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NOACHUTEJIbHAS 3AITUCKA

Hactosiass  nporpamma  cocramjieHa  Juist  ydamxcess  xumMHn 11 kjaccos
o0ueo0pazoBatTe/IbHLIX YUpeXJicHHH Ha 6a3oBoM ypoBue 34 u/ron (1 u/Hen.).

Jlannullt Kype yuaumecs M3yqaloT mnociie Kypca XMMUH Ais 8—9 kmiaccoB, rjae oHu
NO3HAKOMHIHCH ¢ BAKHCHIIMMH  XMMHYECKUMH  TNOHATHMSMH, HEOPTaHUYECKUMH U
OPTaHHYCCKHMH BEILIECTBAMH, NPUMEHSEMBIMH B IIPOMBIIIJIEHHOCTH U B ITOBCEIHEBHOM KU3HH.

Hzyuenne XuMHH B cTapiuei 1ikose Ha 6a30BOM ypOBHE HalpaBJIeHO:

* Ha OCBOEHHME 3HAHMH O XMMHYECKOH COCTaBJISIOLIEH €CTECTBEHHO-HAYUHOH KapTHHEI
MHPA, 0 BOKHCHIIMUX XUMHYECKHX NOHATHSIX, 3aKOHAX U TEOPUSX;

* Ha OBJAICHHE YMEHHMAMM IIPUMEHSTb INOJIYYEHHbIE 3HAHMS IS OOBICHEHUS
Pa3HOOOPa3HBIX XUMHYECKHX SBJICHHN M CBONCTB BELECTB, I OLEHKH PO XHMHH B Pa3BUTHH
COBDEMECHHBIX TEXHOJIOTHH H MOJYYE€HHH HOBLIX MaTepHaJIOB;

* Ha pasBUTHE II03HABATE/ILHBIX HMHTEPECOB M HHTENIEKTYaIbHBIX CIIOCOOHOCTEH B
MPOLECCE  CAMOCTOSTENILHOIO INPHOOPETEHHS XUMHYECKHX 3HAHUM ¢  HCIOJIb30BaHUEM
Pa3THYHBIX HCTOYHHKOB HHOOPMALIMY, B TOM YHCJIE KOMIILIOTEPHBIX;

* Ha BOCNHUTaHHE YOEXAECHHOCTH B IIO3UTHBHOH PONH XHMHH B XXH3HH COBPEMEHHOTO
OOuIeCTBA, HEOOXOAMMOCTH XHMHYECKH TIPAMOTHOTO OTHOIIEHHS K CBOEMY 3LOPOBBIO H
OKp)Xalollei cpene;

® Ha NPUMCHEHHC IIOJYYCHHBIX 3HAaHMH M YMEHHH A7 O€30MacHOTO HCIIOIb30BAHUS
BCUISCTB M MAarepHalioB B OBITY, CENbCKOM XO3SMCTBE W Ha IPOM3BOACTBE, M PEUICHHUS
TIPAKTUYECKHUX 3a1a4 B IOBCEAHEBHOM JKU3HHM, A1 IPERYTIPEkKICHUS SBICHUHN, HAHOCAILUX BPE
300POBBIO YEII0OBEKA M OKpPYXKaroLIei cpese.

JlanHas mporpamma mpesycMarpuBaeT (GOPMHpOBaHME y YUAIIUKCS O0OIIe yaeOHBIX
YMEHHH M HABBIKOB, YHHBEPCAIBHBIX CIIOCOGOB AEATENFHOCTH M KIIOYEBBIX KOMIETEHIMH. B
JTOM HAlPABICHUH NPHOPUTETAMH IS y4eOHOTO IIpeAMeTa «XHMHUsS» B CTaplled MmKoje Ha
0a30BOM ypOBHE SIBIISIOTCS: YMEHHE CAMOCTOSTEILHO 1 MOTHBHPOBAHHO OPraHHU30BBIBATE CBOIO
TI03HABATEIIPHYIO AEATENBHOCTh (OT MOCTAHOBKH LEJH IO TOJYy4YEHUS M OLEHKH pEe3ylIbTara);
ONpEICICHUE CYIHOCTHBIX XapaKTEpUCTHUKU3YUaeMOTo OOBEKTa; yMEHHE Ppa3sBEPHYTO
0DOCHOBBIBATh CYXKICHHS, NaBaTh ONpPENCICHHS, IPUBOAUTH J0KA3aTeIbCTBA; OICHWBAHHE H
KOppEKTHPOBKA CBOETO IOBEJEHMSA B OKpPYXKAFOILIEH Cpejie; BLIIONHEHHE B IIPAKTHYECKOH
ACATCIPHOCTH M B TOBCEIHEBHOM >KHU3HM DKOJIOTHUECKMX TpeGOBAaHHM; MCIIOIL30BAHUE
MYJIbTHMEMHHBIX DPECYPCOB M KOMIIBIOTEPHBIX TEXHONOTHM s 00padoTKH, Iepenay,
CHCTeMaTH3aUuM¥  WH(GOpMalMM, CO3JaHMs (a3 JAHHBIX, NPE3CHTAMH DE3yIbTATOB
I103HaBaTEIbHOA M NIPAKTHYECKOH JeSITeIbHOCTH.

Benymwas pons B packpeiThn coAepxaHHus Kypca XuMHH 11 kjacca NpUHAAIEKUT
TICKTPOHHOH TEOPUH, NEPUOJUYECKOMY 3aKOHY H CHCTEME XHMHYECKMX DJIEMEHTOB Kak
Haubosee 00IUMM HayYHBIM OCHOBAM XMMHUHU.

B nanHoM Kkypce CHCTEMATH3UPYIOTCH, 0000ILAIOTCS U YIIyONsIOTCS 3HAHUS O paHee
U3YUCHHBIX TCOPUSIX U 3aKOHAX XUMHYECKOH HAYKH, XUMHYECKHX MpOLEccax M IPOM3BOJICTBAX.
B 310M yyaumMcs noMoralor pasnuuHble HACISAHBIE CXEMbI U TadJIULB], KOTOpPBIE MTO3BOJIIOT
BBI/IEJIUTH CAMOE INIaBHOE, CAMOE CYLIIECTBEHHOE.

Conepxanue THX pa3fefoB XUMHHU PacKpbIBacTCs BO B3aUMOCBSI3H OpPraHMYECKHX H
HEOPraHUYEeCKHUX BELIECTB.

Ocoboe BHUMaHME yjeIeHO XHUMUYECKOMY IKCIEPUMEHTY, KOTOPBIH SIBNSIETCS OCHOBOH
$opMHUpOBaHus TEOpETHYECKUX 3HAHMIA. B KOHLIE KypCa BBLAEIECHbI TPU MPaKTHUECKUX 3aHITUSL
0000waroero XapakTepa: pelUEHHE OKCIEPUMEHTAJIbHBIX 3aJad [0 OpPraHH4YeCKoH H
HEOPraHMYECKOH XMMHH, NOTyYeHHE, COOUpaHue U pacno3HaBaHue ra3os.



COJIEP)KAHUE YUYEBHOU IUCCUMITJIUHbI
11 xnacc 34 u/ron (1 u/nen)

TEOPETHYECKHUE OCHOBbLI XUMHH
Tema 1. Baskneiimne XaMHuecKHe NOHATHS U 3aKoHbI (3 1)

ATtoM. Xnumuueckuii snement. M3otonsl. IIpocThie U CI0XHBIE BELIECTBA.

3QKOH COXPaHEHHS MAcChl BEILECTB, 3aKOH COXPAaHEHMs M IPEBPALUECHHMS SHEPIUM NpPH
XHMHYECKHX peaklMsX, 3aKoH IOCTOSHCTBA cOCTaBa. BeliectBa MOJIEKYJSPHOTO U
HEMOJIEKYISPHOTO CTPOCHHUA.

Tema 2. Ilepnoauecknii 3aK0H ¥ MePHOAHYECKAS CHCTEMA XHUMHYECKHX 3/1€MEHTOB
A. K. MenneneeBa Ha 0cHOBe Y4eHHS 0 CTPOCHUH aTOMOB (4 1)

ATtomusle opOuranu, s-, p-, d- u f-anexTponsl. OCOOEHHOCTH pa3MelIeHUs IEKTPOHOB 110
OpOHMTalsiM B aroMax MalbiX M OONBLIMX NEPHOI0B. JHEPreTHUeCKHe YPOBHH, MOAYPOBHHU.
CBsI3b MEPHOANMYECKOrO 3aKOHA ¥ IIEPHOUUECKON CUCTEMBI XMMHUYECKHX 3JIEMEHTOB C TEOpHUeH
CTpOeHHs aToMOB. KOpOTKU# U AMTMHHBIM BapHaHThI Ta0THIIBI XUMHIECKHAX TIEMEHTOB.

IMonoxeHue B mepuomuyeckod cucreMe Xxumudeckux onementoB JI. U. Mengeneera
BOJ0PO/a, JIAHTAHOHKIOB, AKTHHOKIOB M UCKYCCTBEHHO IOJYUSHHBIX 3JIEMEHTOB.

BaneHTHOCTP M BaIEHTHBIE BO3MOXKHOCTM aTOMOB. IlepHOAMYECKOE H3MEHCHHUE
BAICHTHOCTH ¥ Pa3MEPOB aTOMOB.

Pacuemnvie 3a0ayu. Borumcienus Maccel, o6beMa HIIM KOJHYECTBA BEIIECTBA MO
H3BECTHOM Macce, 00beMy MIIM KOJIMYECTBY BEIECTBA OJJHOTO M3 BCTYIHUBIIHNX B PEAKIHIO HIIH
NOJIY4YHMBUIMXCS B PE3YJIBTATE PEAKIHH

Tema 3. Ctpoenne Bemecrsa (5 4)

Xumuueckas cBs3b. Bubl 1 MexaHu3MBl 06pa30BaHKs XUMUYECKOH cBsi3u. HoHHAs CBA3B.
Katnonsl u anuonbl. KoBaieHTHas HemMONSApHAs CBs3b. KOBaleHTHAs MONSpPHAas CBA3b.
OI1eKTpOOTpULATEILHOCTE. CTENeHb OKUCIEHUS. MeTammndeckas CBA3b. BOXOpOIHAsS CBS3b.
[IpocTpancTBEHHOE CTPOEHHE MOJIEKY) HEOPTaHHYECKUX M OPraHMYECKHX BELIECTB.

Tune! xpucTayIIMYECKUX PEIIETOK M CBOMCTBA BELIECTB.

[TprynHE MHOTOOOpa3ys BEIIECTB: H30MEPHS, FOMOJIOTHS, JIIOTPOIIHSI, H30TOIHS.

HucnepcHele cuctembl. Vctuuuble pacTBopbl. CHOcOOBI BHIpaXCHHS KOHLEHTPAIKH
pacTBOPOB: MaccoBas [0 PacTBOPEHHOrO BELIECTBA, MOJsipHas koHueHTpaius. Komronanee
pacTBOpEL. 30/, I'ElH.

Hemoncmpayuu. Mojenu MOHHBIX, AaTOMHBIX, MOJICKYJISPHBIX H  METaLIHYECKUX
KPUCTAIIIMYECKUX pelueTok. O dekt Tunnans. Moaenud MoJieKyJ1 K30MEpPOB, TOMOJIOTOB.

IIpakmuueckas paboma. IIpUrOTOBNEHHE pPACTBOPOB C  3aJaHHOH  MOJISPHON
KOHLIEHTpaLUeH.

Pacuemnvle 3a0auu. Breluucienne Maccel (KOJIMYECTBA BelIECTBa, 0O0BEMa) MPOAYKTa
pEaKLMH, €CM U1 €ro MNOJIyYeHHUs JaH PacTBOP C ONpPEAEIEHHOM MacCOBOH JOJEH HCXOQHOTO
BELLECTBA.

Tema 4. Xumuueckue peaknum (6 4)

Knaccudukanus XuMHUecKuX peakuuii B HEOpraHMYeCcKOH U OPraHHUeCKOl XUMUHU.

CxopocTb peakuuy, ee 3aBUCUMOCTh OT pa3iMUHbIX (PAaKTOPOB. 3aKOH JICHCTBYIOLHX MAacC.
Oneprust aktuBauuu. Karanms u  xatanusatopbl. OOpatuMocTh peakudd. XHMHYECKOE
paBHoBecue. CMmellueHHe paBHOBeCHs NOA JAeHCTBHEM pasnuuHbIX axropos. IIpuHumn Jle



Kucnorio-ocHosubie B3auMoaeHcTans B pactsopax. Cpena BOAHBIX pacTBOPOB: KHCTa,
Hefirpanbias, wenovdas. Monxoe npoussenenne Bojsl. Bogopommwiif mokasatens (pH)
pacTropa.

["'HApONH3 OPraHHYeCKUX M HEOPIaHUCCKUX COEJIMHEHHH,

Hemonemparyuu. 3aBUCUMOCTb CKOPOCTH PEAKIMK OT KOHIEHTPAIMM M TEMIEpaTypsl.
Pasnoxenne nepokcijia Bolopoia B PHCYTCTBHH KaTaM3aropa,

Oupenenciue cpesibl pacTBOpa ¢ IOMOIBIO YHHBEPCATHHOTO HHIMKATOPA.

Jlabopamopneie oneimer. TIpoBesierinte peakinit HOHHOrO OOMeHa JUis XapaKTepPHCTHKH
CBONCTB JIEKTPOJIUTOB.

IIpakmuyecxan paboma. Bausuue pasianuHblX (HaKTOpPOB Ha CKOPOCTh XMMHYECKOM
PEAKIHH.

Pacuemneie 3a0auu. Buuucienuss maccel (KoJIHMUeCTBA BELIECTBA, 00beMa) MPOAYKTa
PCaKUnH, €CId H3BECTHA Macca MCXOJHOIO BELIECTBA, COACPXKALIETO ONPENEICHHYIO MO0
NIpUMeceH.,

HEOPTAHMYECKAS XUMUSI
Tema 5. Metasnl (7 4)

TlonoxeHHe METaIOB B MEPUOAMYECKOM CHCTeMe XHMHYECKMX ojiemeHToB [ M.
Menzaeneesa. O6Iuue CBOMCTBA METALIOB. DNEKTPOXUMHYECKHH psfl HANPSKECHHH METaIOoB.
OOwmme crmocolbbl MOMyYeHHs METAIOB. DIEKTPONIM3 PAacTBOPOB M PacIUIaBoB. IIoHATHE O
KOPPO3HH MeTaIOB. CIIOCOOE! 3alUTHI OT KOPPO3KH.

O630p MeTa/uIoB INIaBHBIX MOArpYNI (A-TPyI) HEPHOAMYECKOH CHCTEMBI XMMHUIECKHX
3JIEMEHTOB.

O630p meTamioB no6ouHbIX noarpyrn (B-rpymm) meproau9ecKol CHCTEMBE XHMHUYECKAX
3JIEMEHTOB (Melb, IMHK, THTAH, XPOM, XKeJIe30, HUKENb, IIATHHA).

CnnaBbl MeTaILIOB.

OKCHIBI ¥ THAPOKCUIBI METAILIOB.

Hemoncmpayuu.  O3Hakomyienue ¢ o0pasuaMd MET&UIOB M WX COCIHHEHHMH.
BsanMoneicTBIE IENOYHBIX ¥ MIEJ0YHO3EMETBHBIX METAIIOB C BOOH. B3anMozeiicTBre MeH
C KHCIOpOAOM M cepoi. Onektponu3 pactBopa xmopuma memu(ll). OmeiTel 1o KOppO3uH
METaUIOB Y 3allUTE OT Hee.

Jlabopamopnuie onvimer. B3auMomeiicTBHe IIMHKA M JKejle3a C pPacTBOPAMH KMCIOT H
1esoye. 3HakOMCTBO ¢ 00pa3liaMK METAIOB U UX pyAamH (paboTa ¢ KOIUIEKLHSIMH).

Pacuernble 3a1aun. PacyeTsl 10 XMMHUUECKUM ypaBHEHHSM, CBS3aHHBIE C MACCOBOH JOJIEH
BBIX0JIa IIPOJYKTa PEAKLIUHU OT TEOPETHYECKH BO3MOXKHOTO.

Tema 6. Hemeranunl (9u)
O630op cBojicTB HeMeTalIoB. OKHUCIUTENBHO-BOCCTAHOBHTENIFHBIE CBOMCTBA THUITMYHBIX
HEMETaJLIOB.

Okcuibl HEMETAIOB M KHUCJIOPOACOACPXKAIUE KHCIOTHL. Boxoponbie COSIHHEHHS
HeEMeTaUIOB.

Hemoncmpayuu.  Obpazupl  HemeTawioB. OOpasupl  OKCHAOB  HEMETAUIOB  H
KHCI0POCOAepXkKaluX KUcIoT. ['operue docdopa, Xnopa, xee3a H MarHus B KHCIIOPOAE.

Jlabopamopneiti  npaxmuxym.  B3auMocBs3p  HEOpraHW4eCKHX M OPTaHHHCCKHUX
coeMHeHHUH, PellieHne sKcrnepuMeHTaIbHbIX 38Ja4.



TpeboBanis K YPOBHIO NOJAINOTOBKH BbINyCKHHKOB

B peavaktare H3VUCHIA XHMIH Ha 6a30BOM YPOBHE YUEHHK JI0JKEH 3HATH/IIOHUMATH:

* BOKHCHIINEG XHMHYCCKHE MOHSTHSA: BEIECTBO, XHMHUYECKHH JJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHIXIIBHBIC ATOMHAS M MOJCKYJASpHAs MacChl, HOH, AJUTOTPOIIHS, M30TONBI, XUMHYECKas!
crstzb, QXN4YJlhq, BaneHTHOCTH, CTENMEHb OKHMCJIEHHS, MOJb, MOJIIpHAas Macca, MOJIAPHLIH
00bEM, BCUICCTBA MOJEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUS, PacTBOPHI, 3JEKTPOJHT H
HEMICKTPOIIHT, 3TCKTPOTHTHYECCKAS IHCCOIHAIMS, OKHCIHTENb H BOCCTAaHOBHTEIb, OKHCIEHHE W
BOCCTAHORIICHHE, TerUoBOM 3¢ddeKkT peakiMd, CKOPOCTb XHMHMUECKOH DPEaKLHH, KaTaius,
XHMHYSCKOE DaBHOBECHE, YIIEPOAHBIR ckener, GYHKUMOHATBHAS TIpyNna, H30Mepus,
TOMOTOTHS,

* OCHOBHBIE 33aKOHBI XMMHH: COXpaHEHMsI Macchl BEILECTB, MOCTOSHCTBA COCTaBa,
NEPHOIHYESCKHIT 3aKO0H;

* OCHOBHBIC TCOPHH XHMHH: XHMHYECKOH CBS3H, IIEKTPOJUTHYECKOH IHCCOLHMALMH,
CTPOSHHS OPTAHHYECKUX COEIMHEHHIA;

* BOXHEHUIME BElECTBA B MaTepHaIbl: OCHOBHBIE METaLIBl M CILIABHL, CEpHas, COJISHas,
A30THas M VKCYCHAas KHCJOTHI, LIEIOYM, aMMHaK, MHHEpaIbHBIE yIOOpEHUS, METaH, 3THIICH,
AUETHIIeH, OCH30J, DTAHOJ, >XHPBI, MBUIA, [VIIOKO3a, caxapo3a, KpaxMmail, KIeTdarka, OelKH,
HCKYCCTBEHHBIE H CHHTETHYECKHE BOJIOKHA, KAYIYKH, ILJIACTMACCHL;

VMeTb!

* Ha3bIBaTh M3Y4YECHHBIE BEIIECTBA I10 TPHBUHATFHON HITH MEXIYHapOAHOH HOMEHKIATYPE;

* OIOpedessiTh BWICHTHOCTL H CTENEHL OKUCIEHHS XHMHMUECKHX JJSMEHTOB, THIL
XHMHYECKOH CBS3M B COCAMHEHHSX, 3apsij HMOHA, XapaKTep CpeAbl B BOAHBIX pacTBOpax
HEOPraHWYeCKUX COCIAMHEHUH, OKHCIUTENb M BOCCTAHOBHTENb, IPHHAIEKHOCTb BEIIECTB K
Pa3.TH4HbIM KlaccaM OPraHHYECKHX COSIUHEHUI;

* XapaKTepHU30BaTh 3JIEMEHTHl MajbIX HEPHOJIOB II0 HX IOJIOXECHHIO B IIEPHOAMYECKOH
cucreme 1. . Menneneena; obIye XUMHAYECKHE CBOMCTBA META/LIOB, HEMETA/LIOB, OCHOBHBIX
K1aCCOB HEOPTaHHYECKUX U OPTaHUYeCKHX COEIUHEHHUM;

CTPOCHHE H XUMHUYECKHE CBONCTBA H3yUEHHEBIX OPraHUYECKUX COEMHEHHH,

* OOBACHATH 3aBHCHMOCTH CBOMCTB BEINECTB OT HX COCTaBa H CTPOEHHS, IIPHPOIY
XMMHYECKOH CBsI3M (MOHHOM, KOBIEHTHOH, METAUIMYECKOH), 3aBHCHMOCTH CKOPOCTH
XUMUYECKOH PEaKLMU H TTOJO0XKEHHS XUMUUECKOTO PABHOBECHS OT Pa3IHUHBIX (GaKTOPOB;

* BBINOIHATE XHMHYECKHH 3KCIIEPUMEHT 110 paclO3HABAHHUIO BaXKHEHIIIMX HEOPTaHUIECCKUX
H OpraHHYECKHUX BellleCTB;

* MpPOBOJMTL CAMOCTOSATENBHBIA IMOUCK XHMHYECKOW WHGOpPMAllMH C HCIOIL30BAHUEM
Pa3JIMYHBIX HCTOYHMKOB (HAyYHO-IIOMYJSAPHBIX HM3JaHHH, KOMIBIOTEpHBIX 0a3 JaHHBIX,
HHTEpHET-PECYPCOB);

* UCIO.JIb30BaTh KOMIIBFOTEPHBIE TEXHOJIOTHH Ui 0OpalOTKH W Iepefaudl XHMHYECKOH
MHGOPMALIHH H €€ NIPEICTAaBICHUA B pas/IMuHbIX popMax;

HCMO:1b30BaTh INPHOOPETEHHBIE 3HAHUS M YMEHHS B IpPAKTHUYECKOH [EATEIBHOCTH H
NOBCEIHEBHOH M3HH C LEIBIO:

* OOBACHEHMS XUMHYECKMX SBICHUH, TIPOUCXOASIIMX B IpuUpoje, OBITYy U Ha
NIPOU3BO/ICTBE;

* onpegeleHUs BO3MOXHOCTH INPOTEKAaHUS XUMHUECKMX IIpeBpallleHHH B pasIMYHbIX
YCIOBHAX U OLIEHKH UX MOCJIEACTBHH;

* 3KOJIOFMYECKH IPAMOTHOTO MOBE/ICHHUS B OKpYXarolleH cpeae;

* OLEHKHM BIMSIHUS XHMMUYECKOrO 3arps3HEHHs OKpYXKAIOLIEH Cpeabl Ha OpraHH3M
YEJ10BEKA M JApYTHE KUBbIE OPraHU3MB;

« 6€30MacHOro O6palleHHs C TOPIOYHMH M TOKCHYHBIMH BELIECTBAMH, J1a0OpATOPHBIM
000pY0BaHHEM;



* KPMTHYECKOM OLIEHKM JOCTOBEPHOCTH XMUMMUECKOH HMHbopMauuM, mocTynaroueii u3
PA3HBIX HCTOYHHKOB,

IlpoBepka M olleHKA 3HAHHI H yMCEHHI yYyalHxcs

Peaynbratel 00ydyeHHsS XHMHHM JOJUKHBI COOTBETCTBOBATH OOUIMM 3afavyaM IIpeAMeTa U
TpeOOBAHHAM K €10 YCBOEHHIO.

Pesynbrathl 00y4eHHs oOleHHBAIOTCA Mo TNsTHOANIbHOM cucreme. Ilpn  oueHke
VYHTBHIBAKOTCS CIIEAYIOIHE KayeCTBEHHbIE I0KA3aTeNd OTBETOB:

n1yOHHA (COOTBETCTBHE H3YYEHHBIM TEOPETHYECKUM 0000ILEHHAM);

OCO3HAHHOCTH  (COOTBETCTBUE TpeOyeMbIM B IIpOrpamMme YMEHHAM  INPUMEHSThH
NIOTYYEHHYIO HHOPMALIHIO);

TIOJIHOTA (COOTBETCTBHE 0OBEMY IMporpaMMsl U HHGpopmalun yueOHUKa).

IIpy OlleHKe YYMTHIBAIOTCS YHCIO M XapakTep OIIMOOK (CyIIeCTBEHHBbIE HJIU
HECYIIECTBEHHBIE).

CymecTBeHHBIE OLIMOKH CBSI3aHBI ¢ HEIOCTATOYHON TIIyOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMep, YUEHHK HENPABUIIBHO YKa3a)l OCHOBHBIE IPM3HAKY IIOHSTHH, IBJICHHUMH, XapaKTEPHBIE
CBOWCTBA BEWIECTB, HENMPABUIBHO CHOPMYITHPOBAT 3aKOH, IIPABUIO M T.II. WM YUEHUK HE CMOT
NPUMEHUTDH TEOPETHYECKME 3HAHMS Ul OOBSICHEHUS M NpPEICKa3aHUs SBICHHH, YCTaHOBJICHHS
IPUIHHHO-CIICACTBEHHBIX CBA3€H, CpaBHEHHs U KilacCU(UKAINH SBJICHHH U T. 11.).

HecymecTBeHHbIe OIMOKH ONMpPENENSIOTCS HEMOIHOTOH OTBETa (HApPUMED, YIYIIEHHE H3
BH/Ia KaKoro-1ubo HexapakTepHOro (axTa IpH ONMMCAHMHM BEIECTBA, Ipolecca). K HuM MOXHO
OTHECTH OTOBODKH, OIMCKH, JOIYLICHHBIE II0 HEBHUMATEILHOCTH (HalpuMep, Ha aBa H Ooliee
YPaBHCHHS pEaKMid B II0JHOM HOHHOM BHZE JONYILIEHA OJHA OLIMOKA B 0003HAYEHHH 3apsaa
WOHA).

Pesynerarel obyueHuss mpoBepsroTcS B Npolecce YCTHBIX M IHCHMEHHBIX OTBETOB
yHJalmuXCs, a TAKKE NPH BBUIOJIHEHHH UM XUMHYIECKOTO DKCIIEPUMEHTA.

Ouenka TeopeTHYeCKHUX 3HAHUH

OrMmerka «5»:
OTBET IOJIHBIH U NIPaBUIIBHEIH Ha OCHOBAHMH M3yYEHHBIX TEOPHIA;

MAaTcpHal H3JIOKEH B ONPEACICHHOM JIOTHYECKOH IOCIIeN0BATEIBHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
OTBET CaAMOCTOSITEILHBIHA.
OTMmeTKka «@»:
OTBET IOJIHEIA U NIPAaBUIBHEIM Ha OCHOBAHHU H3YYCHHBIX TEOPHId;
MaTepuajl H3J0XKEH B OIPENEIeHHON JIOTHYECKOH IOC/IeN0BATENLHOCTH, NPH 3TOM
AOIYIICHBI IBE-TPU HECYLIECTBEHHBIE OLUUOKH, HCIIPABIEHHBIE [0 TPEOOBAHHIO YIUTELA.
Ormerka «3»:
OTBET IOJIHBIM, HO NPH 3TOM [ONYIIEHA CYIIECTBEHHAs OIIMOKA WJIM OTBET HEMOJHBIN,
HECBA3HBIH,
OrMmerka «2»:
npyd OTBeTe OOHApY)KEHO HENOHHMAaHKE y4alyMCs OCHOBHOTO COJIEpXaHUs Y4eOHOro
Marepuajia MK NOMYLIEHB! CYIIECTBEHHbIE OMIUOKH, KOTOPBIE yYalUics He MOXET HCIPABHTE
NpH HAaBOASILMX BOIPOCAX YUUTEINS.
Ormerka «1»:
OTCYTCTBHE OTBETA.



OneHKRa IRCHCPHUMEHTAILHBLIX YMeHHii
Ouenka CTaBHICH HA OCHOBAUHH HadJOJCHUS 3@ Y4alllMMes U IIMChMEHHOro 0TYeTa 3a

padory.

Orverka «5»:

padoTa BHINOIHEHA NOJHOCTBIO M NPaBHIIBHO, CHETaHbl NpaBHIIbHLIE HAOJIONEHHUS H
BHIROIRL

OKCTICPHMEHT MPOBE/ICH 1O MJIaHY ¢ YUETOM TEXHHKH 0€30MacHOCTH M NMpaBHII pabOTHI ¢
BCIUSCTBAMH H 000PYI0OBAHHEM;

UPOSBICHB OPTaHH3ANHOHHO-TPYOBBIE YMEHHS (MOANEPIKHMBAIOTCA YHCTOTa paboyero
MECTA H MOPSIOK HA CTONE, IKOHOMHO HCIOJIB3YIOTCS PEAKTHBBI).

Ormerka «dn:

padoTa BHIMOHEHA MPABHIIBHO, CAECNAHBI NPABHIIbHBIE HAOIIOAEHUS M BBHIBOABL, HO IPU
3TOM JKCMEPHMERT MpPOBEIEH HE IOJHOCTHIO MJIM ONYIIEHBl HECYIECTBEHHBIE OIIMOKH B
padoTe ¢ BelecTBAMH M 060pYI0BAHUEM.

OrMeTra «3»: ‘

padoTa BHITONHEHA PAaBUIBHO HE MEHEE YEM HATIONIOBMHY HIIH JOMYyILIEHA CYIeCTBEHHAs
OUTHOKA B X0€ 3KCIIEPHUMEHTa, B OOBACHEHHH, B 0QOPMIECHUH PaOOThl, B COOMIOACHHH TIPaBHI
TEeXHHKH O€30MacHOCTH IIpH paboTe C BEIECTBAMH H 00OpYHTOBAaHHEM, KOTOpas HCIPABIAETCS
[0 TPEOOBaHMIO YUHUTEIA.

O1™verka Q»:

AOImyIIEeHs! ABe (4 Ooslee) CyIeCTBEHHBIE OMMOKH B XOE OKCIIEPUMEHTA, B OOBICHEHHH, B
odopMIeHHH paboOTBl, B COOTIOIEHHMH [IpaBUJI TEXHUKH 0e30MacHOCTH IpH padore C
BEIIECTBAMH M OOOpYJOBAaHMEM, KOTOPHIE ydYallMHCs HE MOXET MCHOPABUTh AKE MO
TPeOOBaHHIO YUHTEIIS.

O1rverka «1»:
paboTa He BBINOJHEH], Y YYaIerocs OTCYTCTBYIOT 9KCIEPHMEHTAILHBIC YMECHUSL.

Ouenka ymemu“d pemaTh 3KCNIEPHMEHTAJIBHBIE 321241
pa60Ta BBINIO;-THCHA NOJIHOCTBIO U NIPpaBUJIBHO, CACIaHbI IPABHJILHEIC HAOIIO/IEHHS H BEIBOIBI;

Ormerka «5»:

SKCIICPUMCHT IPOBEJEH I10 MJAHY C YYETOM TEXHUKH OE30mMacHOCTH W TIpaBUI paboThl ¢
BELIECTBAMH M 000pY0BaHHEM;

NpOABJIECHLl OPraHU3alMOHHO-TPYJOBEIE YMEHHUS (TIONNEPXKMBAIOTCS YUCTOTA PabOYero
MecTa ¥ NOPSJ0K Ha CTOJE, SKOHOMHO MCIIOIB3YIOTCS PEAKTHBEI).

Or1MmeTka «d»:

paboTa BBINOJHEHA IPABHIIBHO, CAEJaHbl MPABUIbHBIE HAOMIOAEHHS M BHIBOJBI, HO NPH
3TOM 3KCIIEPUMEHT NPOBEJEH HE MOJIHOCTHIO WJIM JOMYLIEHBI HECYILICCTBEHHBIE

owuOkH B paboTe C BelECTBAMU M 000DPYI0BAHHEM.

Ormerka 3»:
pabota BbINOIHEHA PAaBHIILHO HE MEHEE YeM HAINOJIOBHHY WM JOIYLIEHA CYIIECTBEHHAS
OLIMOKA B XO/€ SKCIIEPUMEHTA, B OOBACHEHUHU, B ODOPMIEHHH PaboThl, B COOMIOJCHHH NPaBUTL



OrMeTka «2»:
Jonyuienst Age (1 Gostee) cyliecTBEHHbIE OMIMOKU B X0JI€ IKCIIEPUMEHTa, B OOBICHEHHH, B

opopmienin  paboThl, B cOOMOACHUM NpaBMJl TeXHHKH 0Oe30UacCHOCTH IIpd  paboTe ¢
BCUECTRaMH M 000pyfloBaHHEM, KOTOpBIE ydyalluMiics HE MOXET MCHpPaBUTh JKE [0
TPeOOBAUHIO YUHTEIIS,

OrMeTka «1»:
padoTa He BBINOJIHEHA, Y YYallerocsi OTCYTCTBYIOT SKCIIEPHMEHTAIIbHBIE YMEHHS.

Oucnka yMennii pemartsb pacuerHbie 3a1a4u

OrMeTka «5»:
B JIOTHYECKOM DPACCYXICHHH M PELICHUH HET OIIMOOK, 3aiada pelleHa palHOHaIbHBIM

CIocoOOM.

OrMmerka «d»:
B JIOTHYECKOM DAacCyXCHHH H DEIIEHMH HET CYILIECTBEHHHIX OLIMOOK, HO 3ajaya pelleHa
HCPAUHOHATIBHBIM CIIOCOOOM MM JIOIYIIIEHO He GoJiee ABYX HECYINECTBEHHBIX OMHOOK.
Or™merka «3»:
B JIOIHMYECKOM PaCcCyX/ICHHH HET CYIIECTBEHHBIX OLIKOOK, HO JOIYINEHA CYIeCTBEHHAs OIHOKa
B MaTeMaTHYECKUX pacyeTax.

OrMerka 2»:
MMCIOTCA CYIIECTBEHHBIC OLIMOKH B IOTHYECKOM PACCYKICHHH U PELICHUH.

OT1metka «1»:
3aJla4a He pellleHa.

Ouenka MHCHMEHHDBIX KOHTPOAbHBIX padot

OT™MeTKa «5»:
OTBET IOJIHBIA U NPaBUIIBHBI, BO3MOXHA HECYIIECTBEHHAS OLIHOKA.

OT™meTka «d»;
OTBET HENOJIHBIA WK JONYIIEHO He GoJee ZIBYX HECYIIECTBEHHBIX OIIHOOK,

OT™meTka (3n:
paboTa BLINIOJIHEHA HE MEHEE ueM HaroJIOBHHY, JOMYILIEHA OlHA CYIIECTBEHHAS OLINOKa U
JIBE-TpH HECYIIECTBEHHEIE.

Ormerka «2»:
paboTa BBHIIIOJIHEHA MEHee yeM HAlIOJIOBUHY HJIM COJNEPIKHT HECKOJBKO CYINECTBEHHBIX

oGOk,

Ormerka «1n:
paboTa He BBIIONHEHA.,

IIpu ouenxe BbINONHERUS MUCHMEHHOM KOHTPOJIbHOM paboThl HEOOXOAHMO YUMTHIBATH
TpeboBanus ennHoro ophorpaduyeckoro pexuma.

Otmetka 3a uTorosyio KOHTPOJIbHYIO PaboTy KOPPEKTUPYET NpPeLIECTBYIOLIHE OTMETKH
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H.H. Tapa. IIporpamMmbl ¥ IIpUMEPHOE TEMATHYECKOE ILIAHUPOBAHUE Kypca XHMHUM K
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pocenlickos @eepanun OTBOAUT Ha H3YUCHHE npenmera 34 gaca
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IL1aHOBBIX KOHTPONBLHEIX ypOKOB 3a4eTOB__, TECTOB__ 4.;
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KaneHpapHo- Temarnyeckoe niaHUWposaHue

11 knacc, 1yac s Hegeno

Ne | Tema ypoka Hac | Mo Mo W‘
bl nnaHy | gakty | Koppekruposku
Aate
Tema 1. BaxKHeihwme xumuueckue NOHATUA U 3
3aKOHbI
1 | ATom. XMmHdeckuit aaemeHT. U3oTonsi. 1
2 | OcHOBHbIE 33KOMBI XMMHM. i
_3 3aKOH NOCTOAHCTBA COCTaBa BEW\ecTs, 1
Tema 2. Mepuoguueckuini 3aKoH U nepuoauyecKan 4
CUCTEMA XMMMUYECKUX INEMEHTOB ,
4 OcobeHHOCTU pasmelleHna 3NEKTPOHOB B aTOMaX. 1
S NonoxeHure 8 Nnepogu.cucTemMe BOAOPOAS, 1
NAHTaHOUAOB U aKTUHOWAOB. o
6 BaneHTHOCTb ¥ BaneHTHbIE BO3MOXHOCTM aTOMOB. 1 '
7 Kourponsnaa pa6ora Ne 1. 1
Tema 3. CtpoeHue seujecrsa. 5
8 OCHOBHBbIE BUAB! XMMUYECKOMW CBA3N. L :
9 MpOCTPaHCTBEHHOE CTPOEHUE MOAEKY/ BeLLecTs. 1 o4
10 | Tunbl KPUCTAANMYECKUX PELUETOK. 1 |
11 | MpuumuHbl MHOTOOBPa3KA BELLECTS. 1 E3 4
12 | OucnepcHble cucTembl, 1 2. H
Tema 4. Xumuueckue peakuuu 6 ;
13 | KnaccudumKauma Xumudeckux peaxupid. 1 . 74
14 | CKOpOCTb XMMUYECKMX peakuuit. Katanus. 1 18
15 | Xumuueckoe pasHosecue. 1 :
16 | NpoussoACTBO CepHOW KUCAOTbI KOHTAKTHbIM 1
crnioco6om. 28 o]
17 | CunbHbte u cnabble 3NEKTPOIUTHI, 1
18 | KoHtponbHas pa6ora Ne 2. 1 H o gd
Tema 5. Metannsi. 7
19 | Obuwwe cnocobbl nonyyeHua metannos. 1
20 | XuMmuueckue csoiicTBa MeTannos. 1 8, 02
21 | nextponua. 1 254
22 Koppozusa meTannos. 1
23 | O630p MeTannoBs rnagHbix noarpynn. 1
24 | O630op mertannos noBOYHbIX noarpynn. 1 :
25 | OKCcuAp! ¥ TMAPOKCU LI METANNOB. 1 5
Tema 6. Hemerannel. 5
26 | O630p HemeTannos.. 1
27 | BoAopogHble coeaMHEHUA HeMEeTannos., 1 LR
28 | OKCUAbl HEMETaNN0B U KUCNOPOACOAE PIKALLNX 1
KUCOT. e —
25 | Npaktuueckan pabora : Pewenue KauecTBEHHbIX 1 1
pac4eTHbIX 3anau,
30 | KoHTponbHan pabora Ne 3 : Metannb u Hemetannsl, | 1 2
31 | leHeTnuecKan ceasb. 1 ¥
32 | PellleHune SKCNEPUMEHTaNbHLIX 3aaau, 1 A
33 | BbITOBaA XMMWUYECKaA rpamoTHOCT®. 1 s
34 | ObobuieHne n nosTopeHne nsy4eHHoro martepuana 1 '
35 | WUtorossiit ypok. 1 ’




