JTa0OPATOPHBIE OTBITHI

OpraHUYECKUX BEIIIECTB u

MaTepuajJaMH Ha UX OCHOBE;

— ONBITBlL 10  MPEBPALICHUIO

OpraHUYECKUX BEILIECTB npu

HarpeBaHuu (naBieHue,

00yrMBaHKEe ¥ TOPEHHE).

JlaGopaTopHbIii ONBIT

—  MOZAENHMPOBAHHUE  MOJEKYI

OPTaHMYECKUX BEUIECTB

Pa3gex 2. YraeBonopoas (14 u)
IIpenesbHbIE YI1€BOJAOPOAbl — AJKaHbI (2 4)

1. AJNKaHBI: COCTaB U CTPOCHHE, ANKaHBI: COCTaB W CTpPOEHHE, | PacKpBIBaTh CMBICH W3y4aeMBIX MOHATHH
TOMOJIOTHYECKHH psii. MeTaH 1 3TaH — TOMOJIOTHYECKHH psAa. MeTtaH U | (BBIBIATH HMX XapaKTEpHBIC NPU3HAKH),
MIPOCTEHIINE MPECTaBUTENHN AJTKAHOB. 9TaH — MIpOCTEHINE | yCTaHABIMBATH nux B3aUMOCBSI3b,
2. Du3nUecKUe U XUMHUYECKUE CBOIMCTBa MIpeCTaBUTENN aJIKaHOB: | MCIIOJIB30BATh COOTBETCTBYIOIINE
(peakuuy 3aMeLICHUs U TOPEHUs), HaXoXKAeHne | (uU3MyecKue u XUMHMYECKHE | MOHATHS  TPH  ONHCAHHU  COCTaBa,

B IIPUPOJIE, NIOJyUYEHUE U IPUMECHEHNE

CBOMCTBa (peakuuu 3aMelleHus Hu
TOpPEHHUs), HaXOXKJCHUE B IPUPOAE,
MOJTyYeHHEe U IPUMEHEHNE

CTPOEHUS U MPEBPALCHUI OPraHUYEeCKUX
COCJIMHEHUM.

Hcnonb30BaTe XUMHUYECKYH) CHUMBOJIMKY
JUIS  COCTaBJICHUS  MOJCKYISPHBIX M
CTPYKTYPHBIX (pa3BépHyTOii,
COKpaméHHoH) (opMyn OpraHHYECKHIX
BEIIIECTB.

YcranaBauBaTh MIPUHAJIE)KHOCTD
BELIECTB K ONpEAENEHHOMY  KJaccy
YIJIEBOIOPOAOB 10 COCTABY U CTPOCHHUIO,
Ha3bIBATh nux 110 CI/ICTGM&TI/I‘ICCKOﬁ
HOMGHKJ’IaType; HpI/IBOILI/ITb TpI/IBI/IaJ'H:.HI)Ie
Ha3BaHUs OTACJIIBHBIX Hpe}lCTaBI/ITeHeﬁ

YIJIEBOZOPOIOB.

OmnpenensiTe BHIb XUMHYCCKOW CBS3U B
MOJICKYJIax YTJIEBOIOPOIOR;
XapaKTepU30BaTh 3aBUCUMOCTD
PEeaKIUOHHOM CITOCOOHOCTH
YIJIEBOJIOPOJIOB oT KpaTHOCTH
KOBaJIEHTHOM CBS3H.

XapakTepu3oBath COCTaB, CTpPOCHHE,
npuMeHeHue, GU3NIECKHe U XUMHUICCKHE
CBOMCTBA, Ba)KHEHIIIHE CII0COOBI
MOJYYCHUSI THUIMYHBIX TPEACTABUTEICH
pa3MYHBIX  KJIACCOB  YIJIEBOJOPO/IOB

(MeraHa, JTaHa, OTWIICHa, alleTUJICHA,
Oyraauena-1,3, 6eHzomna).

BBIABIATE T€HETHUECKYIO CBS3b MEXIY
YIJIEBOJOPOIAMH M TIOJATBEPXKIATH €€
HaJl4ue YPaBHEHHSAMHU
COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIHi
c HCII0JIb30BaHNEM CTPYKTYPHBIX
¢dopmyi.

XapakTepu3oBaTh HUCTOYHUKHU
YIJIEBOLOPOAHOIO ChIpbs (aedTs,
MIPUPOJHBII Ta3, Yroiib), CIOCOOBI HX
nepepadoTKu u MIpaKTHYECKOe
TMPUMEHCHHUEC TTOJTYYaCMBIX IPOJYKTOB.
Hcnonb3oBaTh  €CTECTBEHHO-HAYUYHbIE
METO/Bl  TO3HAaHWS —  IIPOBEJICHHE,




Ha6J’IIOﬂ€HI/I€ U OINHCaHHUC XHWMHUUYCCKOI'O

JKCIIEPUMEHTA (;mabopaTtopHbIe u
TPaKTUIECKUE PaOOTHI).

CrnenoBaTth TIpaBUIaM 0e30IMacHON
paboThI B nabopaTopun npu
HCIONIb30BAHMH XMMHUYECKOH MOCYABI H
o0OpyIOBaHUs, a TaKKe MpaBUiaM
oOparmeHus c BeIIECTBAMU B

COOTBETCTBMM C HMHCTPYKLIUSIMH IO
BBINOJIHEHHUIO JIAOOPATOPHBIX OIBITOB M
MIPAaKTHYECKUX pabOT IO TMOJYYECHHIO U
H3YYEHHUIO OPTaHUYECKUX BEIECTB.
IIpencraBnsaTs pe3yibTaThl
JKCIepuMeHTa B (GopMe  3amucu
YPaBHEHHUH COOTBETCTBYIOIIMX PEAKIIUHI U
JIeTIaTh BBIBOBI HA HX OCHOBE.
[TpoBOANTH BBHIYUCICHUS MO YPaBHEHHIO

XUMHWYECKOH PpeaxITm. 6
CamocTosTensHO IUTAHUPOBATh u
OCYILECTBIISITH CBOIO IIO3HABaTEIbHYIO
JIeATeNIbHOCTh;  TPUHUMATh  aKTUBHOE
ydyacTMeé B TpyHIoOBOH  y4deOHOH
JIeSITeIbHOCTH

HenpeaenbHble YIJIeBOAOPObI: ATKEHbI, AJTKaAUEHbI, AJIKHHBI (7 1)

1. AJTKEHBI: COCTaB M CTPOCHHUE,
TOMOJIOTHUYECKHUH psil. DTUICH U MPOMIIEH —
MIPOCTEUIIIHE TIPEACTABUTEIIHN aJKCHOB.

2. Om3nuecKue 1 XUMUIECKUE CBOMCTBA
AJKCHOB (PEaKIUy THAPHUPOBAHNS,
TaJIOTeHUPOBAHUS, THAPATAIINH, OKACICHUS H
MTOJIMMEPH3AIINHN ), TOTYICHHE U TPUMEHCHHE.
3. IIpakTuyeckas pa6ora Ne 1.
[MonyueHue STHICHA U U3yYEHHUE ero CBOMCTB.

4. Anxanuensl. byraauen-1,3 u
MeTHI0yTaaueH-1,3: ctpoeHue,
5. Baxueiine XuMH4eCKHE CBONCTBA

aJKaINeHOB (peaKIys MOJINMEpHU3aIuHT).

HonyquHe CUHTCTUYCCKOI'O KaydyKa U pE3UHbI.

6. ANKHHBI: COCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTHIECKUH psiA. AlleTHIeH —
MPOCTEUIINI TIPEACTAaBUTEh aJJKHHOB: COCTAB,
CTpOCHHUE.

7. dusznyeckue ¥ XUMUYECKHE CBOMCTBA
(peakiyu THAPUPOBAHHSI, TAJIOTCHUPOBAHHS,
THpATAIK, TOPCHHS), TOJTyYCHHE U
MIPUMEHEHUE

AJIKEHBI: COCTaB M  CTPOCHHUE,
TOMOJIOTHUECKUN psii. DTUIEH H
MIPOTIUJIEH — MpoCTENIINE
MIPEACTaBUTETHN aJIKCHOB:
¢usndeckue H XHUMHYCCKHE
CBOWCTBa (peakiuy THIPUPOBAHUS,
raJIOT€HUPOBAHMS, rupaTalum,
OKHCICHHS ¥  IOJUMEPHU3AINHN),
MOJIy4YeHHe i MIPUMEHEHUE.
AnKaaueHsl. byraauen-1,3 u
MeTHIOyTaaueH-1,3: CTPOEHHUE,
Ba)KHEWIIIME XMMHYECKUE CBOMCTBA

(peakuus TIOJIMMEPH3AITIH).
[Tonyuenue CHHTETHUYECKOTO
Kaydyka © pe3WHBl.  AJIKUHEIL:

COCTaB M OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTHUECKHNA psg. AneTuiieH

— MpOCTEHIIMH MpencTaBUTENb
QJIKUHOB: COCTaB, CTpOEHHE,
¢busnyeckne u XUMHYECKHE
CBOWCTBa (peaxkiuu THIPUPOBAHUS,
raJloTeHUPOBaHUS, THIIpaTaIiH,
TOpEHus), HIOJIy4EHUE u
IpHUMEHEHHE

ApomaTHyecKkHe yriieBoaopoasl (2 1)

1. Apensl. beH3on: cocTas, cTpoeHue,
(usnUecKre U XMMUYECKHE CBOUCTBA (peaKiuu
TaJIOTeHUPOBAHUS ¥ HUTPOBAHU ), TIOyICHUE U
MIPUMEHEHUE.

2. Toinyon: coctas, cTpoeHuUe,
(u3nYecKre U XHMUYECKHE CBOUCTBA (peaKiuu
raJIOTCHUPOBAHUS ¥ HUTPOBAHUS ), TIOJIyYCHUE U
npuMeHeHre. TOKCHYHOCTh apCHOB.
I'eneTnyeckas CBs3b YIII€BOAOPOIOB,
HpI/IHa)IJ'Ie)KaU_H/IX K paBJ’lI/I‘-IHBIM KJlaccamMm

Apenbl. benzon: coctas, CTpoeHUe,
¢busnyeckne U XUMUYECKHe
CBOMCTBa (peaxym
TaJIOTCHUPOBAaHUS W HHUTPOBAHMUS),
roJiyueHue U npumeHenue. Tomyo:
COCTaB, CTpOcHHUE, (u3MYecKue u
XUMHYECCKHE CBOMCTBAa (peakumuu
TaJIOTCHUPOBAaHUS W HHUTPOBAHMUS),

MOJy4YeHue 4 MIPUMEHEHHUE.
TokcudHoCTh APEHOB.
I'enernueckas CBSI3b

YTIEBOIOPOOB, IPUHAJISKAIINX K
pa3IUYHBIM KJ1accaM

IIpupoaHble HCTOYHUKH YTJIEBOIOPOJIOB U UX nepepadoTka (3 )




1. [IpuponHble NCTOYHUKH
yrieBoaopo10B. [IpupoiHbIil ra3 u nomyTHbIe
He(TSAHBIC Ta3bI.

2. HedTs u e€ mpoucxoxaenune. CriocoOst
nepepaboTKy HeTH: IeperOHKa, KPEKIHT
(TepMHYECKHA, KaTATUTHICCKIIN), THPOITH3.
[poxykTs! nepepaboTKu He()TH, UX TPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN
YTOJIb U MPOJYKTHI €ro nepepaboTKu

3. Kontponsnasa padora 1 1o temam
«Teopus XUMHUYECKOTO CTPOCHHUS
OpraHUYeCcKuX COC/IMHEHUI»,
«YTIeBOIOPOABIY.

[puponHsle HCTOYHHKH
yrieBosioposioB. [lpupoansiit ra3 u
MoMyTHBIE He(TsAHBIe Ta3bl. HedTh
n e€ mnpoucxoxnaeHue. CrocoOsI
mepepaboTkn  He(PTH: TeperoHka,
KpPEKUHT (Tepmrraeckuii,
KaTaINTHIECKUIN), MTUPOITU3.
[ponykTel nepepabotku HedTH, UX
MIPUMEHEHNE B IPOMBIIIJICHHOCTH H

B Obity. Kamenuwiif yroms u
MIPOJYKTHI €T0 TepepadoTKH
JdemoHncTpanus

— kosuekimu «Hedtb» 1 «YTomb».
JlaGopaTopHble ONBITHI

— O3HaKOMJICHHE ¢ oOpa3maMu
I1acTMAace, Kay4yKkoB M PE3HHBI;

—  MOJCTHPOBaHHE  MOJIEKYJ
YTJIEBOJIOPOLOB u
raJoreHONPON3BOIHBIX

IIpakTuueckass paGora Ne 1.

Ilonyyenue sTuIeHA U HU3Yy4YECHUE
€ro CBOMCTB.

Bbluncienuss — 10 ypaBHEHHUIO
XUMHYECKOM  peakiuu  (Macchl,
00bEMa, KOJIWYIEeCTBA HCXOTHO- TO
BEIECTBA WM IPOIYKTA PEaAKIUH
10 W3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OIHOTO M3 HMCXOIHBIX
BEIIECTB WM MPO- AYKTOB PEAKIINH)

Paspea 3. Kucjopoacoaep:xkamue opranndeckue coenuHenus (10 4)

Couprel. Penoa (3 4)

1. [penenbHBIE OTHOATOMHBIE CIIUPTHIL.
MeTaHOJ 1 3TaHOJ: CTPOCHUE, QU3HICCKHE 1
XMMHUYECKHE CBOMCTBA (PEaKklny ¢ aKTUBHBIMU
MeTaJlJIaMH, TaJloreHOBOJI0POIaMH1, TOPEHHE),
npuMeHeHue. Bonopoanas cBsse. JlelictBue
METaHOJIa M ATAHOJIA Ha OPraHU3M YeJloBeKa.
2. MHOT0aTOMHBIE CITUPTHI.
OTHJICHTTTUKOIb U TIIUIEPUH: CTPOCHHE,
(bu3nUecKre U XUMUYECKHE CBOWCTBA
(B3aMMOJEHCTBYE CO IICTIOYHBIMH METAIIaAMH,
KaueCTBEHHAs peaKiisi HA MHOTOaTOMHbIC
crupThl). eiicTBre Ha OpraHU3M YeJIOBeKa.
[IpyMeHeHne TIHLIEepHHa ¥ ATUIICHTJIMKOJIA.

3. ®enoin. CTpoeHne MOJIEKYJIbI,
¢bu3nyeckrue 1 XMMUYECKHe CBOWCTBa (eHoa.
TokcuuHocTh (enona. [Ipumenenue penona

[penensHbIe OJTHOATOMHEIC
cnupThl. MeTaHOT ¥ 3TaHON:
CTpOEHHE, ¢usnueckue u
XUMHUYECKHE CBOWCTBA (pEakiuu C
AKTUBHBIMHU METaJlllaMH,
TAJIOT€HOBOJIOPOJaMH,  TOpPEHHE),

npumeHeHue. BopopoaHas CBs3b.
JelicTBre MeTaHoJa M 3TaHOJIa Ha
OpraHu3M YeJI0BeKa.
MHoroaToMHsble CITUPTBI.
OTUJEHIIMKOAL U TJIMLEpUH:
CTpOEHHE, (uznueckue u
XUMHUYECKHE CBOMCTBa

(B3auMopeiicTBHE CO IEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peakIus
Ha MHOTOAaTOMHBIE CIIHPTHI).
JelicTBre Ha OpraHu3M 4YeloBeKa.
IIpumenenue TIULEpUHA 51
stuneHrkoss. ®enon. CtpoeHue
MOJIIEKYJIHI, (uzndeckue u
XAMHYECKHE CBOWCTBA  (peHOIA.
TokcnuHocTs deHona. [IpumeHenune
¢denona

JlabopaTopHble ONBITHI —
TOpPEHUE CIHPTOB; OKHUCIICHHE
staHona oxcugoM wmenu(Il);
B3aMMOJICHCTBHE  TIUIEpPUHA C
ruapokcugom meau(Il);

PackpbiBaTh CMBICT M3y4aeMbIX MOHITHH
(BBIBNIATD MX XapaKTEpHBIC MPH3HAKN),

yCTaHaBJINBATb ux B3auUMOCBA3b,
HCIIOJIBb30BaTh COOTBETCTBYIOIIUEC
MOHATUA Ipu OIIMCaHUH cocCTaBa,

CTPOEHUS U IIPEBPALIEHUI OPraHUYEeCKUX
COCTUHEHUH.

I/ICHOJ'IB?)OB&TI) XI/IMI/I‘ICCKyIO CI/IMBOJ'II/IKy
JUIL  COCTAaBIICHUST MOJEKYISPHBIX H
CTPYKTYPHBIX (pa3BépHyTOii,
COKpaméHHol) (opMyn OpraHHYECKHX
BEIIIECTB. VcranaBiauBaTh
MIPUHAIIIC)KHOCTh BEIIIECTB K
omnpeAenéHHOMY KJIacCcy MO COCTaBy U
CTpOGHI/IIO, Ha3bIBATH ux 10
CHUCTEMAaTUYECKOU HOMEHKIJIATYpE;
HpI/IBOI[I/ITL TpI/IBI/IaHLHI)Ie Ha3BaHUA
OTACIIBbHBIX HPEZ[CTaBI/ITeHeﬁ
KHCJIOPOJICOAEPKALIUX COCTUHEHUMN.
XapakTepu30BaTh COCTaB, CTPOCHHE,
MpUMeHeHHe, (PU3MYecKie M XUMHICCKIe
CBOMCTBA, Ba)KHEHIIIHE CITIOCOOBI
MMONyYCHHsT TUIMYHBIX TPEICTaBUTENCH
Pa3IHYHBIX KJIACCOB
KHUCIIOPOACOAEPKAILUX COeTMHEHU I
(MeTaHOMa, dTaHOJNA, TIIUIEpUHA, (PeHoNa,
dbopmanpaeruaa, aleTaib/eruia,
YKCYCHON KHCJIOTBI, TJIFOKO3BbI, KpaxMmaia,
HCHH}OHO?:BI); BBIABJIATH FeHeTI/I‘IeCKy}O
CBS3b Me)K)Iy HUMHU U HO}ITBep)KJlaTB eé
HaJIN4Ke YpaBHEHUSAMU
COOTBETCTBYIOIINX XHUMUYECKUX PEAKIHN




C HUCIIOJIb30BAHUCM

hopmyir.
OnuceIBaTh

CTPYKTYPHBIX

COCTaB, XUMHYECKOe
CTpOCHHE M  IPUMEHEHHE  KUPOB,
XapakTepu3oBaTh HMX 3HAYCHHE A
KHU3HEIEATEeITEHOCTH OPraHU3MOB.
Oco3HaBaTh ONACHOCTh BO3ICHCTBUS Ha
KMBBIE  OpPTaHM3MBI  OIPEJENEHHBIX
OpPTraHWYECKUX BEIIECTB W IOSCHATH Ha
IpuMepax  CrnocoObl  yMEHBIICHUS |
MIPEAOTBPALICHUS ux BPEIHOTO
BO3/ICHCTBUS Ha OPraHM3M YEJIOBEKa.
Hcnons3oBath €CTECTBEHHO-HAY4HBIE
METOIbl ~ NO3HAHWA —  IPOBEICHHE,
HaOJIIOJICHUEe W OIMCaHUE XHMHYECKOTo
SKCIEpUMEHTA (;maboparopHbie u
MIPAKTHIECKIE PaOOTHI).

CrnenoBaTthb TIpaBUIaM 0e30IMacHON
paboThr B nabopaTopun npu
KCIIOJIb30BAaHUHM XUMHYECKOMN MoCyabl U

o0opymoBaHHs, a TaKKe [paBHIaM
oOpareHus c BeIIECTBAMU B
COOTBETCTBUU C HUHCTPYKIHUAMU

BBIMOJIHCHHS JIA0OPATOPHBIX OIBITOB U
MPAKTHIECKUX PAa0OT IO TOIYYCHUIO U
HU3YYEHHUIO OPTaHUYECKUX BELIECTB
[IpencraBnsate pe3ynbTaThl
JKCIepuMeHTa B (opMe  3amucH
YpaBHEHHUH COOTBETCTBYIOIIMX PEAKIINHI U
JIeNaTh BBIBOJIbI HA UX OCHOBE.
IIpoBoauTh BBIUUCIEHUSA MO YPaBHEHUIO
XUMHUYECKOU peaKivu.

CaMocCTOATeNBHO IUTaHUPOBATh U
OCYIIECTBIISITh CBOIO TO3HABATENIbHYIO
JACATCIBHOCTD, HpI/IHI/IMaTI) AKTHUBHOC
ydyacTMeé B TpyHIoBOH  y4yeOHOH
JIeATEeILHOCTU
Aabaernabl. Kapoonosbie kuciaorbl. Cioxabie 3¢upsl (4 4)

1. Anprerunp! 1 KeToHbL. DopManbaerun, | AJbAETHIBI u KETOHBI.

areTajgbIeT Ul CTPOCHHE, PU3MUECKUE U dopmanbaeru, areTanbIeru;

XAMHUYECKHE CBONCTBA (PEaKIIU OKUCICHUS U CTpOCHHUE, (uznueckue u

BOCCTAHOBJICHHSI, KAUECTBCHHBIC PEAKIINH), XIMHYECKHE CBOMCTBAa (peakuuu

MONyYCHHE U IPUMEHECHNE. ATIETOH: CTPOCHHE, OKHCICHHUS U  BOCCTaHOBJICHHS,

(usnUecKre ¥ XMMUYECKHE CBOUCTBA (peaKiiuu KaueCTBCHHbBIC peakuun),

OKHUCJICHUA U BOCCTaHOBHeHI/IH), HOHy‘IeHI/Ie u HonyquHe u HpI/IMeHeHI/Ie. AHCTOHZ

MIPUMEHEHNE. CTpOEHHE, (uznueckue u

2. ORHOOCHOBHBIE TIPE/ICTIHHBIC XMUMHYECKHE CBOICTBAa (peakuuu

KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHasl | OKHUCICHHS M BOCCTAHOBIJICHUS),

KHCJIOTHI: CTpOGHI/Ie, (I)I/I3I/I‘IGCKI/IC U XUMHUYCCKHUEC HonyquHe nu HpI/IMeHeHI/Ie.

CBOMCTBa (CBOMCTBA, OOIIKE I Kilacca KUCIIOT, | OHOOCHOBHBIE IpeeNbHbIe

peakust dTepupuKannm), MoJyIeHne u
npuMeHeHre. CTeapuHOBas U OJIEHHOBAs
KHCJIOTBI KaK IMPeACTaBUTEIH BBICIIUX
KapOOHOBBIX KHUCJIOT. MBUIA KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEe JIeHCTBHE.
3. CroxxHbIe 3(HUPHI KaK IPON3BOTHBIE
KapOOHOBBIX KHCIIOT. [ MIPONH3 CIIOKHBIX
a¢upoB. Xupsl. ['unponns xupos.
[Ipumenenue xupoB. buosoruyeckas posb
KHUPOB

4. IIpaxTnyeckas padora Ne 2.
CBolicTBa pacTBOpa YKCYCHOU KUCIIOTBI.

KapOOHOBBIE KHCIOTEL. MypaBbHHAS
U YKCYCHas KHCJOTHI: CTpOCHHE,
¢usndeckue u XUMHYCCKHE
CBOWCTBa (CBOWCTBa, oOImMe st
KJjlacca KHCJIOT, peakuus
sTepudpHKanMM), TOIy4eHHE U
npumeHerne.  CreapuHoBas u
OJICHOBAs KHCITOTHI KaK
MIPECTaBUTENN BBICIITHX
KapOOHOBBIX KHCJIOT. MpIma Kak
COJIM BBICHINX KapOOHOBBIX KHCIOT,
ux Moroulee aeiicreue. CioKHbIe

3(1)I/IpLI KakK ITPOU3BOAHBIC




KapOOHOBBIX  KHCIOT. [ maponus
CITIOXHBIX 3(upoB. Kupsr.
T'maponus  xupos. Ilpumenenue
KHUPOB. bronormaeckas pois JKUPOB
JlaGopaTopHubie ONBITHI—
OKHCJICHHE aNbJETHIOB
aMMHa4YHBIM ~ PacTBOPOM  OKCHIA
cepeopa(l) u THIIPOKCUIOM
meau(1D); — B3aMMOJICHCTBHE
Kpaxmaia ¢ HOJIOM.

IIpakTnueckass pa6ora Ne 2.
CpoifcTBa  pacTBOpa  yKCYCHOIl
KHCJIOTHI.
Bbpruncienuss —
XAMHYECKOH  peakmud  (Macchl,
00bEMa, KOIMMYECTBA HCXOIHOTO
BEIIECTBA WM MPOAYKTa PEaKIUU
M0 W3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU NPOJYKTOB PEaKIIHH)

[0 yPaBHEHHIO

Tema 8. Yriaesoasl (3 u)

1. VIIEBOIBL: COCTAB, KIACCUDHKALHS
YTIEBOIOB (MOHO-, IU- U MOJHUCAXAPHU/IBI).
I'moko3a — npocTedinii MOHOCaxapus;
0COOCHHOCTH CTPOSHHUSI MOJIEKYJIbI, (PH3HYECKHE
U XMMHYECKHE CBOHCTBA (B3aUMOJCHCTBHUE C
ruapokcunoM Meau(1l), okucieHre aMMUaYHBIM
pactBopoM okcuaa cepedpa(l), BocctanoBieHue,
OpO’KEeHHE TITIOKO3bI), HAXOXKICHUE B IIPUPOJE,
NpUMEHEHHE, ONONOTHYecKast POib.
dortocunTe3. PpyKTO3a KAK H30MEP TIIFOKO3BL.
Caxapo3za — IpeJICTaBUTeNb AUCAXaPUIIOB,
TUIPOJIN3, HAXOXKICHUE B IIPUPOJIE U
pUMEHEHHUE.

2. Kpaxman u 1esuiono3a Kak

VYrieBoasl: cocTaB, KIacCH()UKALUS

YIJIEBOJIOB (MoOHO-, - u
nonucaxapuael).  Imokoza  —
NIPOCTEUIINN MOHOCaXapumI:
0COOEHHOCTH CTPOEHHSI MOJEKYJIHI,
¢usnaeckue u XIMHYECKHE
CBOMCTBa (B3auMoeicTBHE C
runpokcugom Meau(Il), oxmcieHne
aMMHa4YHBEIM ~ pPacTBOPOM  OKCHIA
cepebpa(]), BOCCTaHOBJICHUE,

OpOKeHHE TIIOKO3BI), HAXOXKICHUC
B MIpUPO/IE, NPUMEHEHUE,
ouosoruueckas poib. PorocuHTE.
OpykTO3a KaK M30MEpP TIFOKO3HI.

IpHUpOAHbIE MoauMepsl. CTpoeHUE KpaxMana u Caxaposa — NpeACTaBUTE]Ib
HEeUTI0I036l. DU3HYECKHEe U XUMHUECKUE Aucaxapuaos, TUApOJIN3,
CBOHCTBa KpaxMmasia (THAPOJIN3, KaueCTBCHHAs HaXOXJICHNE B IIpUpoae M
peaxuus ¢ I/IOI[OM) MIPUMCHCHUC. KanMa.]'[ u
3. IIpakTHyeckas padora 3 «Pemenpe | UE/VIOI03a Kak  NMPHPOAHBIC
9KCIIEPUMEHTAIIBHBIX 33]1a4 Ha [0JIy4eHHe nosmmeper. CTpoeHue Kkpaxmana u
pacro3HaBaHue OpraHHMYECKHX BEILECTBY. HCIUTIOJIO3BL. dznanqecme 1
XMMHYECKHE CBOMCTBAa Kpaxmala
(Tuaponus, KadecTBEHHAs pEeaKIus
C MOJIOM)
Pasnen 4. A3oTcoaep:kaiiue opraHu4yecKue coeuHeHus (4 1)
AMuHBI. AMUHOKHCI0THL. Besiku (4 4)
1. AmuHBI. MeTHIaMyuH ¥ aHWINH: AmuHBL. MeTWIaMHH M aHWINH: | PackphIBaTh CMBICT M3y4aeMbIX MOHSTHI

COCTaB, CTPOCHHE, (PU3HUUCCKUE U XUMHUUCCKUE
CBOMCTBa (rOpeHUEe, B3aUMOJIEHCTBUE C BOJOU U
KHCIIOTaMH).

2. AMHIHOKHUCIIOTHI KaK aM(OoTepHBIE
opraHuueckue coennHeHus. duznueckue u
XHUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha
puMepe TIuiuHa). buonornyeckoe 3HaueHue
aMUHOKHUCIIOT. [lenTuabt.

3. Benku xak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COCMHEHMUS.
IlepBuuHasi, Bropu4yHasi U TPETUUHAs! CTPYKTypa
0enkoB. XMMHUUECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ACHATYpallud, KAYECTBCHHBIC
peakuuu Ha Oenku. JlemoHcTpanum —
JieHaTypaius 0€JIKOB NPY HArpEeBaHUU; —

COCTaB, CTpOeHHe, (uzndeckue u
XUMHUYECKHE CBOHCTBa (TOpeHUe,
B3aUMOJICIICTBUE C  BOJAOH U

KHUCIIOTaMHt). AMUHOKHUCIIOTHI Kak
amQpoTepHbIC OopraHuyeckue
COEJIMHEHMUSL. duznueckue u
XUMHUYECKHE CBOMCTBa
AMUHOKHCIIOT (Ha npumepe
TIIUIIHA). Bbuonorunyeckoe
3HaUYE€HUE aMUHOKHUCIOT. IlenTunsl.
benku KakK IIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE COSTUHEHMSI.
IIepBuunasi, BTOpUYHAsA "
TpeTHYHasi  CTPyKTypa  OEJKOB.
XUMHYECKHE CBOWCTBA  OEIKOB:

(BBIABIIATE MX XapakTepHbIE IPU3HAKH),

yCTaHaBJINBATb ux B3auUMOCBA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUEC
NOHATUA npu OIIMCaHUH cocCTaBa,

CTPOEHUS U IPEBPALICHUN OPraHUYECKUX
COEIMHEHUH.

Hcnonp30BaTh XMMUYECKYH) CUMBOIHKY
JUIL  COCTaBIICHHMsSI MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BépHYTOH,
COKpamEHHo#) QopMyaT OpraHMYecKuX
BEIIIECTB.

OnpenensaTe NPUHAICKHOCTh BEIIECTB
K OIpenenéHHOMY KJIacCy IO COCTaBy U
CTPOCHHUIO, Ha3bIBaTh ux o
CHCTEMaTHIECKON HOMEHKJIATYpE;




LUBCETHBIC PCAKLINU OCIIKOB.

4, KouTposabHasi padora 2 1o Temam

«Kucnopozaconepxaiiue  OpraHU4ecKue
COCAMHEHUSY, «A30TcoaepKalue
OpraHUYeCKUe COCAMHEHUSY.

THIPOJIN3, JICHaTypaLys,
KAueCTBCHHbIE PEaKIUHM Ha OCJIKH.
JleMoHCTpaun —  JICHATypaLus
OCTIKOB ~ NIPH  HATrpPEBaHUU;

IBETHBIC pECAKOUN OEJIKOB.

MPUBOJAUTh  TPUBUAIBHBIC  HAa3BaHUSA
OTICIBHBIX MPEICTABUTEIICH.

XapakTepu3oBaTh  COCTaB, CTPOCHHE,
npuMeHeHne, GU3NIECKHe U XUMHICSCKUE
CBOWCTBA, Ba)KHEHILIE CIT0COOBI

MOTYYeHHUs THUMNUYHBIX TPEACTaBUTENCH
a30TCOAEPIKAIINX COCAWHEHUH (TIIHIMHA
n OenkoB) IlosicHATh Ha mpHMepax

3HauYeHHe OENKOB Uil  OpraHu3Ma
YeJIoBeKa.

Hcnonb30BaTh  €CTECTBEHHO-HAYYHbIE
METO/ABl TO3HaHWSI — Ha0MoAaTh W
OITUCHIBATH JIEMOHCTPaIMOHHBIH
9KCIICPUMEHT.

CaMOCTOSTENILHO IUTAaHUPOBATh u
OCYIIECTBIIITH CBOIO  II03HABATENIHHYIO
JeATeNbHOCTh, NPHHUMATh  aKTHBHOE
ygacThe B TpyHIOBOW  y4deOHOU
JeATEIEHOCTH

Paznes. 5. BoicokomouiekyJisipuble coeguHenns (1 1)

Ilnacrmaccesl. Kayuyku. Bosiokna (1 v)

1. OcCHOBHBIE TIOHATHUS XUMHH
BBICOKOMOJIEKYJIPHBIX COSIMHEHUH:
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETIeHb TMONUMEPU3AIIUH, CPETHSS
MoJIeKyJIsipHas Macca. OCHOBHBIE METOMBI
CHHTE3a BEICOKOMOJICKYJIIPHBIX
COCTMHEHUI — MOJIMMEepH3anus 1
noymKoHAeHcarws. [Iractmacchr
(TIOMMATHIICH, TIOJUTIPOTIFIICH,
MTOJMBUHIIXJIOPU], TOITUCTAPOI).
HatypanbHbIil 1 CHHTETHYECKUE KAYIYKH
(OyTaareHOBBIH, XJIIOPOIIPEHOBHIN U
M30MPEeHOBHII). BonokHa: HaTypaibHbIe
(X70OMOK, MepcTh, MIENK), HCKYCCTBEHHBIE
(arleraTHOE BOJIOKHO, BUCKO034),
CHUHTETHYECKHE (KallpoH U JIaBCaH).
JleMoHCTpanyss — 03HaKOMIIEHHE C
00pasaMu IPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, KayIyKOB

OcHoBHBIE MOHSTHS XUMUH
BBICOKOMOJIEKYJISIPHBIX COCIMHCHHUI:
MOHOMeEp, TNOJUMEpP, CTPYKTYPHOE 3BEHO,
CTETeHb MOJIMMEPHU3aLUH, cpenHsis
MoJIeKyJsipHas Macca. OCHOBHBIE METO/BI
CHHTE3a BBICOKOMOJICKYJISIPHBIX
COeIMHEHUH — MOJIMMEpHU3aNsA u
MOJMKOHCH AN, [TmacTmaccer
(oM THIIEH, TIOJIMITPOTIMIICH,
MOJTMBUHWIXJIOPHL, TIOJMCTHPOIT).
HarypanbHbBIH M CHHTETHYECKHE KaydyKH
(OyTagueHOBBIN,  XJIOPOTIPEHOBBIH U
M30MpPEHOBHIN). BonokHa: HaTypanbHbIE
(XJI0MIOK, IIepCTh, HIENK), UCKYCCTBECHHBIE

(aneratHOE BOJIOKHO, BHCKO33),
CUHTETHYCCKHME (KampoH M  JIABCaH).
JleMOoHCTpanuss —  O3HAKOMJICHHE C

obOpasiaMy IPHUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH, INIACTMACC, KAY4YyYKOB

Bnaneth W3ydaeMBIMH XUMHUYCCKUMH
MOHATUSAMU: PacKpbIBaTh CMBICIT
M3Yy4aeMbIX MOHATHA U MPUMEHSITH 3TH
MOHSATUS TPHU OIMUCAHUU COCTaBa M
CTPOCHUS BBICOKOMOJICKYJISIPHBIX
OpPTaHUYECKUX BEILIECTB, ISt
OOBSICHEHUSI OTHENBHBIX (PAKTOB W

SIBJICHUM.
Hcnons3oBarh XIMHYECKYIO
CHUMBOJIHKY IS COCTaBJICHHS

CTPYKTYPHBIX (OPMYJT BELIECTB H
YpaBHEHHH peakIui MOJMMEpH3aIN 1
MOJIMKOHCHCAIIUH

TEMATHYECKOE INTAHUPOBAHUE

11 kaacc

TeMbl, pacKpbIBalOlHe JAHHBIH pa3aen
NporpamMmai,
U KOJHYeCTBO YaCOB, 0OTBOAMMOE Ha MX
H3y4yeHHe

OcHoBHoOe cojiepkaHue

OcCHOBHBIE BUJIBI AeSITETLHOCTH
odyuaromuxcst

Pa3nen 1. Teoperudeckue ocHOBBI Xumuu (11 4)

Crpoenue atomoB. Ilepuoanyeckuii 3akoH u Ilepuoanyeckas cucrema Xxumuieckux 3jementoB /I. M. Mengeneesa (2 1)

1. Xumuyeckuit aneMeHT. Atom. Aapo

aToMa, U30TOII. DIIEKTPOHHAS 000JI0YKa.
OHepreTuveckrne ypoBHH, ITOTyPOBHH.
ATOMHBIE OpOHTaNH, S-, P-, d-3JEMEHTHI.
OCco0CHHOCTH pacipeielICHUs IICKTPO- HOB
10 OpOHTANISIM B aTOMax 3JIEMEHTOB MEPBIX
YeTHIPEX MEPUOIO0B. DIEKTPOHHAS
KoH(urypamus aToMoB. [lepuoqiraecKkuii
3akoH u [lepuoauueckas cucrema
xumudeckux smemenToB /. V. Menneneera.

XuMmuyeckud  aneMeHt. Atom. Sapo
aToMa, U30TOMBI. DIEKTPOHHAS 000JI0UKa.
DHEpPreTHYecKue YPOBHH, TIOJYyPOBHH.
ATOoMHBIE OpOMTaNH, S-, P-, d-2IE€MEHTHI.
OcoOEHHOCTH pacIpeneeHus] dJIeKTPO-
HOB TI0 OpOMTANsIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETBIPEX MIEPUOLIOB.
DONeKTpOHHAs KOH(HTypamus aTOMOB.
[Tepuoanueckuii 3akoH u Ilepuoanueckas
cucTeMa XHMHUYeCKuX 3iemeHtoB [I. U.

PackpsiBaTh CMBICII U3y4aeMBbIX
MOHATHI (BBIABIATE WX XapaKTEpHBIC
MIPU3HAKH), YCTaHaBJIUBATh nux
B3aUMOCBSI3b.

PaCKpI:.IBaTI) CMBICTT TIEPHUOAUYICCKOTO

3akoa JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIOUIYIO,

OOBSCHUTENBHYIO U NPOTHOCTHYECKYIO
GbyHKIHN.




CBs13b MEPUOANUECKOT0 3aKOHA U
ITeproanueckoit CUCTEMbBI XUMHYECKUX
anemenToB JI. 1. Menneneena

C COBPEMEHHOM TeOpuel CTPOEHUSI aTOMOB.
2. 3aKOHOMEPHOCTH U3MECHEHHS
CBOWMCTB XUMHUYECKHUX JIEMCHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEILECTB M0 TPYIIaM U IEPUOIAM.
3HaueHue NepruoUYECKOro 3aKoHa B
pasButuu Hayku. JlemoHcTpanu Buabt
tabmu1 «[lepuoamyeckas cuctema
xuMmmudeckux 3imeMmenToB J. Y. MenneneeBay

Mengeneea. CBsizb  NEPUOAUYECKOTO
3akoHa u llepuoguyeckoi  cHUCTEMBI
XAMHUYIECKUX 3JIEMEHTOB I. n.
MeHngeneeBa ¢ COBpEMEHHOM Teopuei
CTPOCHHS  aTOMOB.  3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB XAMUYECKUX

AIIEMEHTOB M 00pa3yeMBIX MMH MPOCTHIX
U CIOXHBIX BEIIECTB [0 TIpylmnaMm |
nepuofaM. 3HAYEHUE TEPUOTUYECKOTO
3aKOHa B pa3BUTHH HayKH.
JemoHcTpanuu Bubr TaOJINI]
«llepponnueckas cuctemMa XHUMHYECKUX
anemeHToB JI. 1. MeHnneneeBa»

XapakTepu3oBaTh JJIEKTPOHHOE
CTpOCHHE aTOMOB XAMHAYECKUX
3JIeMEHTOB 1—4 meproaoB, HCIONB3YS

OOHATUSL  «S-, P-, 0-3JI€KTpOHHBIE
opOHTATINY», «IHEPTETUUECKUE YPOBHUY.
OOBSACHATD 3aKOHOMEPHOCTHU
HU3MEHECHUS  CBOHCTB  XHMHYECKHX

3JIEMEHTOB M  HMX COCIMHCHHH IIO
nepuoaam u rpynnam Ilepuoanueckoit
CHUCTEMBI XUMUYeCcKux semeHToB /. U.
MengeneeBa

Crpoenue BeuecTBa. MHorooopasue Beuectn (4

)

1. CrtpoeHue BeliecTBa. XUMUYECKast
CBSI3b. BUIIBI XUMHUYECKOU CBA3U
(xoBaJyIeHTHAs HEMOJIIPHAS U MOJIIpHAs,
HMOHHAs, MeTaJUTMYecKas). MeXaHu3MBbI
00pa30BaHus KOBAJICHTHONH XUMHUYECKON
cBsi3U (OOMEHHBIH U JOHOPHO-
aKIIeTTOpHBII). BogopoaHas cBs3b.
BaneHTHOCTh. DNEeKTPOOTPUIIATETLHOCTb.
Crenenb okucieHus. IoHbI: KaTHOHBI U
aHUOHBI. BemiecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA.

2. Tunbl KPUCTAIITMYECKUX PELIETOK U

CrtpoeHue BelecTBa. XUMHUUECKas CBS3b.
Bunbl xuMmudeckoil CBs3M (KOBaJICHTHAS
HENoJisipHasT W TOJIApHasi, HOHHAs,
MeTaJTnIecKas). MexaHu3MBI
00pa3oBaHMs KOBAJCHTHOH XHMHUYECKOW
CBS3U (oOMeHHBIH " JIOHOPHO-
AKIEITOPHBIN). Bonopoanas CBSI3b.
BaneHTHOCTh. DIEKTPOOTPUIIATENLHOCTD.
CTCHCHL OKHUCJICHUS. I/IOHI)II KAaTHUOHBI U
aHUOHBI. BemiecTBa MOJEKYJIIPHOIO H
HEMOJIEKYJSIPHOTO ~ CTPOCHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI
KPUCTAINIMYECKUX PEIIETOK U CBOMCTBa

PackpsIBaTh CMBICIT U3y4aeMbIX
TOHATHH (BBIACNATE WX XapaKTEpHBIC
MIPU3HAKW) W TPUMEHATH 3TH IOHATHUS
IIPU ONHCAaHUM COCTaBa M CTPOCHUS
BEIIECTB, Ui OOBSICHEHUS OTICIBHBIX
¢aktoB u sBieHWA. 6 OnupenensaTs
BUJIBI XMMHYECKOH CBSI3H
(KOBaJIEHTHOM, HOHHOM,
METAJIINYECKOH, BOJIOPOJTHOM) B
COCIMHEHMIX; TUIN KPHUCTAUIMUECKOH
PpemETKH KOHKPETHOTO BEIIECTRA.

OnpenensaTe BaJCHTHOCTh U CTENCHb
OKHCJICHHS XUMHWYECKHX 3JIEMEHTOB B

cBoiicTBa BerecTs. [ToHsATHE O AuCTIepcHbIX | BEWECTB.  IIOHATHE O  JMCHEPCHBIX | COCAMHCHMAX PA3ITMYHOIO COCTABA.
cucTeMax. VICTHHHbIE M KOJTOMIHbIE cucremax. HcrtuHHble u komouzaHsle | IlpoBoguts BBIYUCIICHUS c
pacTBOpbL. MaccoBast 10715 BELECTBA B pacTBOpbl. MaccoBasi OISl BEHIECTBA B | MCHOIB30BAHUEM IOHATHA «MaccoBas
pacTBope. pacTBope. Knaccudukanms | momst BemecTBa B pacTBOPE»
3. Knaccudukarus neopranuueckux | HEOPraHHICCKIX COeZMHEHHUH.
coeaunenuit. Homenknarypa Howmenknatypa HEOPTaHHUUYECKUX
HEOPTaHHIeCKUX BEIIECTB. BEILIECTB. I'enetnyeckas CBSI3b
4. TeHeTHyecKas CBsI3b HEOPraHUCCKUX BEIIICCTB,
HEOPraHMYECKUX BEIIECTB, NPHHAyIexKamux | PHHAATCHKALIX K PasIMIHBIM Klaccam
K Pa3IHYHBIM KJIaccam
Xumnyeckue peakuuu (5 4)
1. XuMuyeckast peaxiusl. Xumnueckass peakuusa. Knaccugpukamus | OOBSACHATS  3aBHCHMOCTB  CKOPOCTH

Knaccuukarus XUMIYECKUX peakiuil B
HEOpPraHUYECKON U OpraHu4eCKOM XUMHUU.
3aKOH COXpaHEHHsI MacChl BEILIECTB; 3aKOH
COXpaHEeHMsI U IPEBPALCHUsI SHEPTUU TIPU
XUMHUUYECKHUX PEaKLMSIX.

2. CkopocTb peakiuu, e
3aBUCHMOCTb OT Pa3In4HbIX (HPaKTOPOB.
O6parumsbie peakiuu. [lpakTuyeckast
pa6ota Ne 1. BiusiHue pa3nu4HbIxX
(haKTOpOB Ha CKOPOCTh XUMHYECKOM
peaximu. BeraucieHns — pacueTsl ¢
HCTIONBb30BaHUEM MOHATHS «MaccoBast OIS
PacTBOPEHHOTO BELLECTBA»; — PACUETHI 110
YpaBHEHMSIM XMMUYECKUX PEAKLIUI, B TOM
4lcIIe TEPMOXUMHUECKUE PACUETHI

3. XuMHUeCcKoe paBHOBECHE.
@DaKTopBl, BIUAIOLINE HA COCTOSTHUE
XUMHUUYecKoro pasHosecus. [Tpunnun Jle
[Tarense.

4, DNEKTPOTUTHYECKAS JUCCOITUAITHS.
CubHBIC U CiTa0ble AMeKTpouTh. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCAs,
HeUTpanbpHas, wenoynas. [lonstue o

XUMHYECKIX PEaKIUi B HEOPTaHUIECKOU
51 OpraHUYecKoi XHAMUH. 3akoH
COXPaHCHHMS MAacChl BEIIECTB, 3aKOH
COXpPaHCHHS U IPEBPAIICHUS SHEPTUH IIPH
XUMHYECKUX PEaKIHsIX. CkopocTb
peakiuu, e€ 3aBHCHMOCTh OT PasIIMIHBIX
(haxTopos. OO6parumbie peakuuu.
Xumuueckoe  paBHoBecue.  DakTopsl,
BIMSIOIINE HA COCTOSHHE XMMUYECKOTO
paBHoBecus. Ilpunnun Jle Illarense.
DNEKTPOTUTHYECKAS JIMCCOIUALIMSL.
CunpHble U cnabbie dnekTponuTsl. Cpema
BOJHBIX pAcCTBOPOB BEIIECTB: KHCIas,
HelTpanbHas, IenaoyHas. IloHstue o
BoJiopoHOM TTokazarene (pH) pactsopa.

Peakumu wonHoro ooOmena. [mmponms
OpraHNYEeCcKUX u HEOpPraHUYECKUX
BEIIIECTB. OKHCIIUTENBHO-

BOCCTAaHOBHUTCIIBHBIC PCAKIHU. TlonsTue
00 3JIeKTpOJN3€ PACIUIaBOB M PACTBOPOB
couiell. [Ipumenenue anexTponusa.
JdeMoHCcTpauuu
KPUCTAJIMYCCKUX

MOICIn

peléToK;

XMMHYECKOM peakuuu OT PAa3IUYHBIX
¢dakTopoB. 6 OmpenensaTe XapakTep
CMEIEHHU XUMHUYECKOTO PaBHOBECHS B
3aBHCUMOCTH oT BHEIIIHETO
BoszzeiicTBus (mpunamm Jle HlaTtense).
CocraBisTb YpaBHEHMsI  peakLuil
pa3IMYHBIX  THIIOB; MOJHBIE |
COKpaIIEHHbIE  HOHHBIE  ypaBHEHUSA
peakiyii, y4HThIBas yCIOBHA, IIpHU
KOTOPBIX 3TH PEaKIiK UAYT O KOHIIA.
IToaTBepxnathb CyLIECTBOBAaHUE
Te€HETHYECKOU CBSI3HU MEXIY
HEOPraHUYECKUMH  BEIIECTBAMH  C
MIOMOILBIO ypaBHEHUI
COOTBETCTBYIOLIUX XUMHYECKHX
peakuui.

[IpoBoanTh, HaOMIOAATH W OIMCHIBATH
XUMHWYECKUN SKCIEPUMEHT: 1o
OTIpEICIICHUIO cpensl BOJIHBIX
pacTBOpPOB  BEIIECTB,  BBISBICHHIO
YCJIOBUH MPOTEKAHUS PEAKIIUA HOHHOTO
obMeHa, HU3YYCHHIO BIUSTHUS
pa3nu4HBIX (AKTOPOB HAa CKOPOCTh




BoZopoaHOM Mokazarene (pH) pactsopa.
Peakmun nonHoro oomeHa.

5. T'maponus opraHMYECKuX 1
HEOPTaHMYECKUX BemecTB. OKHUCIUTEIEHO-
BOCCTAaHOBHTEINIbHBIE peakin. [loHsaTHe 00
ANEKTPOIIH3E PACIUIABOB M PACTBOPOB COJIEH.
[Ipumenenue snekTponusa.

pasiokeHue TMepoKkcuaa BoAoOpola B
MIPHUCYTCTBUH KaTaIn3aTopa.
JlaGopaTopHble paGoThl — TIPOBEICHUC

peaxmuit HOHHOTO obMeHa; —
OTpe/ieTICHUE Cpe/ibl PACTBOPOB BEIICCTB
c ITOMOIIIBIO YHHBEPCAIILHOTO
MHUKATOPA.

IIpakTnuyeckass padora Ne 1. Bnusuue
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh
XUMUYecKol peakiuu. Beruucnenus —
pacueTbl C HCIHOJb30BAHUEM MOHATHS
«MaccoBas JIOTIst PacTBOPEHHOTO
BEIIIECTBa»; — PACYETHl 110 YpaBHEHUSIM
XMUMHUYECKHX pEaKknuii, B TOM HYHCIE
TEPMOXHMHUYECKHE PacyEThI

peakuuu.

CrnemoBaTe TpaBWIaM  IIOJIE30BaHHSA
XUMHUYECKON MOCYI0N M 1ab0paTOPHBIM
000pyIOBaHUEM.

[IpencraBnsaTh Pe3yIBTATHI
XIMHYECKOTO JKCIepUMeHTa B (opme
3alMCH YpaBHEHUH COOTBETCTBYIOIINX
peakuuii W Jenath BBIBOJBI HA UX
OCHOBE.

IIpoBoauTh BBIYMCTICHHS o
YPAaBHCHHSM XHMHUYECKUX PCaKIMH, B
TOM UYHUCJIE TEPMOXUMHUYECKHUE PACUETHI

~

a3nes 2. Heopranuyeckas xumus (16 1)

Hemerauabl (8 4)

1. Hewmeramner. ITonoxenne
HeMeTaioB B [lepuoguueckoii cucreme
xuMmudeckux anemeHToB J. . Menneneera
U 0COOEHHOCTH CTPOEHHS aTOMOB.
duznyueckre CBONCTBA HEMETAJJIOB.

2. AnnoTponust HEeMETauIoB (Ha
puMepe KUCIopoa, cepsl, pocdopa u
yriaepona).

3-8. XuMHYECKHE CBOWMCTBA BaKHEHIIMX
HEMETaUIOB  (TaJOTEHOB, CEpHI, a30Ta,
dochopa, yriepoga W KpEeMHHs) H HX
COEIMHEHU N (okcumos,
KHCIIOPOICOAEPIKAIIUX KHCJIOT,
BOJIOPOJHBIX coequHeHuil). IlpumeHeHue
Ba)KHEHIIIMX HEMETAJIOB U MX COCIMHCHUM

Hemerammer. IlonokeHne HeMeTaIoB B
[lepnoguueckoil cucTeMe XHMHYECKUX
smemeHToB  JI. WM. MenzgeneeBa u
0COOEHHOCTH CTPOCHUS aTOMOB.
dusznueckre - CBOMCTBA  HEMETAJLJIOB.
AnnoTpornusi HeMeTayulIoB (Ha TpuUMepe
KHCII0poaa, cepsl, dhochopa U yriepona).
XHUMHUYeCcKre CBOICTBa Ba)KHEHIIINX
HEMETaJJIOB (TaJoreHoB, Cephbl, a3o0Ta,
dbocdopa, yriepoga W KpeMHHS) U HUX

COCAUHCHUI (OKCHITOB,
KHCJIOPOJICOICPIKAIITIX KHCIIOT,
BOJIOPOIHBIX coennHeHui). [IpumeneHme
Ba)KHEHIIIHMX HEMETAIIJIOB u 1504
COEIMHEHU

PackpeiBaTh CMBICT N3y4aeMBIX
TOHATHH (BBIACNATE WX XapaKTEPHBIC
MIPU3HAKW) W TPUMEHATH 3TH HOHATHUS
IIPU ONHCAaHMH COCTaBa M CTPOCHUS
BEILECTB, Uil OOBSACHEHUS! OTIEIBbHBIX
(aKToOB U SIBJICHUIA.

OOBsICHATH 00IIMEe 3aKOHOMEPHOCTH B
U3MECHEHHUU CBOMCTB HEMETAJUIOB M HX
COCIMHEHUN C Y4YE€TOM CTpOEHMS HX
aTOMOB u TIOJI0XKEHHS B
[lepropndeckoit cuctemMe XMUMHYECKHX
snemenToB . . Menzaeneena.
Xapaktepu3oBaTh (OIMUCHIBATH) OOIIHE
XMMHUYECKHE CBOWCTBA HEMETAJUIOB, MX
Ba)XHEHIINX COCAMHEHUH, OATBEPKIast
9TO ONMCAHWE TNPHUMEpPaMU YpaBHEHUH

COOTBETCTBYIOLIUX XUMHUYECKHUX
peaxkuuii.

XapaxkTepu3oBaTh BIIMSIHUE
HEMETAJUIOB M HUX COEIWHEHUM Ha
JKUBBIE OpTaHU3MBI; OTIMCHIBATh

IPUMEHEHHE B PA3JIMYHBIX 00IacTIX
MIPAKTUYIECKOH IEATEIbHOCTH YEI0BEKa.
PackppIBaTh CYIIHOCTb OKHCIUTEIBHO-

BOCCTaHOBHTEIIBHBIX peaknuii
TIOCPEACTBOM COCTaBIICHUS
9JIEKTPOHHOTO OajlaHca 3TUX PEaKIH.
IIpoBoauts peakuuu,
HOATBEPKIAFOIIHE XapaKTepHbIe
CBOMCTBa N3y4aeMbIX BEILIECTB;
pacro3HaBaTh OIIBITHBIM nyTéM
AQHHOHBI, IMPUCYTCTBYIOLIME B BOJIHBIX
pacTBopax.

HaGmonats " OTINCHIBAaTh
JI€MOHCTpaNOHHbIE OTIBITHI;
MIPOBOANTHG W OIHCHIBATH XUMHYECKUI
SKCHEPUMEHT (;raboparopHble u
MpaKkTHYeCcKHe paboThl).

[MpexncraBasiTe pe3ysbTaThl

XIMHYECKOTO JKCTIepUMeHTa B (opme
3allMCH yPaBHEHUN COOTBETCTBYIOLIUX
peaknuii W Je’aTh BBIBOABI HAa WX
OCHOBE.

CrnermoBaTh TpaBMJIaM  IOJB30BAaHUS
XIMHYECKOH NOCyI0i 1 1ab0paTOPHBIM
000pyJIOBaHUEM.




[TpoBoauTh BBIYHCIICHHS 1o
YPaBHEHUSAM XUMHYECKHX PEaKIUH.
CaMOCTOSITENIBHO ~ IUIAaHUPOBATh |
OCYIIECTBIISITE CBOIO II03HABATEIHHYIO
JeATeNbHOCTh;, INPUHUMATh aKTHBHOE
ygacTHe B  TPYOIOBOW  y4eOHOI
JeATEIEHOCTH.

MeTtasibl (8 1)

1. Mertamisr. Ilooxenne MeTallioB B
[Tepuoauueckoit cucTeMe XUMHUUECKUX
anemeHToB JI. 1. MeHnneneesa.
OCOOCHHOCTH CTPOCHHUSI AIEKTPOHHBIX
000J104eK aTOMOB MeTa1oB. O0IIHe
(u3nveckue CBONCTBAa METAJLIOB.

2. CraBBl METAJIOB.
DNEeKTPOXUMUICCKAN PsI] HAPSHKSHUH
METAJLJIOB.

3. 3-8. XuMHuecKue CBONCTBA
BaXHEHUIIINX METAIUIOB (HATPUH, KaJuii,
KaJlbLIMH, MarHui, aJlOMUHUH, LIUHK, XpOM,
JKeJe30, MeJIb) M UX coequHeHui. O01me
CrocOO0BI MOTYYCHUS METAJLIIOB.
Mertannyprus. Kopposus meTanios.
Croco0bI 3alUThl OT KOPPO3UH.
HpI/IMeHeHI/Ie MCTAJIJIOB B 6I)ITy U TCXHUKEC

Merannel. [lonokeHne MeTalsioB B
[lepnognueckoit cucteMe XHUMHUYECKUX
3JIEMEHTOB J1. n. Menpeneena.
OCOOCHHOCTH CTPOCHHUS  DJICKTPOHHBIX
o0omouek aromMoB MetaioB. OoOmrue
(usnveckue cBoiicTBa MeTayUIOB. CIUIaBhI
METAJIOB.  DJNEKTPOXUMUYECKUN s
HanpsDKEHUH — METalioB.  XUMHUYECKHE
CBOMCTBa BaYKHEHIIINX METAILIOB (HATPHIA,
KaJlnii, KaJablMi, MAarHui, aJIOMHHHH,
OUHK, XpOoM, JKelIe30, Menp) U uX
COEIUHEHNN. O6mme CIIOCOOBI
MONMYYCHHSI METaIoB. MeTauryprs.
Kopposzuss meramnoB. CriocoObl 3amiuThl
OoT Kopposuu. [IpumMeHeHHEe MeTauioB B
OBITY ¥ TEXHUKE

JdeMoHcTpauuu — 00pasisl
HEMETAJIJIOB; — B3aUMOJICCTBHE MEOH C
A30THOU KHCJIOTOH pazIu4HOI
KOHIICHTPAINH;, — KOJUICKIHS «MeTautbl
1 CILTaBbI».

JlabopaTopHble ONBITHI —
KadeCTBEHHBIC PEAaKIWHd HA aHHUOHBI M
KaTHOH aMMOHHS, — B3aWMOJICHCTBUE
TUAPOKCHJA aJIIOMHUHHA C pacTBOpaMu
KHCIIOT W IIeJoYeil; — KavyeCTBEHHBIE
peakuuu Ha KaTHOHBI METaJIIOB.

PackpsiBaTh CMBICIT H3y4aeMBbIX
MOHATUI (BBLAEIATH MX XapaKTepHbIE
MPU3HAKHM) U NPUMEHATh STH MOHATHS
IIpU ONHCAHUM COCTaBa M CTPOEHUS
BEIIECTB, Ui OOBSICHEHUS! OTIEIBHBIX
(aKTOB U SIBJICHUIA.

OOBsICHATH O0IIME 3aKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB JJIEMEHTOB —
METAJUIOB U MX COENMHEHHH C y4ETOM
CTPOCHHUS MX aTOMOB M IOJIOKEHHS B
Ilepuoguueckoil cucteMe XMUMHMYECKUX
snemenToB . . Menzaeneena.
XapakTepu3oBaTh (OIHCHIBATH) OOIIHUE
XMMHYECKHE CBOMCTBA METaUIOB, WX
BAKHEUIIIUX COEAUHEHUH, TOATBEPKIas
3TO OIUCAHUE IPUMEPAMH YPaBHEHUIL
COOTBETCTBYIOLIUX XUMHYECKHX
peakiyii; IpUMEHEHHE METaIJIOB B
pasnMUHBIX ~ 00JacTsX, a  TaKke
HCHONB30BaHUE MX I CO3JaHUS

COBPEMEHHBIX MaTepHaIoB H
TEXHOJIOTHH.

PackpbIBaTh CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBHUTEIHLHBIX peakuui
MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OaaHca STHX PeaKIluil.
IIpoBoguts peakuuu,
MOJITBEPIKAIOIITHE XapaKTepHbIE
CBOICTBa M3y4aeMBbIX BEIIECTB;

pacrno3HaBaTh OIBITHBIM HyTéM HOHBI
MCTaAJUIOB, MMPUCYTCTBYIONIUC B BOJHBIX

pacTBopax.
HaGmonats " OTINCHIBAaTh
JI€MOHCTpaNOHHbIE OTIBITHI;
MIPOBOANTDh W OIHCHIBATH XUMHYECKUH
9KCIIEPUMEHT (;maboparopHbie u
npaktudeckue pabotsl). IlpeacraBisars
pe3yabTaThI XUMHYECKOTO

SKCIepuMeHTa B (opMmMe  3amucu
YPaBHEHUN COOTBETCTBYIOLUX PEAKIUIA
U JIeNIaTh BBIBOJIBI HA X OCHOBE.
CnenoBaTe mIpaBHJaM  IOJIb30BaHUSA
XMMHUUYECKOH IOCyI0H 1 1a00paTOPHBIM
000pyIOBaHUEM.

IIpoBonuTs BBIUUCIICHUS 1o
YPaBHEHHSAM XUMUUECKUX PEAKIIUH.
CamocTodTenbHO  IUIAHUPOBATH U
OCYLIECTBIISITH CBOIO II03HABATEIHHYIO
JeSITeIbHOCTD;, TPHHUMATh aKTHBHOE
ydJacTMeé B  TPYNIOBOW  ydeOHOI
JIeSITeTbHOCTH

Pa3gen 3. Xumus u xku3Hb (4 4)

Xumusi M Ku3Hb (4 4)

1. Ponp xumuu B 00ecrieueHII

Ponp XUMHN B obecrieueHnN
OKOJIOTHUECKOW,  JHEPreTHYECKOM W

PackpbiBaTh poJib XMMHUHU B PELUECHUH
SHEPreTUYECKUX, CBIPBEBBIX u




9KOJIOTHYECKOH, SHEPreTUUECKON U
MTUIIEBOM 0€30MIACHOCTH, PA3BUTHH
METUIHEL.

2. [oHsATHE O HAYYHBIX METO/IaX
MO3HAHMS BEIIECTB U XUMHYCCKUX PEaKIIUil.
[IpencraBnenns 06 OONINX HAYIHBIX
MPUHIUIAX MPOMBIIUICHHOTO TOTYYCHUS
Ba)KHEHIIHX BeuecTB. UenoBek B Mupe
BEIIICCTB M MAaTCPUAJIOB: BAKHCHIIIHE
CTPOUTENBHBIC MaTePHAJIbI,
KOHCTPYKIIMOHHBIC MaTepPHaIbl, KPACKH,
CTCKJIO, KePaMHUKa, MaTCPUABI IS
ANIEKTPOHUKH, HAHOMATEPUAIIBI,
OpraHUYecKue U MUHEPAIbHbIC Y00pEHUSL.
3. XHMUS ¥ 310POBbE YETOBEKA;
MpaBHUJIa UCTIOB30BAHHS JIEKAPCTBEHHBIX
MpenapaToB; MpaBuia OE30MacHOro
HCTIOJIb30BaHUS MPEMapaToB OBITOBOM
XHMHH B IIOBCEIHEBHOM KU3HU

4, Kourpoasnast pa6ora 1 1o
Teme «Heopranudyeckast XUMUSD».

MUIIEBON 0e30MacHOCTH,
MEIHIUHBL.

pa3BUTHUH

[TonsTue o HaYy4YHBIX MCTOJAaX ITO3HAHUA

BEIIECTB M XUMHYECKHX
IIpencraBnennss 00 oOmIx

peaxkuuil.
HaYYHBIX

MPUHIOUIAX TPOMBIIIICHHOTO TOXYYEHUS
BAKHEHIINX BelECTB. YEIOBEK B MUpE
BEIIECTB M MaTepUalioB: BaKHeHIIne
CTPOUTEJIEHBIE MaTepHalbl,

KOHCTPYKIIMOHHBIC MAaTCpualibl,

KpackH,

CTEKIIO, KE€paMuKa, Marepualibl JJIA

AIIEKTPOHUKH, HaHOMAaTepHUaJIbI,
OpraHHYecKue u MUHEpaIbHbIE
ynoOpeHusl.

XUMHUS W 3[0pOBBE YENOBEKA: IpaBHIIA
UCIIOJIB30BAHUS JIeKapCTBEHHBIX
IpernaparoB;  IpaBwiIa  0E30MacHOTOo
UCIIONIB30BAaHMS  TIPEnapaToB  OBITOBOM

XUMHHU B HOBCQHHCBHOﬁ KNU3HHU

9KOJIOTUIECKUX npobem
YeJI0BEYECTBA, OINUCHIBATH OCHOBHBIC
HAIIPABJICHUS. PAa3BUTHA XUMHYECKOH
HayKH M TEXHoJoruu. IIpuMeHsATh
mpaBuWja OE30MacHOTO OOpaIieHust C
BEILECTBAMH, HCIIONB3YEMBIMH B
MIOBCEIHEBHON KH3HH, IpaBHiIa
MOBEACHUs B  IEIIX cOepexeHus
370pOBbS M OKPY’KarOIIEH MPUPOIHOMN
Cpesbl; TOHHMMarh Bpeja (OIMacHOCTB)
BO3/ICHCTBUSI HAa JKMBBIE OpPraHU3MBI
OIpeAeIEHHBIX BEILIECTB, CMBICI
MokaszaTeist  IAK,  HOSCHATh  Ha
IpUMepax CII0COOBl yMEHBIUCHUS |
NpeIOTBPALICHHS uxX BPEIHOTO
BO3JEHCTBUSL. AHanu3upoBaTh u
KPUTHYECKH OLCHHBATh WH(OPMAIHIO,
CBSI3aHHYIO c XUMHYECKHMH
mporeccaMM W HMX BIMSHHEM Ha
COCTOSIHHE  OKpYJXKaloled  Cpemsl.
Wcnons3oBath TOJIYUYCHHBIC 3HAaHUA U
Npe/ICTaBICHUS 0 chepax
JACATCIBHOCTH, CBA3AHHBIX C HayKOﬁ n
COBPECMCHHBIMU TCXHOJIOTHUAMH, KakK
OCHOBY MJIsl OpHCHTalluH B BBIOOpE
cBoell Oyamymeli TmpodeccHoHANBHOM
JeaTenbHoCTH. [IpMHUMATh ydacTue B
o0CcyxIeHHN TpoOIeM XUMHUYSCKOU H

9KOJIOTHYECKOH HaIpaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3HLHIO
o npobieme U IpeJiarath

BO3MOXKHBIE IIYTHU €€ PEIICHUs

IloBTopenue (3 u)




