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[TosgcHuTenpHas 3anucka
Pabouast yaeOHas mporpamma Jijisi M3ydeHUs Kypca «XUMHs» ydanmumucs 8-9 kimacca 0a3oBbIN
YPOBEHb COCTABJICHA HA OCHOBAHUU CJIEAYIOIIUX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbuslii 3akoH «O0 ob6pazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 N 273-03;
2. dynnaMeHTalnbHOE sAfpa coaepkanus oOmero obpasoBanms (Poc. akan. Hayk, Poc. akan.
obpazoBanust; mon pea. B. B. Kosnosa, A. M. Konnakosa. - 4-e¢ u3z., nopad. - M. Ilpocsemienue,
2011).

3. ®enepanbHOTO TOCYIApPCTBEHHOTO O0pA30BATEIILHOTO CTaHIApTa OCHOBHOTO — OOILEro
00pa3zoBaHmsl, yTBEPKJIECHHOTO MTpUKa3oM MuHHCTEpcTBa oOpa3zoBanus U Hayku PO ot 17.12.2010
r. Ne 1897;

4. IlpumepHass OCHOBHas oOpa3oBaTelibHas IporpaMMa OCHOBHOTO 00mero oOpa3oBaHWs,
omoOpeHa pemieHueM (eaepaTbHOr0  y4eOHO-METOIUYECKOTO OOBENWHEHUs 1o o0memMy
obpazoBanuio (mpotokoit ot § anpesst 2015 . Ne 1/15);

5. Yueb6noro miana OI'BOY «Tomckuit pU3NKO-TEXHUYECKUN JTHIICH»;

6. CanlluH, 2.4.2.2821-10 «CaHUTapHO-3UIECMHUOIOTHUYECCKHE TPEOOBAaHUS K YCIOBHSAM H
opranuzani  oOydeHHss B  OOLICOOpPa30OBATENbHBIX  YUPEXKICHUSAX»  (YTBEP)KICHHBIC
MOCTAaHOBJIEHUEM [JITaBHOTO TrOCyJapCTBEHHOTO CaHUTapHOro Bpada Poccuiickont ®enepanuu
29.12.2010 1. Ne189).

[Iporpamma npenHasHadeHa i paboTel 1o yueOHuKam xumuu aBropo [.E. Pymsutuca u @.I.
®enpamana, npomeamuM skcneptusy PAH u PAO u Bomeammm B DenepaibHbI MEpeYeHb
y4eOHUKOB, PEKOMEHJOBaHHBIX MMHHUCTEPCTBOM 00pa3oBaHMs M Hayku P® K HCIIOIb30BaHUIO B
00pazoBareapHOM MpoIecce B 00Ie00pa30BaTEIbHBIX YUPEIKICHUSIX.
W3yyeHne XMMHMM Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHUS HANpaBie€HO HA JOCTH)KEHHE
CIEAYIOLIUX LETIEH:
OCHOBHBIE Yenu U3y4eHNUs XMMUM HallPaBJICHBI:

[ ) Ha oceoenue 8axcHetuux 3Hanuii 00 OCHOBHBIX MOHATHAX M 3aKOHAX XMMHUHM, XHUMHYECKOMN
CUMBOJIHKE;
[ ) Ha o6ladeHue ymeHusMu HAOTIONATh XHUMHUYECKHE SBJICHUS, MPOBOJAWTH XUMUYECCKUN

AKCIIEPUMEHT, TPOU3BOJIUTH PACUEThl HA OCHOBE XMMHYECKUX (OPMYJ BEIIESCTB W ypaBHCHHI
XUMHUUYECKHUX PEaKLUN;

[ Ha pa3zéumue TIO3HABATCIbLHBIX HWHTEPECOB M HWHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B
mporecce MPOBEACHUS XUMHUECKOTO SKCIIEPUMEHTa, CaMOCTOSITEIILHOTO MTPHOOPETEHUST 3HAHUH B
COOTBETCTBUH C BO3HUKAIOIIMMU )KH3HEHHBIMU TOTPEOHOCTIMU;

) Ha 60CnumaHue OTHOILIEHUS K XUMHUHM KaK K OMHOMY U3 (pyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U AJIEMEHTY O0IIEUEI0BEUECKON KYIbTYpHI;
) Ha npumMeHeHue NOIYy4eHHbIX 3HAHUU U yMeHull sl 0e30IaCHOTO UCTONIb30BAHUS BEIIECTB U

MaTepualioB B OBITY, CEILCKOM XO3SIIICTBE M Ha MPOMU3BOJCTBE, PELIEHUS MPAKTUUYECKUX 3a7ad B
MOBCEHEBHON KU3HM, MPEAYNPEXKACHUS SBICHUM, HAHOCALIUX BpPEI 3I0pPOBBI0 YEJIOBEKa M
OKpYXKarollee cpeje.

OpHolt W3 BaXHEHIIMX 3a4a4 OCHOBHOTO OOIIero o00pa3oBaHUS SBJISETCS TMOATOTOBKA
00yyaronMxcsi K OCO3HaHHOMY M OTBETCTBEHHOMY BBIOOpY KU3HEHHOIO M MPOQECCHOHATIBHOTO
nyTu. OOyyaromuecs: J0JKHBI HAYYUThCS CAMOCTOSITEIBHO CTaBUTh LIETIH U ONPEAETATh MyTH HX
JOCTHYKEHUSI, UCIIOJIb30BaTh NMPHOOPETEHHBIM B IIKOJIE OMBIT B PEANbHOM >KHU3HHU, 33 paMKaMH
yueOHOro mporecca.

XuMusl Kak Y4eOHbIM HpeaMeT BHOCUT CYIIECTBEHHBIM BKJIAJ B BOCHHUTAHHE M Pa3BUTUE
00yJaroniuxcs; OHa MpPU3BaHA BOOPYXKHUTh UX OCHOBAMH XUMHUYECKUX 3HAHUU, HEOOXOIUMBIX AJIs
MOBCETHEBHON JKM3HM, 3aJIOKUTh (QYHAAMEHT Ui JaJbHEWIIEr0 COBEPIIEHCTBOBAHMS STHUX
3HaHUH, a TaKkKe CIOCOOCTBOBATH 0€30MacCHOMY MOBEICHUIO B OKPYXKAIOIIEH cpene U OepekHOMY
OTHOIIEHHIO K Hell. Pa3BuTHe MO3HABaTENbHBIX HMHTEPECOB B IPOLIECCE CAMOCTOSITEBHOTO



MPUOOPETEHUS] XUMUYECKUX 3HAHUW M WCHOIb30BaHUE PA3IMYHBIX HCTOUYHUKOB WHGOpPMAIUH, B
TOM YHCJIE KOMITBIOTEPHBIX.

Bocnuranne yOexIeHHOCTH B TMO3UTHUBHOM POJM XUMHUH B JKU3HH COBPEMEHHOTO OOINECTBa,
HEOOXOMMOCTH XMMHYECKH IPaMOTHOTO OTHOILEHUS K CBOEMY 37I0POBBIO M OKpYXKarollel cpere.

MECTO YUEBHOI'O ITPEJJIMETA B YYEEHOM I1JIAHE
IIporpamma paccuutana Ha 136 u (2 4 B Hememnto). 2yacB He/eNIO B 8 Kjacce U 2 yac B
Hemenmo B 9 xiacce.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEJIMETA
B conepxanuu naHHOTO Kypca MPeICTaBICHBI OCHOBOIOIATAIONINE TEOPETHUECKUE CBEICHHUS 110
XUMHH, BKIIIOHAIOMIME HM3YYCHHE COCTaBa WM CTPOCHUA BCIICCTB, 3aBUCHUMOCTH HX CBOICTB OT
CTPOEHUS, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEW XUMUUECKUX MIPEBPAILICHUI U MTyTeH yIpaBIeHUS UMH
B ICJIAX MOJYUYCHUA BCUICCTB, MaTCpraIOB, DOHCPIUH.
ConepkaHrue y4eOHOTro MpeaMeTa BKIIOYAET CBEICHUS O HEOPraHMYECKHX BEIIeCTBaX, HX
CTPOCHUHU W CBOMCTBAX, a TAK)KEe XMMHYECKHUX IMPOIECCax, MPOTCKAOIINX B OKPYKAIOIIEM MHUPE.
HauGonee crnoxubie sneMeHTsl OyHIAMEHTAIBLHOTO SApa COAEpkKaHus 00Iero oopazoBaHusl MO
XUMUH, TaKH€, KAK OCHOBBI OPTaHWYECKON M MPOMBIIIJIEHHON XUMHH, IIEPEHECEHBI B IIPOrpaMMy
cpenHeil (monHoi) 0011e00pa30BaTENbHOMN IIKOIBI.
TeopeTHdecKyr0 OCHOBY HM3YYCHHS HEOPTaHUYCCKOH XHMHH COCTABIISICT aTOMHO-MOJIEKY/ISPHOE
yueHue, nepuonudeckuit 3akon J[.M. MeHneneeBa ¢ KpaTKUMH CBEIEHUSIMU O CTPOCHHH aTOMOB,
BUIax XUMHUYECKOU CBA3U, 3aKOHOMEPHOCTAX MPOTEKAHUN XUMHUYCCKUX peaKHI/II\/’I.
B wu3ydeHun Kypca 3HAuMTENIbHA POJIb OTBOAUTCS XUMHUYECKOMY SKCIEPHUMEHTY: MPOBEICHHIO
MPAKTHYECKUX M JIA0OPATOPHBIX pPa0OT M OINMCAHUI0 WX PE3yJbTAaTOB; COONIONCHUIO HOPM H
MIPABUJI TIOBEJICHUS] B XUMUYECKUX JIA0OPATOPHUSX.
['maBHBIC IIENTH CpeTHETO 00IIETO0 0OPa30BAHUS COCTOST:

* B ()OPMHUPOBAHHH IIEJIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHUSIX, YMEHUAX U CTIOCO0aX IEATEIbHOCTH;

* B IPUOOPETEHUH OTIBITA TIO3HAHUS, CAMOIIO3HAHUS, PA3HOOOPA3HOH IeATEThHOCTH;

* B TIOATOTOBKE K OCO3HAaHHOMY BBIOOPY 00pa3zoBareabHON © MPOodheCCHOHATBHON
TpaekTopuH. B u3yueHuM Kypca XUMUU OOIbIIas pOIb OTBOJUTCS XUMUYECKOMY IKCIEPUMEHTY,
KOTOpPBIM ~ TpencTaBieH  MPAaKTUYECKUMHU  paboTaMu,  J1a0OpaTOPHBIMU  ONBITAMH U
JEMOHCTPAIIMOHHBIMH dKCTIepuMeHTaMu. O4eHb BaXKHBIM SIBIISIETCS COOIOICHNE MPABUI TEXHUKH
0e30ITacHOCTH MPH paboTe B XHMMHUYECKOW Jaboparopuu. B kadecTBe IEHHOCTHBIX OPHUEHTHPOB
XUMHUYECKOTO 00pa30BaHUsl BBICTYNAIOT OOBEKTHI, M3ydyaeMble B KypCce€ XUMHH, K KOTOPHIM Y
oOygaronuxcsi (opMHpyeTcss IEHHOCTHOe oTHomeHue. OCHOBY TO3HABATEIBHBIX IIEHHOCTEH
COCTABIIIOT HAyYHbIE 3HAHMS W HAyyHbIe METOABI TIO3HaHWSA. Pa3BUTHE MMO3HABATEIbHBIX
LIEHHOCTHBIX OPUEHTAIIMH CO/IEP KaHUS Kypca XUMHUH MO3BOJISIET CHOPMUPOBATH:

* YBOXXHUTEIHLHOE OTHOIICHHUE K CO3UIATEIHbHON, TBOPUECKOM IEATEIbHOCTH;

* IOHUMaHKUE HeOOXOIUMOCTH 3I0POBOTO 00pa3a KHU3HHU;

* MOTpeOHOCTH B 0€3yCIOBHOM BBIMIOJHEHUN TMPaBUI OE30MACHOTO HCIIOJIb30BAHUS
BCIIICCTB B HOBCGJIHeBHOﬁ KHU3HU,

* CO3HATENbHBIM BBHIOOp Oymymiel mpodeccuoHanbHOM AesTenbHOCTH. Kype Xumuun
o0aiaeT BO3MOXKHOCTAMHU ISl (OPMUPOBAHUST KOMMYHHKATUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX
COCTABIIAIOT Mpollecc OOIICHHS U TPaMOTHAs PeUb, CII0COOCTBYIOIINE:

® IIPpaBUJIbLHOMY HUCIIOJIB30BAHHIO XUMHUYECKOU TCPMUHOJIOTHH,

* Pa3BUTHIO TOTPEOHOCTH BECTH JMAJIOT, BBICTYITUBATh MHEHHUE OTIMOHEHTA, Y4aCTBOBATh B
JTUCKYCCHU;

* Pa3BUTHIO CIMOCOOHOCTH OTKPBHITO BBIpAXKAaTh M aPTYMEHTHPOBAHHO OTCTaWBaTh CBOIO
TOUYKY 3pPEHUS.



Kpurepun ouieHUBaHMA YCTHBIX OTBETOB M MHUCbMEHHBIX PadoT 0 XMMHH.

Pesynbrarsl 00yueHHs XMMUU JIOJKHBI COOTBETCTBOBATh OOIIMM 33/1a4aM IpeaMeTa U
TpeOOBaHUAM K €ro YCBOCHHIO. Pe3ynbTarsl 00y4eHHs OLEHUBAIOTCS M0 NSATHOAJUIBHON CHCTEME.
ITpu onieHKe YUUTHIBAIOTCS CIEAYIOIINE KAU€CTBEHHBIE I0KA3aTENN OTBETOB!

* TyOuHAa (COOTBETCTBUE U3YUYEHHBIM TEOPETHUECKUM 00O0OIICHUSAM);

*0CO3HAHHOCTb (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHUSM MPUMEHSATH MOJIyYEeHHYIO
uHbOpMaIHIO);

*II0JIHOTA (COOTBETCTBHE 00BEMY MPOTpaMMbl U HH(POPMAIIUHN YUeOHHKA).

[Ipu onieHKe YUUTHIBAIOTCS YHCIIO U XapaKTep OMUOOK (CyIIeCTBEHHbIE UTU HECYIIIECTBEHHBIE).
CymiecTBeHHbIE OIIMOKH CBSI3aHBI C HEAOCTATOYHOM ITyOMHON M OCO3HAaHHOCTBIO OTBETA
(HarpuMep, Y4EeHUK HEMPaBUIBHO yKa3ajl OCHOBHBIE MPU3HAKU MOHITHM, SBJICHHUM, XapaKTEepHbIE
CBOWCTBA BELIECTB, HEMPABMWIBHO C(HOPMYIUPOBAI 3aKOH, MPABUWJIO U T.JI. MJIM YUEHUK HE CMOT
MPUMEHUTH TEOPETHUECKHUE 3HAHUSI JIJIsl OObSICHEHUS U MpeACKa3aHus SBICHUN, YCTaHOBJICHUN
NPUYMHHO-CIIEJICTBEHHBIX CBA3EH, CPAaBHEHMS U KITACCU(PUKAIIMU SBICHUH U T. I1.).
HecymectBeHHble OMMOKY OMPEAEIAIOTCS HEMOTHOTOM OTBeTa (HanpuMep, yIyuieH|e U3 BUaa
KaKoro-TM00 HeXapaKTepHOro (pakTa Mpu OMUCAHUU BEIECTBa, mmporecca). K HUM MOXXHO OTHeCTH
OTOBOPKH, OMUCKH, JOMYIIEHHbIE 10 HEBHUMATEJILHOCTH (HallpUMep, Ha JiBa U 0ojiee ypaBHEHHM
peaxIuii B IOJTHOM HOHHOM BUJI€ JOMYIIEHa OJJHA OIIMOKa B 0003HAYEHUH 3apsiia HOHA).
Pesynprarel 00yueHus: IpOBEPSIFOTCS B MPOIIECCE YCTHBIX U MHCbMEHHBIX OTBETOB YYalllUXCs, a
TaK)K€ TIPY BBITIOJTHEHUH UMU XUMUYECKOTO DKCIIEPUMEHTA.

Ouenka ycmnozo omeema

Onenka «5»: * OTBET MONHBIN U IPaBUIbHBIN HA OCHOBAaHUM M3Y4YE€HHBIX TEOPUI; * MaTepHa
U3JI0KEH B ONPEIEIIEHHOM JIOTHYEeCKON MOCIE0BaTENIbHOCTH, TUTEPATYPHBIM SI3bIKOM; * OTBET
CaMOCTOSITEJIbHBIN.

Onenka «4»: ¢ OTBET MOJIHBIN U MPABUIIBHBIN HA OCHOBAHUM MU3YyYEHHBIX TEOPHIl; * Marepuai
U3JI0KEH B OIPEJEIIEHHOM JIOTHYECKON NIOCIEA0BAaTENBHOCTH, IIPH 3TOM JOIYIIEHBI 1BE-TPH
HECYIIECTBEHHBIE OIUOKHU, UCTIpaBIeHHbIE M0 TpeOoBaHMI0 yuuTens. Ouenka «3»: ¢ oTBET
MIOJTHBIH, HO TIPU ATOM JOMYIIEHAa CYIIeCTBEHHAs! OINOKa UM OTBET HETIONHBIN, HECBS3HBIM.
Ouenka «2»: * ipu oTBETE OOHAPYKEHO HETIOHUMAaHKE YYal[UMCSl OCHOBHOTO COJIEP>KaHuUs
yueOHOro MaTepHaia Ui JOMYIEHb! CYIleCTBEHHbBIE OMIMOKHU, KOTOPBIE YUAIIUICS HE MOXKET
HCIPAaBUTh MPH HABOASIIUX BOIIPOCAX YUUTES.

Ounenka «1»: * OTCyTCTBHE OTBETA.

Ouyenka nucomenHvix pabom

O1eHKa HKCTIEPUMEHTANBHBIX YMeHHH OIleHKa CTaBUTCS HA OCHOBAHUH HAOIONEHUS 3a
yUYalMMUCS U MHCbMEHHOTO OTYeTa 3a paboTy.

Onenka «5»: ¢ paboTa BBINIOJIHEHA MOJHOCTBIO U MPaBUIIbHO, C/IEIaHbl IPABUIIbHBIE HAOMIOICHHS
Y BBIBOJIbI; * KCIIEPUMEHT OCYILIECTBIICH 10 IJIaHy C YYETOM TEXHUKU O€30MacCHOCTH U MPaBUIl
paboTHI ¢ BemecTBaMH U 000pyaoBaHUEM; 18 ¢ MPOsBIEHBI OPraHU3aMOHHO-TPYAOBbIE YMEHUS
(moaepKMBaOTCS YMUCTOTa pabovyero MecTa 1 MopsiIoK Ha CTOJe, SKOHOMHO HUCIIONIb3YIOTCS
PEaKTUBBI).

OrneHka «4»: ¢ paboTa BBITIOJIHEHA MMPABUIILHO, C/IeTIaHbl MPABIIIbHBIC HAOIIOJCHUS U BBIBOJIBI, HO
IPU 3TOM HKCIIEPUMEHT IPOBEICH HE MOJHOCTHIO WK JOMYIIEHbI HECYIIECTBEHHbIE OITUOKH B
paboTe ¢ BeuiecTBaMu U 000pyI0BaHHEM
Onenka «3»: ¢ paboTa BBINIOJIHEHA MPaBUJILHO HE MEHEE YeM HAIlOJIOBUHY WM JIOMYyIIEeHA
CYyLIECTBEHHAas OLIMOKa B X0/1€ SKCIIEPUMEHTA, B OObSICHEHUH, B 0pOpMIIEHUH pabOThI, B
COOJTIOIEHUH TTPABUJI TEXHUKH O€30MaCHOCTH MU padoTe C BElIeCTBaMU 1 000pyI0BaHUEM,
KOTOpasi UCIIPABISETCS M0 TPEOOBAHUIO YUUTEIIS.

OreHka «2»: * nomyieHs! e (1 0ojee) CyIecTBEHHbIE OMUOKHU B X0O/1€ SKCIIEPUMEHTa, B
00BsICHEHHH, B O)OPMIIEHUHU pabOThI, B COOIIOIEHUH MPABUJI TEXHUKU O€30MacCHOCTH P padboTe
C BEILIECTBAMU U 000PYIOBaHHEM, KOTOpPbIE YUaAIIUNCS HE MOXKET UCIIPABUTh JaXke 10 TPeOOBAHUIO
YUUTES.



Omnenka «1»: * paboTa He BBIIIOJIHEHA, Y YUaIIErocsi OTCYTCTBYIOT SKCIIEPUMEHTANIbHBIE YMEHHSL.
Ouyenka ymenuil pewiamp IKCnepumMenmaipHsle 3a0a4u

OreHka «5»: ¢ IIaH peleHus COCTAaBIIEH MPABUIIBHO; * MPABHILHO OCYIECTBIEH 0AO0p
XUMHUUYECKUX PEaKTUBOB U 000PYIOBAHNUS; * JAHO MOJTHOE OOBSICHEHHUE U C/IeTIaHbl BHIBOIBI.

OreHka «4»: * TIaH pelIeH:s! COCTABIIECH MPABUIIBHO; * MPABHIILHO OCYIECTBIEH 0AO0p
XUMHUYECKUX PEaKTUBOM U 00OpYNOBaHUS, IPU 3TOM JIOMYIIEHO He 0oJiee IByX HECYIECTBEHHBIX
OIIMOOK B OOBSCHEHUH U BBIBOJIAX.

Onenka «3»:  IUIaH pelieHus: COCTAaBIIEH MPAaBUIIBLHO; *IIPaBUIIBHO OCYIIECTBIIEH MOAOOD
XMUMUYECKHX PEaKTUBOB U OOOPYOBAaHUS, HO JOMYIEHA CYIIECTBEHHAs OUIMOKA B OOBSICHEHUH U
BBIBOJIAX.

Onenka «2»: ¢ nomy1eHsl e (1 0ojee) OMMOKY B TJIaHE pellieHHs], B IOA00pe XUMHYECKUX
PEaKTUBOB U 000PYI0BaHMSI, B OOBSICHEHUH U BHIBOJAX.

OueHka « 1 »: » 3aaua He pelieHa.

Ouenka ymenuil pewiams pacuemnsle 3a0a4u

OreHka «5»: ¢ B IOTHYECKOM PACCYKJIEHUH U PELICHUH HET OIMOOK, 3a1a4a perieHa
paIrMoHaIBHBIM CTIOCOOOM.

OreHKa «4»: *B JIOTHYECKOM PACCYXICHUH U PELICHUH HET CYIIeCTBEHHBIX OIINOOK, HO 3a/1a4a
pelleHa HepalnOHAIbHBIM CTIOCOO0M MJTH IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIINOOK.
OreHka «3»: *B JIOTHYECKOM PACCYX/IEHUH HET CYILECTBEHHBIX OLIMOOK, HO JIOMyIIeHa
CyLIECTBEHHas OUIMOKa B MaTeMaTUYECKUX pacueTrax.

OreHKa «2»: *UMEIOTCA CYIIECTBEHHBIE OUTMOKU B JIOTHYECKOM PACCYX/IEHUU U B PELICHUU.
OneHka «1»: *oTCyTCTBHE OTBETA HA 3aJaHUE.

Ouenka nucbMeHHbIX KOHMPOTLHBIX padom

OrneHka «5»: *OTBET MOJHBIM U IPAaBUIIbHBIN, BO3MOYKHA HECYIIeCTBEHHAs oIHOKa. OneHKa «4»:
*OTBET HETOJIHBIN WK JOMYIIEHO He OoJiee IByX HEeCYIIECTBEHHbIX omHO0K. OneHka «3»: *pabora
BBITMIOJITHEHA HE MEHEE YeM HaIloJIOBUHY, AOMYIIEHAa OJHA CYIIECTBEHHAs OIIMOKa U MPU 3TOM JIBe-
TPH HECYILIECTBEHHBIE.

Onenka «2»: *paboTa BBIIIOJHEHA MEHbILIE YEM HATIOJIOBUHY WIIN COJAEPKUT HECKOIBKO
CYIIECTBEHHBIX OIINOOK.

Onenka «1»: *paboTa HE BHITIOJIHEHA.

[Ipu o1ieHKe BBIMOIHEHUSI TUCbMEHHON KOHTPOJIBHOM paboThl HEOOXOAMMO YUUTHIBATh
TpeboBaHus enuHoro opdorpapuyeckoro pexkuma. OTMETKa 32 UTOTOBYIO KOHTPOJIBHYIO padoTy
KOPPEKTHPYET NPEIIECTBYIOIINE ITPH BBICTABIEHUH OTMETKH 3a YETBEPTH, MOIYTOIKE, TO.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITPEAMETA

IlpeameTHblie pe3yJabTAThL:

B pesynprate wu3yueHus y4deOHOro mpeaMera «XUMHsS» Ha YPOBHE CpenHero oOIIero
00pa3zoBaHus:

BolnlyckHUK HayuuTCs:

] packpbIBaTh Ha NMpPUMEpPAX POJIb XUMUU B (OPMUPOBAHUU COBPEMEHHOM Hay4yHOW KapTHUHBI
MHpa U B IPAKTUYECKON EATEILHOCTU YEIIOBEKA,

[] IEMOHCTPUpPOBaTh Ha MpUMEpax B3aUMOCBA3b MEXIY XHMHEW W JPYTHMMH €CTECTBEHHBIMHU
HayKaMU;

] packpblBaTh Ha MpUMEpax IMOJIOKEHUS TEOPUH XUMUYECKOoro ctpoeHus A.M. Bymneposa; [
nonumare ¢usndeckuii cmpica Ilepuonndeckoro 3akona J[.M. MenzeneeBa M Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMHYECKHX AJIEMEHTOB M OOPAa30BaHHBIX MMHU BEIECTB OT
NIEKTPOHHOTO CTPOEHHUsI aTOMOB;

] OOBSICHATH TPUYMHBI MHOTOOOpA3HsI BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHNN 00 MX COCTaBe
U CTPOCHUH;

[l NpHMEHATh NPABWIA CHCTEMATUYECKOM MEXIYHApOJHOM HOMEHKIIATypbl Kak CpeAcTBa
pa3nyeHus 1 UACHTU(UKAIIMH BEIIECTB MO UX COCTABY U CTPOCHUIO;



"] COCTaBJIATH MOJEKYISPHBIE U CTPYKTYPHBIE (POPMYIIBI OPTaHUYECKUX BEHIECTB KaK HOCHUTEIEH
nH(}OpMAITUU O CTPOSHUH BEIECTBA, €0 CBOMCTBAX M MPUHAITICKHOCTH K OTIPEICTICHHOMY KJIacCy
COCJIMHEHMH;

[l xapakTepw3oBaTh OPraHMYECKHWE BEIIECTBA IO COCTaBY, CTPOEHUI0O U CBOMNCTBaM,
yCTaHABIMBATh NPUUYUHHO-CJIE/ICTBEHHBIEC CBA3U MEXAY JaHHBIMHU XapaKTePUCTUKAMU BEIIECTBA;

[l TpUBOAMTH TIPUMEPHl XUMHYECKUX pEaKIUi, PaCKpBIBAIOIINX XapakTEpHBIC CBOMCTBA
TUMIUYHBIX TPEICTABUTENCH KIACCOB OPraHUYECKUX BEIIECTB C IENbI0 WX HUICHTHU(PUKAIUN U
00BsICHEHHsI 00J1aCTH IPUMEHEHHS;

] MpOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMUYECKUX PEeaKIUi Ha OCHOBE 3HAHUU O TUIAX
XUMHYECKOM CBSI3M B MOJIEKYJIaX PEareHTOB M X PEAKIIMOHHON CITIOCOOHOCTH;

'] ucmonb30BaTh 3HAHMUS O COCTaBe, CTPOEHMHM M XHMMHUYECKHX CBOMCTBAX BEIIECTB JIs
0€30macHOT0 MPUMEHEHHSI B IPAKTHIECKOU JIEATETLHOCTH;

'] TPUBOIUTH TPHUMEPHI MPAKTUYECKOTO HCIOIB30BAHUS MPOAYKTOB MEepepadOTKH HEPTH U
MPUPOJHOTO Ta3a, BRICOKOMOJIEKYISPHBIX COCIUHECHHWH (MOJMATHUIICHA, CHHTETUYECKOTO Kaydyka,
aIeTaTHOTO BOJIOKHA),

'] TpOBOAWTH OMBITHI TO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB: MIWIEPUHA, YKCYCHOU
KHUCJIOTHI, HETIPEIIbHBIX KUPOB, TITFOKO3bI, KpaxMaia, OSJIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U
KOCMETHUYECKHUX CPEJNICTB;

[] BmajeTh MpaBWIAMH M TpHeMaMH Oe30macHOW paboThl C XUMHUYECKMMHU BEIIECTBAMHU H
1ab0opaTopHBIM 000PYIOBAHUEM;

'] ycTaHaBIMBaTh 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW pPEAKUMU M CMEIICHUS XUMHUYECKOTO
PaBHOBECHS OT PA3IUYHBIX (PAKTOPOB C LETBIO OMPEIEICHUS ONTUMAIBHBIX YCIIOBUM TTPOTEKAHMS
XUMUYECKHUX MPOLIECCOB;

] MpUBOAUTH MPUMEPHI TUPOTIN3A COJIEH B MOBCETHEBHOM KU3HH YETIOBEKA;

[]  OpUBOAUTH MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBHUTENIBHBIX  pEaklMid B  MPHUPO/E,
MPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATETLHOCTH OPTaHU3MOB;

'] MPUBOAUTH MPUMEPHI XUMUYECKUX PEAKIUN, PACKPHIBAIOIIUX OOIIME XMMHUYECKHE CBOHCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB,;

"] IPOBOJIUTH pacueThl Ha HAXOXKIEHHE MOIEKYISIPHON (POpMYIBI yIIeBOIOpOa MO MPOIYKTaM
CTOpaHus M MO €r0 OTHOCUTEIHHOW TUIOTHOCTH M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0
COCTaB;

(] BimameTh mpaBWIaMH O€30MacHOTO OOpalIeHUS C E€IKUMH, TOPIOYMMH ¥ TOKCHUYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOM XUMUW;

[l  OCYIIECTBIATH TMOWUCK XHUMHYECKOM WHPOpPMAllMM TO HA3BaHUAM, HIACHTHPHUKATOpPAM,
CTPYKTYpHBIM (hopMynam BEIIECTB; 5

'] KpUTHYECKHU OIEHWBATh M WHTEPIPETHPOBATH XUMUUYECKYIO WH(OPMAITHIO, COACPIKANTYIOCS B
COOOIIEHUSAX CPENCTB MaccoBOW uH(popManuu, pecypcax HHTepHETa, HAyYHO-TIOMYISPHBIX
CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B IIEJISAX BBISIBICHHS ONIMOOYHBIX
CyXJeHU U (OPMUPOBAHUS COOCTBEHHOMN MO3UINH;

(] TIpencTaBIATh TYTH PEHICHHS T0OATbHBIX MPOOIEM, CTOSAIIUX TEPEea YeTOBEYESCTBOM:
HKOJIOTHYECKHX, JHEPTETUIECKUX, CHIPEBBIX, U POJIb XHMHH B PEIICHUU ITUX TPOOIEM.
BhINYyCKHNK IOJYYUT BO3MOKHOCTh HAYIHUTHLCH:

'] WILTIOCTPUPOBATh Ha MPUMEPAX CTAHOBJIEHUE W SBOJIIOIUIO OPTAHMYECKOW XUMHUHU KaK HAayKH
Ha Pa3IUYHBIX UICTOPUICCKHX dTANax €€ pa3BUTHS;

[] WCHoNb30BaTh METOMAbI HAYYHOTO TIO3HAHWS TIPHU BBIMOJHEHWU TMPOEKTOB M Yy4eOHO-
MCCJIEIOBAaTEIbCKAX 3a7ad TI0 H3YYEHHUIO CBOWCTB, CIHOCOOOB TONYYCHHS M PACIO3HABAHHS
OpraHUYECKHUX BEIECTB;

'] OOBSICHATH MPUPONY M CIOCOOBI 00pPA30BaHMSI XUMUUYECKON CBSI3HM: KOBAJECHTHOU (ITOJIIPHOM,
HETOJISPHON), MOHHOW, METaJUTMYECKOW, BOJOPOIHON — C MENbI0 OMpeAeNeHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;




[] ycTaHaBIMBaTh TEHETUYECKYIO CBfA3b MEXKAY KIAaCCaMHM OpPraHMYECKUX BELIECTB I
000CHOBAaHMS MPUHIUIUAIBHON BO3MOKHOCTH TOTYYEHHS] OPTaHMYECKUX COEIMHEHUHN 3aJJaHHOTO
COCTaBa U CTPOCHUS;

] ycTaHaBiIMBaTh B3aUMOCBSI3M MeXAYy (akTamMu M TEOpHeH, NMPUYMHON U CIEICTBUEM IPH
aHaJM3e MPOOJIEMHBIX CUTYalluid 1 000CHOBAHUY NMPUHUMAEMBIX PEIICHUI HA OCHOBE XMMHYECKUX
3HAHMM.

JINYHOCTHBIMM pe3yibTaTaMU OCBOCHHUS MpeaMeTa « XUMUS» SBISIOTCS CIEAYIOIMNE YMEHUS:
0CO3HABaTh €AMHCTBO M LIETOCTHOCTh OKPYXKAIOILIEro MUpPa, BO3MOXHOCTH €r0 MO3HABa€MOCTU U
00BSICHUMOCTH Ha OCHOBE JJOCTH)KCHHI HAYKH;

CTPOUTH COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHE Ha OCHOBE M3YYEHHBIX (DAKTOB; OCO3HABATh
MOTPeOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCJIE U B paMKaxX, CaMOCTOSTEIbHOM
JESITEIbHOCTH BHE IIKOJIBI; OLIEHWBATh TMOBEJAEHUE C TOYKH 3PEHHUS XUMHUUYECKOH 0e30MacHOCTH
(TeKCTBI W 3aJaHWs) W JKU3HEHHBIC CHUTYaIlUU C TOYKH 3pEeHHs Oe30macHoro obpasa KU3HH H
COXpaHEHUs1 3I0POBbS;

OIICHUBATh OSKOJIOTMYECKUNM PHCK B3aMMOOTHOIICHWA deJIOBeKa W TPHUPOAbl. (hopmMupoBarh
HKOJIOTUYECKOE MBIIUICHUE: YMEHUE OLIEHUBATh CBOIO JEATEIbHOCTh U MOCTYIKHU JPYTUX JIIOJEH C
TOYKH 3PEHUS COXPAHCHHsI OKPYXAIOIIEeH Cpebl - TapaHTa >KW3HU W OJIaromoiydus JofeH Ha
3emiie; OCO3HaBaTh COBPEMEHHOE MHOTOOOpa3We THUIIOB MHPOBO33PEHHS, OOIICCTBEHHBIX,
PEUTUO3HBIX, AaTEUCTUYECKUX, KYJIBTYPHBIX TPAIUIIUN, KOTOPBIE OTMPEILISIFOT Pa3Hble OObSICHEHUS
MIPOUCXOASAIIETO B MUPE;

VUYUTHCS TMPU3HABATh MPOTHBOPEYMBOCTh M HE3aBEPIICHHOCTh CBOMX B3IVISA0B Ha MHUD,
BO3MOXKHOCTh WX W3MEHEHUS; YYUTHCS HCIONB30BaTh CBOM B3INISIBI HA MHP S OOBSICHEHUS
Pa3TUYHBIX CUTYAIIMH, PEIICHUS] BOZHUKAIOITUX MPOOJIEM U U3BJICUCHUS )KU3HEHHBIX YPOKOB;

OCO3HaBaTh CBOW MHTEPECHI, HAXOAUTh M U3y4aTh B YUEOHUKAX IO Pa3HBIM MpeIMETaM MaTepual
(13 MakcUMyMa), IMEIONITMH OTHOIIIEHUE K CBOMM WHTEpECaM;

UCTIONB30BaTh ~ CBOM  HMHTEpPEeChl Ui BBIOOpa  WMHIAWBUAYATbHOH  00Opa3oBaTeNbHOMN
TPAEKTOPHH,IOTEHITMATBFHON  Oyaymieid mpodeccud W COOTBETCTBYIOIIETO  MPO(UIBLHOTO
o0pa3oBaHMsi; MPUOOPETATH OMBIT YYACTUS B JeNIaX, MPUHOCSIIUX MOJIb3Y JIIOISIM;

VUYUTBCS CAMOCTOSITEIbHO  BBIOMpATh CTWIb TIOBENCHUS, TPUBBIUKH, O00OECIIEUYHNBAIOIINE
Oe3omacHblii 00pa3 KU3HU M COXpPAaHEHHE 3[0POBBS — CBOETro, a TakkKe ONM3KUX Iofed u
OKPYXAIOIIUX; YYUTHCA CaMOCTOSTEIHHO TMPOTHBOCTOATH CHUTYaIlMsIM, TMPOBOIMPYIONIAM Ha
MOCTYIKU, KOTOPBIE YTPOXKAOT O€30IACHOCTHU U 37I0POBBIO;

BBIOMPATH MOCTYIKH, HAIICJICHHBIE Ha COXpaHEHHUE W OepeKHOE OTHOIICHUE K TPUPOJIe, 0COOCHHO
JKUBOM, n30eras MpPOTHBOIONIOXKHBIX MOCTYIKOB, IMOCTEMEHHO y4Yach W OCBauBas CTPATETHIO
paroHaIbHOTO IPUPOOIIOIb30BAHUS;

YUUThCS yOEXKJaTh JPYTHX JIOAEH B HEOOXOIMMOCTH OBJAJCHUs CTpaTervell pamroHaTbHOTO
MIPUPOAOIIOIH30BAHUS; HCIOIB30BaTh JKOJIOTHYECKOE MBIIIUICHHE JUIsl BBIOOpA CTpaTeruu
CcOOCTBEHHOTO MTOBE/ICHHUS B KaU€CTBE OJTHOM U3 IIEHHOCTHBIX YCTAHOBOK.

MeTtanpeiMeTHBIMH  pe3yJabTaTaMH  sBISETCS (POPMUPOBAHME YHHUBEPCAIBHBIX YUEOHBIX
nevcteuit (YVY]I).

Perynarusneie YV/I:

CaMOCTOSITEIbHO 0OHAPYKUBATh U (DOPMYITHPOBATH YUSOHYIO TIPOOIIeMY,

OTIPEIeIIATH 1IeTb YUeOHOH 1A TeIbHOCTH,

BBIOMPATH TEMY TPOEKTA,

BBIJIBUTATh BEPCUH PELICHUS MTPOOIEMBI,

0CO3HABaTh KOHEUHBIN pE3YJIbTAaT,

BBIOMPATh U3 MPEII0KEHHBIX M UCKAaTh CAMOCTOSITEIBHO CPEACTBA JOCTHKEHHS 1IE€JIH; COCTABIATh
(MHIUBUYaJIbHO WIM B TPYIIIE) IUIaH PEIIeHUs TPOOIeMbl (BBIMIOIHEHUS TPOEKTA);

pabotas 1o I1any, CBEpATh CBOU JECUCTBHS C LENBIO U, TP HEOOXOAMMOCTH, UCTIPABIIATH OLIMOKU
CaMOCTOSITENIbHO;




B IMAJIOTe C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BEIpaOOTaHHBIE KPUTEPUU OLIEHKU;
nmoaouparh K KaXJI0W mpobieme (3amade) aaeKBaTHYI0 € TEOPETHYECKYI0 MOJENb; padoTas mo
IIPEUIOKEHHOMY M CAMOCTOATEIBHO COCTaBIEHHOMY IUIaHY, UCIIOJIb30BaTh HApSAy C OCHOBHBIMU
U JIONOJTHUTENIbHBIE CPEJICTBA (CIIpaBOYHAas INTEPATYpa, CI0KHBIE TPUOOPHI, KOMITBIOTED);
IUIAHUPOBATh CBOIO MHIUBHUAYAJIbHYIO 00pa30BaTelIbHYIO TPACKTOPHUIO; CBOOOJHO IOJIB30BATHCS
BbIPa0OTaHHBIMHU KPUTEPUSIMHU OLIEHKH U CAMOOLEHKHU, UCXO/S U3 LIEJTU U UMEIOLIUXCS KPUTEPHEB,
pasnuyast pe3yJbTar 1 CrocoObl IeHCTBHIA;

YMETb OLICHUThH CTENEHb YCIEIIHOCTH CBOCH MHANBUAYAIbHON 00pa30BaTEeIbHOM 1€ATENbHOCTH;
JlaBaTh OIIEHKY CBOWIM JTMYHOCTHBIM KauecTBaM W YepTaM XapakTepa («KakoB s1»), OMPEAEIsATh
HaMpaBJICHUS CBOETO PAa3BUTHS («KAKUM S XOUYy CTaTh», «YTO MHE JJISl 3TOTO HAJIO CAENATHY).
Ilo3HaBarenbHbie YVY/I:

aHaJM3UPOBaTh, CPAaBHHUBATh, KJIACCUPUIIUPOBATH W 0000maTh (DaKThl W SIBICHUS, BBISBISATH
MPUYMHBI U CJIEJICTBUSI MPOCTHIX SABJICHUI;

7 OCylIeCTBISATh CpaBHEHHE, CEpPHAIMI0 U KIACCU(PUKALUIO, CaMOCTOSTENIbHO BbIOMpas
OCHOBAHUS U KPUTEPHUH JIJIs1 YKA3aHHBIX JIOTUYECKUX OINEpallnii;

CTPOUTh KJIaCCU(UKALIMI0O HAa OCHOBE IUXOTOMUYECKOTO JeJeHHs (Ha OCHOBE OTpHUIAHUS);
CTPOUTH JIOTHYECKOE PACCYKIEHHE, BKIIOYAIOLIEE YCTAHOBICHHE NPUYMHHO-CIIEACTBEHHBIX
CBsI3EH;

CO3J1aBaTh CXeMaTHYECKNUE MOJIEIH C BBIJIEICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa;
COCTaBIIATh TE3UCHI, PA3JIMYHbIE BUJBI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.II.); MPEOOpPa3OBHIBAThH
MHPOPMAIIMIO U3 OJHOTO BUAA B Jpyroi (Tabiauily B TEKCT M Np.); BBIYUTHIBATH BCE YPOBHU
TEKCTOBOM MH(OpMAIINN; aHATU3UPOBATh, CPABHUBATH, KIACCUPUIIUPOBATh U 0000IIATh TOHSTHS:
JlaBaTh OIpeJeNieHHe IMOHATHUSAM Ha OCHOBE H3YYEHHOTO Ha PA3JIMYHBIX HpeAMeTax yueOHOro
MaTepuana, OCYIIECTBISATh JIOTUYECKYIO OIEpalfio YCTAaHOBJIEHHUS POJO-BHJIOBBIX OTHOILICHHH,
0000111aTh TOHATHS — OCYIIECTBIIATH JIOTHUECKYIO OINEPalUIo Mepexoa OT MOHATHS C MEHBIIUM
00b.MOM K TIOHSTHIO C OOJBIINM 00BEMOM;

CTPOUTH JIOTUYECKOE PACCYKIEHHE, BKIIIOYAIOIIEE YCTAHOBICHHE MPUUYMHHO-CIIEICTBEHHBIX
CBf3€H; CO31aBaTh MOJAEIM C BBICJIEHHEM CYIIECTBEHHBIX XapaKTEpUCTUK OOBEKTa,
npeoOpa3oBbIBATh MOJENM C LEIbIO BBIBICHUS OOLIMX 3aKOHOB, OINPECNAIONMX JIaHHYIO
MPEIMETHYIO 00JIacTh;

NpPEACTaBIATh MH(OPMAIMIO B BHUJE KOHCIEKTOB, TaOmuI, cxem, rpadukoB; mpeoOpa3oBbIBATH
nHGOpPMAIMIO W3 OJHOTO BHUJAA B JIpYrod M BbIOMpaTh yaoOHYyI0 ansi ceds gopMmy dukcauuu u
MpeacTaBIeHUs HH(OPMAIINY;

MOHUMAas TIO3MILIMIO JPYroro, pa3jinyaTh B €ro peuyu: MHEHHE (TOUKY 3pEHHsi), J0Ka3aTelbCTBO
(aprymeHThl), QaKkThl M T.J.; CAMOMY CO3[aBaTh MCTOYHUKH MH(DOpPMAIMM pa3HOTO THMA U JUIs
pasHBIX ayguTOpHil, coOmonaTh WHGOPMAIMOHHYI0 THTHMEHY M TpaBujia HHPOPMAIMOHHOM
0€30IaCHOCTH; YMETh HCIOJIb30BaTh KOMITBIOTEPHBIE M KOMMYHHMKAIIMOHHBIE TEXHOJIOTUH Kak
MHCTPYMEHT U1 JOCTHXKEHHS CBOUX LIETIei;

Kommynukatusaeie Y V/I:

CaMOCTOSITENIbHO OPraHU30BbIBaTh Y4eOHOE B3aMMOECHUCTBYE B rpynie (onpeneisTh o0Iue ey,
pacrpenensTh poju, J0roBapuBaThCs APYT € APYTOM U T.11.);

OTCTanBasl CBOIO TOUKY 3pPEHMsI, IPUBOJINUTH apIyMEHTHI, MOATBEPKAas UX (paKTaMu; B TUCKYCCHH
YMETh BBIIBUHYTh KOHTPAapTyMEHTHI, Nepedpa3srupoBaTh CBOIO MbICIb (BIAJEHHE MEXaHU3MOM
HKBHUBAJICHTHBIX 3aMEH);

YUUTBCSI KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABATH OLIMOOYHOCTh
CBOET0 MHEHHUS (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

HOHUMas TO3UIUIO APYroro, pasjindyarh B €ro peyd: MHEHUE (TOUYKY 3peHHs), JO0Ka3aTeIbCTBO
(aprymeHTsl), paxThl U T.11.;

YMETb B3NISIHYTh Ha CUTYallMIO C MHOW MO3UIUHU U JOTOBAPUBATHCS C JIFOIbMU UHBIX IMO3HULINN.



COLEPXAHUE YUYEBHOI'O ITPEJJMETA

8 KIIACC (OBHIAS XUMMUS (684acos,2 yac Heaesi10)

Tema 1. OcHOBHBIE MOHATUSI XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NpeacraBiaennii) (54
)

[Ipeamer xumumu. XuWMHS Kak 4YacTh €CTECTBO3HAHMA. BemectBa M ux cBoiicTBa. Ywucrtble
BEIIeCTBA U CMECU. MeTo/Ibl IO3HAHMS B XMMHHU: HAONIOJEeHHE, dKCIIepuMeHT. [Ipuembl 6e30macHo
paboTel ¢ obopynoBaHueM u BerecTBaMu. CTpoeHHE TIaMEHH.

Uucteie BemectBa M cMecH. CrnocoObl OUMCTKHM BEHIECTB: OTCTauMBaHHeE, (DUIBTPOBAHUE,
BBIITAPUBAHUE, KPUCTAJUIM3ALMS, JUCTALIAUMS. DU3HUECKMe U XUMHUYECKHE  SIBICHUA.
Xumnueckue peakuuu. [Ipu3Haku XHUMUYECKUX PEaKUUid U yCIOBHUS BO3HUKHOBEHHUS U TECUEHUS
XMMHYECKUX PEAKIIUM.

ATOMBI, MOJIEKYIbl M HOHBI. BemiecTBa MOJEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOEHUSI.
Kpucrannuaeckue u amopdHbie BemecTBa. Kpucrtannudyeckwe pelmieTKu: WOHHAs, aTOMHas |
MonekyJisspHas. [IpocTeie U cioxHbIe BelecTBa. XUMUYECKUN IEMEHT. MeTauibl 1 HEMETAJUIbL.
AtomHas eauHuna Maccbl. OTHOCUTENIbHAST aTOMHAsi Macca.  SI3bIK XUMHH. 3HAKM XUMHYECKHX
AIIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. Xumuueckue (opmynbl. OTHOCUTENbHAS
MOJIEKyJIIpHas Macca. KadecTBEHHBIM M KOJIMYECTBEHHBIM COCTAaB BEIIECTBA. BhryucieHus mno
XxuMHYeckuM Gopmynam. MaccoBasi 10511 XUMHUECKOTO JIEMEHTa B CIIOKHOM BEIECTBE.
BanentHocTh XuMHUecKuX 37eMeHTOB. OmpeneneHue BaJE€HTHOCTH JJIEMEHTOB MO (opMyiam
OuHapHbIX coeauHeHud. CocTaBleHHE XUMUYECKUX (opMyn OHHApPHBIX COEAMHEHUU TIO
BAJICHTHOCTH.

ATOMHO — MOJEKYJISIPHOE yY€HHE. 3aKOH COXpaHEHHs Macchl BemecTB. JKU3Hb U JI€ATETbHOCTD
M.B. JlomoHOCOBa. XMMHUYECKHAE YPABHEHUSA. THUIIBI XUMUYECKUX PEAKIIMM.

Kucnopon. Haxoxnenue B mpupose. [lonydenne kucnopoaa B 1a00paTopuul ¥ MPOMBIIIIIEHHOCTH.
Pu3nyeckue U XUMUYECKrue cBoMcTBa kuciopona. [openne. Oxcunpl. [IpumeHneHne kKuciopoaa.
KpyroBopot kucnopoaa B npupoje. O30H, ajuioTponus kuciopoaa. Bo3ayx u ero cocras. 3ammura
arMoc(epHOTro BO3/lyXa OT 3arps3HEHUMN.

Bonopoxn. Haxoxnenue B npupone. [lonmyuenue Bomopona B 1a00OpaTopuu U MPOMBIIIIIEHHOCTH.
du3nyeckue W XUMHUYECKHE CBOMCTBa Bojopoaa. Bomopom — BoccraHoButenb. Mepbl
6e3omacHOCTH MpH padboTe ¢ Bopopoaom. [IpumeHenne Bogopoaa.

Boma. Mertoasl onpeneneHusi cocTaBa BOJIbl — aHaW3 U CUHTE3. DHU3WYECKHE CBOMCTBA BOJBI.
Bona B mpupome u cmocoObl e€e OYHCTKH. Adpanus BOAbl. XUMHYECKHE CBOWCTBA BOJBIL.
[Ipumenenue Boawl. Boma — pactBopurtens. PacTBopuMocTh BemiecTB B Boae. MaccoBast A0
PacTBOPEHHOIO BELIECTBA.

KonnyectBennsie oTHomeHus: B xumuu. KonmdectBo BemectBa. Monb. MosnsipHas Macca. 3akoH
ABorajzipo. MonsipHbili 00beM Ta30B. OTHOCHTENIbHAS IIOTHOCTh ra3oB. OObEeMHbBIE OTHOIICHHUS
ra3oB IPU XUMUYECKUX PEAKIUAX.

Baxneiimme kiacchl HEOpraHWYecKuX coeauHeHud. OKCHABL: CcOCTaB, KiIacCHU(UKAIIUA.
OCHOBHBIE U KUCIOTHBIE OKCUAbl. HoMeHKIIaTypa okcuoB. @U3NYeCcKue U XUMUYECKUE CBOMCTBA,
MOJIYYEHHE U IPUMEHEHUE OKCUIOB.

I'unpoxcuapl. Knaccudukarmus ruapokcuaoB. OcHoBanus. Cocras. lllenoun u HepacTBOpuMBbIE
ocHoBaHus. Homenknarypa. @u3znueckMe M XHMMHUYECKHME CBOWCTBA OCHOBaHMM. Peaknus
HelTpanu3anuu. [lonydeHre u npuMeHeHne OCHOBaHUN. AMQOTEPHbBIE OKCUBI U THIPOKCUIBL.

Kucnotel. CoctaB. Knaccudukanus. Homenknarypa. ®dusnueckne W XUMHUYECKHE CBONCTBA
KHUCJIOT. BBITECHUTENBHBIN psii METAIIIOB.

Comu. CocraB. Knaccugukanus. Homenknarypa. ®dusndeckue cBoiictBa comneil. PactBopumocTh
coJieli B Bojie. XMMHUYECKUE CBOMCTBA coneir. CriocoObl momyueHus coneit. [I[puMenenne comnei.
I'eneTnueckast CBA3b MEK1y OCHOBHBIMH KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.
JdemoncTpauuu. O3HakoMIIeHHE ¢ 00pa3aMu MPOCTHIX U CIOKHBIX BerecTB. CrocoObl OUNCTKH
BEIIECTB: KPUCTAIM3ANNSA, TUCTHWILIAIUSA, XpoMmatorpadus. OMbBITL, MOATBEPKIAIONINE 3aKOH
COXpaHEHUSI MaCChl BEIIECTB.



[Tonydyenne u cobupaHue KUCIOpPOJa METOAOM BBITECHEHHS BO3ayXa U Boabl. OmpeseneHue
cocTaBa Bo3nyxa. Koniexyus Hegpmu, KAMeHHO20 Yeis U NPOOYKMO8 Ux nepepadomxu.
[Tonyuenue Bogopona B ammapare Kuma, mpoBepka BomOpoJa Ha YUCTOTY, TOPEHHE BOJIOPOAA,
cobupaHue BOAOPOIa METOJIOM BBITECHEHHS BO3yXa M BOJIBI.
Amnanu3s Bosibl. CUHTE3 BOJIBI.

3HAKOMCTBO C OOpa3llaMu OKCHOB, KHCJIOT, OCHOBaHHWMN u coyieil. HedTpanuzanus menoun
KHCJIOTOW B MMPUCYTCTBUU MHIUKATOPA.
JlabopaTopHble onbIThl. PaccMoTpeHre BemeCTB € Pa3NHYHBIMUA (U3UYECKUMH CBOWCTBAMH.
Paznenenne cmecu ¢ momomipi0 MarHuTa. llpumepsl QU3MUECKMX U XUMHYECKUX SBICHHUH.
Peakmuu, wWUTIOCTpHUpYIONME OCHOBHBIE TIPU3HAKK XapaKTePHBIX peaknuu. PasznoxeHue
ocHoBHOTO KapOonara menu (I1). Peakiust 3amenieHrs Mean xKele3oMm.
O3HakoMyeHHE ¢ 00pa3liaMu OKCHUJIOB.
BsaumoneiictBue Bogopona ¢ okcugom meau (I1).
OMBITHI, TOATBEPKAAOIITNE XUMHYECKHUE CBONCTBA KHCIIOT, OCHOBAHHIA.
IIpakTnyeckne padoTsl

° [IpaBuna TexHuKH O€30MACHOCTH MpHU pabOTe B XUMUYECKOM KaOuHeTe. O3HAKOMIIEHUE C
n1abopaTopHBIM 000PYIOBAHUEM.

[ OuncTKa 3arpsa3HEHHON MOBApPEHHOM COJIH.

[ [Tonmyyenue u CBOMCTBA KUCIOPOAA

° [TomyueHnue Bogopoaa 1 U3y4EHHUE €TI0 CBONCTB.

o [IpuroroBiieHHEe pPAacCTBOPOB COJIEM C ONPENEIEHHOM MacCOBOM JIOJIEHW PacTBOPEHHOTO
BELIECCTBA.

° Pemenne sKcnepuMEHTANBHBIX 3alad IO TeMe «(OCHOBHBIE KIJIACCHI HEOPTaHUYECKUX
COCIMHEHUIN.

Pacuernnlie 3agaun:

BrruricrieHue OTHOCHTENBHOM MOJICKYISIPHOW Macchl BemiecTBa 1o (opmyne. Brrauciienue
MacCOBOHM JIOJIM DJIEMEHTa B XUMHUYECKOM COCAMHEHUHU. YCTAHOBJICHHUE MPOCTEHIeH (OpMYyIIbI
BEIIIECTBA [0 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxxneHne MaccoBOM J0JdM pacTBOPEHHOTO BEIIECTBA B pacTBOpe. BriuncieHue Macchl
PacTBOPEHHOTO BEILIECTBA U BOBI JIsl MPUTOTOBJICHHS pacTBOPa ONPEACIEHHON KOHIIEHTPAIUH.
OObEMHBIC OTHOIIIEHHUS Ta30B MPU XUMHYECKUX PEAKITUSX.

Brruucnenust mo XUMHUYECKUM YpPaBHEHHUSIM MaccChl, 00bEMa M KOJMYECTBA BEIIECTBA OAHOTO U3
MPOAYKTOB PEAKIMU ITI0 Macce MCXOJHOTO BEIIECTBA, OOBEMY WMIIM KOJHUYECTBY BEIIECTBA,
COJIeprKaIlero ONpeleaEHHYIO JOTI0 IPUMECEH.

Tema 2. [lepuoauyeckuii 3aK0OH M NMEPHOAUYECKAS CHCTeMa XUMHMYeckHXx djiemenToB JI.H.
MenaeneeBa. Ctpoenue atoma. (7 1)

[TepBble TIOTMBITKH KiAacCH(DHUKAIIMM XUMHUYECKUX 3JeMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB. EcTeCTBEHHBIE ceMeWCcTBa MICNIOYHBIX METAJUIOB W rajoreHoB. biaropojHbie rasbl.
[Tepuognueckuii 3akon J.M.Menzaeneena. [lepuonnueckasi cucrema Kak €CTECTBEHHO — HAaydyHOE
KJIaccu(uKausl XUMUYECKHX 3JIeMEHTOB. TabnuuHas (opma TpencTaBieHUs Kiaccu(UKaIuH
XUMHUYECKHX 31eMeHTOB. CTpykTypa Tabnuibl «Ilepuoandeckas cuctemMa XUMHYECKHUX JIEMEHTOB
.M. MenneneeBay (xoporkas ¢opma): A- u b- rpymmel, nepuoapl. DH3NYECKUH CMBICT
MOPSIIKOBOTO JIEMEHTA, HOMEpa Mepro/ia, HoMepa IPyIIbI (IS 5JIEMEHTOB A-TPYIII).

Crtpoenue aroma: JIpo U 3JIEKTpOoHHAsT 0001049Ka. COCTaB aTOMHBIX siIep: MPOTOHBI U HEUTPOHBI.
N3otonbl. 3apsa aTOMHOTO siipa, MAaCCOBOE YUCIIO, OTHOCHUTENIbHAsA aTOMHas Macca. CoBpeMeHHas
(bopMyITUPOBKA MOHSATUS «XUMHUYECKUAN FIEMEHT.

OneKkTpoHHass 000JI0UKa aToMa: MOHATHE 00 DHEPreTHYECKOM YpOBHE (JIEKTPOHHOM CJIOE€), €ro
€MKOCTH. 3aloJIHEHUE AIIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO MEPUOJIOB.
CoBpeMeHHas popMyITUpOBKa TIEPUOANIECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunble noctwkenus (.M. MenpneneeBa: ucnpasieHue
OTHOCHUTENIbHBIX AaTOMHBIX Macc, NPEICKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX SJIEMEHTOB,
MEPECTAaHOBKM XUMUYECKUX JJIEMEHTOB B MEPUOANYECKON cucteme. Ku3Hb U nesrenbHocts [ U.



Menneneena.

JdemoHcTpanmnu:

Odu3nyeckue CBONCTBA MIETOYHBIX METAIOB. B3amMopelicTBUe OKCHAOB HATPHs, MarHus,
docdopa, cepsl ¢ BOJON, HCCIENOBAHWE CBOMCTB MOITYYEHHBIX TPOAYKTOB. B3ammosmeincTBue
HATpusi U Kanus ¢ Bojod. DPu3MYecKkue CBOICTBA TajoreHoB. B3auMoneiCcTBUE aNMIOMHHHS C
XJIOpOM, OpOMOM U HoAoM.

Tema 3. Ctpoenue Bemectna. (7 4)

DNeKTPOOTPULIATENIBHOCTh XUMHYECKUX 3JIeMEHTOB. (OCHOBHBbIE BHUABl XUMHUYECKOH CBS3M:
KOBAJICHTHasA HCIOJIApHAA, KOBAJCHTHAA IIOJAPHAsA, WOHHAA. BajieHTHOCTE 2JIEMEHTOB B CBETE
ANeKTpoHHON Teopun. CteneHb okucieHus. [lpaBuna onpeneneHusi CTENEHEW OKHUCICHUS
AIIEMEHTOB.

JdemoncTpanuu:

CormocTasiieHue (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOICTB COCHI/IHGHI/Iﬁ C KOBAJICHTHBIMHU WU HWOHHBIMU
CBSA3SIMH.

YYEBHO-TEMATUYECKHU ITJIAH

Ne Ha3zBanue Tembl Komn-Bo Yacos Kon-Bo Kon-Bo
KOHTPOJIBHBIX MPaKTUYECKUX
1 OCHOBHBIE MOHATUA XUMUHU | 54 3 6
(YpoBeHb aTOMHO-
MOJICKYIISIPHBIX
MIPEICTABIICHUI )
2 [lepnonnueckuii 3akoH wu | 7 1 1
MepUOUYECKast cucrema
xuMudeckux snemenToB J[.U.
Memngeneena. Crpoenue
aroma
3 Crpoenue BemecTa 7 1

COIEPXXAHME YUYEBHOI'O ITPEAMETA
OBIIAS XUMMUA 9 kanacce 68 4/rox (2 4/nen.)

Tema 1. MHoroo6pa3ue XuMu4ecKuX peakuui. (21 4)

Knaccudukanus XuMHUYECKUX peaKIfii: peakliiy COeTUHEHMs, pa3IoKEeHHs, 3aMeLEeHHs], OOMEHa.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu. OKHUCIUTENb, BOCCTAHOBUTENb, IPOLECCHI
OKHCJIEHUsI U BOCCTaHOBJIEHHs. COCTaBIEHUE YpPAaBHEHUN OKHCIUTEIBHO -BOCCTAHOBUTEIIBHBIX
peaKIHii ¢ IMOMOIIBIO METO/1a IIEKTPOHHOTO OallaHca.

TennoBble >PPeKTsl XUMUYECKUX peaKIMi. DK30TEPMUUYECKHE U SHIOTEPMHUECKHE PEeaKIuu.
TepMmoxuMuueckue ypaBHEHMs. PacueTsl 10 TEPMOXUMUYECKUM YPABHEHUM.

CKOpPOCTh XUMHUYECKUX peakuii. PakTOpbl, BIUSIIONIME HA CKOPOCTh XMMHUYECKTX PEAKIU.
IlepBoHauanbHOE NIPEACTABICHUE O KaTaJIU3E.

O6parumeie peaknuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

XVUMUYECKNE PEAKIUU B BOIHBIX PAacTBOpax. ODJEKTPOJIUTBI M HEINEKTPOIUTHL. VOHBI
Karnons!l u annonsl. ['maparHas Teopus pacTBOPOB. DNEKTPOIUTHYECKAs JUCCOLMALNS KHUCIIOT,
ocHOBaHMH u coneld. Crabble U CuiIbHBIE 3JeKTpoiauThl. CremneHb auccormanuu. CreneHb
nuccormanuy. Peakiimu HOHHOTO oOMeHa. YCIIOBHSI TEUCHHS PeaKIMii MOHHOTO OOMEHa JI0 KOHIIA.
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCAUHEHUN B CBETE IPEACTaBICHUN
00 2JEKTPOIMTUUECKON JUCCOLUAIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. [lonsTue o




TUPOJIA3E COJIEH.

JdemoHcTpanmnu:

[IpuMepsl 9K30- U SHAOTEPMUYECKUX PEAKIIUM.

BzaumoneiicTBUe IMHKA C COJSIHOW M YKCYCHOW KUCIOTOW. B3anmmoneicTBre rpaHyIupOBaHHOTO
LIMHKA U [IMHKOBOY IIBUIN C COJITHOM KHUCIIOTOM.

Bsaumopeiicteue oxcuma meau (II) ¢ cepHoil Kucia0TOW pa3HOM KOHIEHTPALMU NPU Pa3HBIX
TeMIlepaTrypax.

['openne ymiist B KOHIEHTPUPOBAHHOM a30THOM KHCIIOTE.

T'opeHue cepel B pacIliaBI€HHON CEIIATPE.

HcnbiTaHne pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYIO TPOBOJUMOCTb.

JIBM)KEHUE NOHOB B 3JIEKTPUYECKOM II0JIE.

IIpakTHyeckune padborbi:

N3yuyenue BIusHUA yCIOBUM NPOBEACHUS XMMUYECKOM PEaKIUU Ha €€ CKOPOCTb.

Pemienne skcnepuMeHTaIbHBIX 3a7ad 1o TeMe «CBOMCTBAa KHCIOT, COJE€d M OCHOBAaHUW Kak
IIEKTPOJIUTOBY»

JlaGopaTopHble ONBITHI:

Peakiiun oOMeHa MeXx/1y pacTBOpaMH 3JE€KTPOIUTOB

Pacuyernblie 3aqa4u: BeruucieHus 1o TepMOXUMHAYECKUM YPABHEHUSAM PEAKIINN.

Tema 2. MHoroo0pa3ue BeuecTs. (42 yaca)

Hewmerannel. ['anorensl. [TonoxeHne B NepuoguvecKoll CUCTEME XUMUYECKUX JJIEMEHTOB,
cTpoeHue ux aromMoB. Haxoxxnenue B npupoje. @u3ndeckue U XMMHUYECKHE CBOMCTBA TajlOTEHOB.
[Tomyuenue u npumeHeHHe rajoreHoB. Xiop. dusnueckue U XMMHUYECKHE CBOMCTBAa XJOpa.
IIpumenenne xnopa. Xnoposogopon. ®usnueckue corictsa. [lonmyuenue. ConsiHHas kuciora u €€
conu. KauecTBeHHas peakiuusi Ha XJIOpUA-HOHBL. PacriozHaBaHue XJIOPHI0B, OpOMHUIIOB, HOAUIOB.

Kucnopon u cepa. Ilonoxxenue kucnopoaa u cepol B [ICXD, crpoenne ux atomoB. Cepa.
Amnorponus cepsl. Pusnyeckue U xumudeckue coiicrsa. Haxoxnenue B npupoae. [lpumenenue
ceprl. CepoBogoposa. CepoBomopoaHast KucioTa u ee coinu. KauecTBeHHas peakiusi Ha CyJIb(u-
nonsl. Oxkcun cepol (IV). ®@usuueckue um xumuyeckue cBoictBa. llpumenenme. CepHucras
KucioTa u ee conu. KauectBeHHas peakmusi Ha cynbdur-uonsl. Oxcun cepwl (VI). Cepnas
KuciaoTa. XHWMHUYECKHE CBOMCTBa pa30aBIEHHOW W KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI.
KauectBeHHas peakuys Ha cyab(haT-uoHbl. XUMUYECKUE PEaKlny, JeKallle B OCHOBE MOIYYEeHUS
CEPHOM KUCJIOTHI B IPOMBIIUIEHHOCTH. [I[puMeHene cepHOM KUCIOTHI.

Aot u pocdop. [Tonoxxkenne azora u hocdopa B [ICXI, cTpoenne nx aToMoB. A30T, HU3HIECKUE
U XMMHMUYECKHE CBONCTBA, MOJIY4YeHHE M NpuMeHeHue. Kpyrosopor asora B mpupone. AMMHUAK:
¢usznyeckrue M XUMHUYECKHE CBOICTBa, monydeHue u npumeHenue. Comu amMoHHs. A30THas
KHCIOTa M ee cBoWcTBa. OKHUCINTENbHBIE CBOWCTBA a30THOM KHCHOTHL. IlomyueHue a3oTHOMU
KHUCJIOTHl B Jaboparopuu. XHUMHUYECKHE pPEaKlUHu, JeKallde B OCHOBE IOJyYEHHUS a30THOU
KHCJIOTHl B NPOMBINUIEHHOCTU. [IpriMeHeHne a30THONW KucioThl. ColM a30THOM KHCIOTBI M MX
npuMeHeHne. A30THBIE YI0OpeHHUS.

®ochop. Ammorporusi dochopa. Pusmueckue M XUMHUUEcKHe cBoicTBa ¢ocdopa. Oxcun
docdopa (V). Oprodhocdopnas kucnora u ee conu. DocdopHbie ynoOpeHws.

VYrepon u kpemuuil. [lonoxenne yrnepona u kpemuus B IICX3, crpoeHne ux aroMoB. YIiiepo.
Amnotponus ymiepona. duznueckue U XMMUYECKHE CBOWMCTBa yriepona. AzncopOuusi. YrapHbIi
ras, CBOMCTBa U (pU3HOIIOTHYECKOE JACHCTBHE Ha OPTraHU3M. YIVIEKHUCIIBIN ra3. YroibHas KUCIOTa U
ee conu. KauyecTBeHHble peakiuu Ha KapOoHaT-uoHbl. KpyroBopoT yrepona B TNpHUPOJE.
Opranudeckue COEqUHEHNS YITIEpOa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Meramnsl.  [lonoxenune w™eramoB B [ICXD JI.M.MenneneeBa, CTpO€HHE HX AaTOMOB.
Meraimnueckas cBsizb. DHU3MYECKHE CBOWCTBA METAJIOB. P aKTUBHOCTH METAJUIOB.
Xumuueckue cBoicTBa MeraioB. OOmme crnocoObl moiaydeHuss MeTayuioB. CIulaBbl METaJJIOB.
[I{erounbie MeTamibl. [TonoxkeHne MENOYHBIX METAJUIOB B IEPUOANYECKON CHCTEME, CTPOCHHE UX



aromoB. Haxoxxnenue B npupozae. Marauii 1 Kaiabluil, UX BakHEHIIMe coequHeHUs. JKecTkocTb
BOJIBI ¥ CTIOCOOBI €€ YCTpaHEHUSI.
Amomunnil. IlonmoxeHne aarOMUHMS B MEPUOAMUYECKOM CHUCTEME, CTPOEHHE €ro aroMa.
Haxoxnenne B mpupone. dusznyeckue W XUMHUYECKHME CBOWCTBA allfOMUHUA. AMQOTEPHOCTH
OKCHJIa ¥ TUAPOKCU/IA ATFOMUHMUSL.
Keneso. ITonoxkenue xene3a B NEPUOJUUECKON CUCTEME, CTPOEHHE ero atomMa. HaxoxaeHue B
npupone. Pu3MUecKue W XUMHYECKHE CBOMICTBa jkeje3a. BakHellnne COEOUHEHMs >Kemesa:
OKCH/JIbI, TUApOoKCcH B U comu kene3a (1) u xenesa (I11). KauecTBeHHbIE peakiiy Ha HOHBI.
JdemoncTpanuu:
®usnuecKkue CBOMCTBA TAJIOTEHOB.
[Tonydenune xopoBoAOpOJa U PaCTBOPEHHE €TI0 B BOJE.
AnnorponHbsle MoauuKauu cepbl. O0pa3ibl IPUPOIHBIX CYAB(UIOB U CYIb(aToB.
[lonyyenne amMMuaka M ero pacTBopeHue B Bojae. O3HakOMJIEHHE € OOpaszllaMd  HPUPOIHBIX
HUTPATOB, (hochartos
Mopenu KpUCTaJUIMYECKUX PEeETOK anmasza M rpagura. 3HAKOMCTBO ¢ 00pa3liaMu MPUPOIHBIX
KapOOHATOB M CHJIMKATOB
3HaKOMCTBO ¢ 00pa3llaMu BaKHEHIIMX COEAMHEHHH HaTpus, Kayus, IPUPOAHBIX COEAMHEHHI
KaJblUsl, pyAaMH >Kejesa, COEMHEHUSMHU aNIOMHUHMS.  B3auMonelcTBuEe IIENOYHBIX,
I1€JIOYHO3EMEIIBHBIX METAJIOB U aJIIOMUHUSA C BOAoM. CKUraHue jkene3a B KUCIOPOJAE U XJIOpE.
IIpakTHyeckune padborbi:
ITonyyenue COITHON KUCIIOTHI M U3YYEHHUE €€ CBOWCTB.
Pemenue skcniepuMeHTanbHBIX 3a1a4 o Teme «Kuciaopon u cepa»
[TonmydyeHne ammuaka v U3y4eHHUE €TI0 CBOMCTB.
[Tonyuenue okcuna yriepona (1V) u usydyenue ero cBoiicts. Pacno3HaBanue kapOOHATOB.
Pemenne sxcneprMeHTaIbHBIX 3a/1a4 110 TeMe «MeTaJulbl U UX COSAUHEHUS.
JlaGopaTopHble ONBITHI:
BrlTecHenue rajnoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHHUH.
KauectBennsle peakuuu cynbQuu-, cyabGuT- U cynb(ar- HOHOB B pacTBOPE.
O3HakomileHHEe ¢ 00pa3liaMu cepbl U €€ IPUPOIHBIMU COETUHEHUSIMHU.
B3anMoneiicTBre costel aMMOHHS CO IIEI0YaMMU.
KauecTBeHHbIE peakiuy Ha KapOOHAT- U CHIIMKAT- HOHBI.
KauecTBeHHas peakuys Ha yIIIEKUCIBIN ras3.
Nzyuenne obpa3ioB MeTamioB. BzaumozelicTBie MeTaIoB ¢ pacTBOpaMu cojei. O3HakoMiIeHue
CO CBOMCTBaMHM M MpeBpallEHUSIMU KapOOHATOB M ruapokapOonaroB. [lomyueHnue rugpokcuaa
QIIOMMHHS U B3aUMOJEHMCTBHE €r0 ¢ KHUCIOTaMU U IenodaMu. KauecTBeHHbIE peakIMy Ha HOHBI
Fe* u Fe’*
PacuyerHsblie 3a1a4u:
Boruncnenus mo XUMUYeCKUM YpaBHEHHUSIM Macchl, 00bEMa MM KOJIMYECTBA BEILIECTBA OJTHOTO M3
NPOIYKTOB pEaKkIH MO Macce HCXOIHOTO BelIeCTBa, O0ObEMY WM KOJIMYECTBY BEIECTBA,
COJZIEpKAILlero ONPENEIEHHYIO O MPUMECEH.

Tema 3. Kparkuii 0030p BasKHeHILINX OPraHU4ecKMX BelecTs. (5 yacoB)

[Ipenmer opranunyeckord Xxumuu. HeopraHmyeckue M OpraHMYECKHE COCOUHEHMS. YIIIEpod —
ocHOBa u3HU Ha 3emuie. OCOOCHHOCTH CTPOEHUS aTOMa yTJIepo/ia B OPraHUYECKUX COSTUHEHUSX.
VYmesogoponel. lIlpenensHpie  ymieBomoponbl. MeraH, 3TaH, IponaH — M[POCTEHIHE
MPENCTABUTENIM  TPENETbHBIX  yrIIeBoAOpoaoB. CTpyKTypHbIe (OPMYABI  YIIIEBOIOPOJIOB.
T'omonornueckuil psax NpeAenbHbIX yIIEBOAOPOAOB. [omonorn. Pusmyeckue U XUMHUYECKUE
CBOICTBa MPENEIIbHBIX YIIIEBOAOPOIOB. Peakunu ropeHust u 3amenieHus. Haxoxaenue B npupome
MPEAEIbHBIX YIIIEBOAOPOAOB. [[puMeHenne Merana.

HenpenenbHbie yriueBoAoOpoAbl. OTWICHOBBIM PAl HEMPENEIbHBIX YITIEBOAOPOAOB. OTHUJIEH.
PuU3NYECKUE U XUMUUYECKHUE CBOMCTBA ATUJICHA.

AIIETUIIEHOBBIA PSAJl  HENPENETbHBIX YIIIEBONOPOMOB. AreruieH. (CBOICTBa aleTUIIEHA.



ITpumeHeHne aneTuiIeHa.

[IpousBoansie yrieBonoponoB. KpaTkuii 0030p OpraHM4yecKUx COETUHEHHH: OJHOATOMHBIE
CIHPTHI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE F(UPBI, )KUPBI, YIIEBO/IbI, AMUHOKHUCIIOTHI, Oe1Ku. Ponb
O€JIKOB B OpraHU3Me.

[lonsaTHE O BBICOKOMOJNEKYISPHBIX BemiecTBax. CTpyKTypa IHOJMMEPOB: MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BC€CHO, CTCIICHD IMOJIMMCPHU3alIN. HOJ’II/IBTI/IJ’ICH, IMMOJTUITPOIIUJICH, ITOJTMBUHUIIXJIOPUI.
JdemoncTpanuu:

Mogenn MoneKya OpraHMYecKHX coeluHeHui. lopeHue yrneBonopoloB U OOHapyKeHue
IIPOAYKTOB UX ropeHus. KauectBenHas peakuust Ha aTwiieH. [lonydyenue sTuieHa.

PacTBopenue 3TunoBoro cnupra B Bojie. PacTBopeHne muiepuHa B BOJE.

[TonydyeHne u cBOMCTBa yKCYCHOM KHCIOTHI. MccienoBaHue CBOMCTB JKMPOB: PaCTBOPHUMOCTBH B
BOJIC U OPraHNYCCKUX PACTBOPUTECIIAX.

KadecTBeHHbIE peakIMM Ha TIIOKO3Y U Kpaxmall.

O3HakomileHHe ¢ 00pa3liaMu U3JeJIUi U3 OJIUATUIIEHA, TOJIMIPOIUIICHA, TOTUBUHIWIXJIOPUAA.
[IpakTnyeckue paboOThl CTPYNIUPOBAHBI B OIOKM — XUMHUYECKUE MPAKTUKYMBI, KOTOPBIE CIY)KaT
HE TOJIBKO CPCACTBOM 3aKPCILIICHUA YMeHI/Iﬁ W HABBIKOB, HO TAaKXXC M CPECACTBOM KOHTPOJIA 3a
KaueCTBOM MX C()OPMHUPOBAHHOCTH.

YYEBHO-TEMATUYECKUH TTJIAH

No HaszBanune TeMsl Kon-Bo Yacos Kon-Bo Kon-Bo
KOHTPOJIbHBIX MPaKTUYEKUX

1 MHoroo6pa3zue xumudyeckux | 16 1 2

peakuui
2 MHuoroob6pasue BeuiecTB 42 2 4

Kparkuii 0030p BakHEWmux | 5 1

OpraHUYECKHUX BEIECTB

HUTOTO 68 4 6

YYEBHO-METOANYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLIECCA

JIuteparypa

1. 'apa H.H. Xumus: 3agaunnk ¢ «moMmornHukom»: 8-9 kinaccel / H.H. T'apa. — M.: IIpocBerienue.
2. Pymsutuc IE. Xumus: 8 wr.: yae6. s obmieoopaszosar. Yupexnenuit / [LE. Pym3uruc, O.I.
®enpaman. — M.: [Ipocsenienue.

3. Pymsutuc IE. Xumus: 9 xi.: yae6. s obmieoopaszosar. Yupexnenuit / [LE. Pymsuruc, ©.I.
®enpaman. — M.: [Ipocsenienue.




