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B ocHoBy nanHo#f paGoueil mporpamMmsl MojioxkeHa aBTopckast nmporpamma k nuann YMK O. C.
["abpuensna: yaebHo-meroandeckoe nocooue / O. C. 'abpuensn. — M.: JIpoda, 2017.
Ieab yueOHOro npeaMera

W3yueHnne XxuMuU B CTaplueill IIKoje Ha 0a30BOM ypOBHE HAIpaBiICHO Ha JOCTHXKEHHE
CICAYIONIUX LeJIei:

- OCBOCHHE 3HAHUI O XUMHYECKOI COCTABIISIONIEH €CTECTBEHHO-HAyYHON KapTUHBI MUPA,
BOKHEHIINX XUMUYECKUX MOHATHX, 3aKOHAX U TEOPUIX,;

- OBJIaJleHMe  YMEHHMSIMM IPUMEHSTh  IOJydeHHbIe  3HAaHUS IS OOBSICHEHUS
pa3HOOOpa3HbIX XMMHUYECKHUX SIBJICHUM W CBOICTB BEILIECTB, OLEHKU POJM XUMHUHU B Pa3BUTHUHU
COBPEMEHHBIX TEXHOJIOTUHN U MOTYYEHUH HOBBIX MaT€pHAJIOB;

- pa3BMTHe [103HABATEIbHBIX HHTEPECOB U MHTEUIEKTYaJIbHBIX CIIOCOOHOCTEH B mpoliecce
CaMOCTOSITEIFHOTO TPUOOpETEeHHs] XMUMHYECKMX 3HAaHWA C HCIOJIb30BAHUEM DPAa3IMYHBIX
HCTOYHUKOB MH(POPMALIMH, B TOM YHCJIE KOMITBIOTEPHBIX;

- BOCIIMTaHUe YOSXK/IEHHOCTH B TO3UTUBHOW pPONM XHUMHU B IKH3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TI'PAMOTHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
OKpYKarollen cpene;

- IPUMEHEHHe MOJIyYeHHBbIX 3HAHWH W YMeHMil A1 0e30MacHOro HCHOJIb30BAHUS
BEIIECTB M MAaTepualioB B OBITY, CEJIbCKOM XO3sIiiCTBE M Ha IPOU3BOJICTBE, pEIICHUS
IIPAKTUYECKUX 3a/lad B IOBCEAHEBHOM JKU3HM, NPEAYNPEXKICHUS SIBICHUH, HAHOCSIIUX BpEX
3I0pPOBBIO YEJIOBEKA U OKPYXKAIOUIEH cpene.
®opmMbl OpraHu3anuu 00y4eHHs . UHIUBHAyaJIbHAsl, TIapHasl, TPYyNIIOBasl, UHTEPaKTHBHAs.

OcHOBHBIE 3a0auu U3y4eHNs] XUMUU B LIKOJIE!

Gopmuposame'y 0OydyarOIIMXCS YMEHHMS BHAETh M IOHUMAaTh LIEHHOCTh
00pa3oBaHusl, 3HAUUMOCTh XUMHUYECKOTO 3HAHUS JJISl KaXI0r0 YeJIOBEKa HE3aBHCHMO OT €ro
poeCCHOHABHON e TENHHOCTH;

@opmuposeams NpeaCTaBICHUS 0 XUMHYECKON COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPa; YMEHUSI OOBACHATH 0OBEKTHI U MPOLIECCHI OKPYKaIOLIei
JEHCTBUTENBHOCTH, UCIOJIB3YSI ISl 3TOT0 XUMHUUYECKUE 3HAHUS,

061a0esams METOJIAMU HAYYHOTO TO3HAHUS Il OOBSCHEHHS XUMHUYECKUX
ABJICHUI U CBOWCTB BEIIECTB, OLICHKH POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH U
MIOJIyY€HUHU HOBBIX MAaTE€pPHUAJIOB,;

gocnumvléams yOSIKJCHHOCTh B TMO3UTHBHOM POJIM XUMHHM B  KH3HH
COBPEMEHHOTO O0IIEeCTBA, HEOOXOIUMOCTH TPAMOTHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
OKpY>Karollen cpene;

npUMeHsAmMyb MOTyYeHHbIe 3HAaHUM 1711 0€30MacHOr0 UCIOJIb30BaHUs BEIIECTB U
MaTepHalloB B OBITY, CEIbCKOM XO3sIIICTBE U HA IPOU3BOJICTBE, PEIIEHHS IPAKTHUECKUX 3a]a4
B TMIOBCEIHEBHOM XKM3HU, IIPEIYNPEKICHUS ABJICHNUN, HAHOCAIIMX BPEX 30POBBIO YEJIOBEKA U
OKpYy>Karolleu cpene;

paszsuéambs TIO3HABATEIIbHBIE HMHTEPECHI, MHTEIUICKTyalbHbIE M TBOPYECKUE
CIIOCOOHOCTH yYallMXCsi B MPOIECCe HM3YUYEHUsT MMM XUMHUYECKOW HayKh U ee BKJIaJa B
COBPEMEHHBIN HAYYHO-TEXHUYECKUI ITPOrpecc;

Gopmuposame BaXHEHIINE JOTUICCKUX OTEPALluil MBIIIJICHUS (aHAIH3, CHHTE3,
000011IeHre, KOHKPETH3allusl, CPABHEHHUE U JIp.) B TPOIIECCE TO3HAHMS CHCTEMbI BOKHEHIINX
IIOHATUH, 3A4KOHOB Y TEOPHI O COCTaBE, CTPOCHUHU U CBOMCTBAX XUMHUUYECKUX BEILECTB;

081a0e6amb KIHUYEBbIMU KOMIETEHIUSIMU (yueOHO-TI03HABATEIEHBIMH,
MH(POPMALMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTHBHBIMH).

Metoabl 00y4eHus:

ITo MCTOUHUKY 3HAHUIL: CIIOBECHBIE, HATJISAHbIE, IPAKTUYECKHUE;

[To ypoBHIO TMO3HAaBaTENbHONW AaKTHUBHOCTH. MPOOJEMHbIH, YacCTUYHO-TIOMCKOBBIH,
00BSCHUTEBHO-WITIOCTPATUBHBIH;



[Io nmpuHUMIY pacuJ€eHEHHS WA COEAUHEHMS 3HAHUN. aHAUIUTUYECKUM, CHUHTETUYECKHM,
CPaBHUTEJNIbHBIN, 00001AIOIINH, KiIaCCU()UKALMOHHBIH.
TexHonornu o0y4eHusl: MHAUBHUYaJIbHO-OPUEHTUPOBAaHHAsA, pasHoypoBHeBas, UKT.

OO0mas xapakrepucTuka yueOHOro nmpeamera.

PaGouas mporpamMMa Mo XHMMHMM COCTaBJI€HA Ha OCHOBE (QenepalbHOr0 KOMIIOHEHTA
rOCyIlapcTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa CpeaHero obiiero oOpa3oBaHHUs Ha 0a30BOM
ypoBHe, yTBepkaeHHoTOo S5 MapTa 2004 rona, Ha OCHOBE MPUMEPHOU MPOTrpaMMBbI TI0O XUMHUH IS
CpPEeHEH IIKOJBI M Ha OCHOBE MPOTrpaMMbl aBTOPCKOTO Kypca xumuu st 8-11 kmaccos O.C.
["aGpuensina.

OcCHOBHBIMU MpoOOJEMaMH XUMHH SIBIISIIOTCS H3Y4YEHHE COCTaBa U CTPOEHHS BELIECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOEHUS, KOHCTPYHPOBAaHHE BELIECTB C 33JaHHBIMH CBOWCTBaMH,
HCCIIEeA0BaHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAILEHUN U ITyT€H YIIPaBICHUS UMU B LIEJISX
[IOJIy4YEHUS BEIIECTB, MaTEPUAJIOB, SHEPTUU.

[TosTomy B paboueil mporpaMMe MO XHMHH HAILIA OTPaKEHHE OCHOBHBIE COJEp)KaTeIbHBIC
JTUHUY:

* «Beugyecmeo» — 3HaHUS O COCTaBe W CTPOCHUM BELIECTB, MX BAXKHEHIINX (U3NYECKUX U
XUMHUYECKHUX CBOIMCTBAX, OMOJIOrMYECKOM JIEHCTBUU;

* «Xumuueckaa peaxyusa» — 3HAHUS 00 YCIIOBHUSX, B KOTOPBIX IPOSIBISIOTCS XUMHUYECKUE
CBOICTBA BEIECTB, cIOCO0AX yNpaBICHUsS XMMUYECKUMHU IIPOLieccamMi;

* «Ilpumenenue eeujecme» — 3HAHUS U OMBIT NMPAKTHUUYECKON AESITEIHLHOCTU C BEIIECTBAMH,
KOTOpbIe HamboJiee 4acTo YMOTPeOsIOTCS B MOBCEIHEBHOM JKHU3HHM, IIUPOKO HCTOJIB3YIOTCS B
MIPOMBIIIJIEHHOCTH, CETLCKOM XO035HUCTBE, Ha TPAHCIIOPTE,;

* «A3plk Xumuu» — cucTeMa BaOXHEUIIUX MOHATUA XUMHUHU U TEPMHHOB, B KOTOPBIX OHH
OTMCHIBAIOTCS, HOMEHKIIATypa HEOPraHUYEeCKUX U OPraHUYECKHX BEINECTB, T. €. UX Ha3BaHUs (B
TOM YHCJIC ¥ TPUBHAIIbHBIC), XUMUYCCKUE (DOPMYJIbI U ypaBHEHHMs, a TAKKE IMpaBHiIa MepeBoIa
MH(OPMALIUY C POJHOTO HIIM PYCCKOTO SI3bIKA Ha SI3BIK XUMHUHU U 00paTHO.

MecTo npeamMera B y4eOHOM ILIaHe.
s 00si3aTenbHOTO M3y4eHMs ydueOHOro mnpeaMera «XHMHUsS» Ha JTale CpeaHero oOuIero
oOpaszoBanusi (enepanbHbli Oa3UCHBIA Y4€OHBINH IUIaH AT 0Opa30BATENBHBIX YUYPEKICHUN
Poccwuiickoit @enepanun orBoaut 70 wacoB. B Tom gmcne no 35 wacoB B X u X| knaccax, u3
pacueta — 1 yueOHBIX yaca B HEJIEIIIO.
Jannas paboyas mporpaMma paccunTana Ha 68 yacos:
- B 10 kmacce otBoautcs 34 uwaca u3 pacuera: 1 yac B HeIeno, B TOM 4ucie 3 yaca Ha
MPOBEJICHNE KOHTPOJIBHBIX U 2 Yaca Ha MPOBEACHNUE MPAKTUYECKUX PaboT.
- B 11 kmacce otBoautcs 34 uvaca u3 pacyera: 1 yac B HeIenO, B TOM 4UCiIe 2 yaca Ha
MIPOBEICHHE KOHTPOJIBHBIX M 2 Yaca Ha IIPOBEJICHUE OIICHOYHBIX MPAKTHYECKUX PadoT.
@opMbI  KOHTPOJISA: YCTHBIC  ONPOCHI, TMPOBEPOYHBIC PpabOThI, TECTOBBIM  KOHTPOJIb,
MPAKTUYECKUE U KOHTPOJIbHBIE PAOOTHI.

Onucanue MecTa y4eOHOI 0 mpeiMeTa B Y4eOHOM IJIaHe.
B y‘le6HOM IJTaHC HIKOJIBI JJId U3YUYCHUC XUMHUU OTBCACHO

KJIacc YacoB B HENEIIO YacoB B rong
10 1 34
11 1 34
BCET'O 2 68

Y4eO0HUKH, HCMOJIb3yeMble B 00Pa30BaTeJIbLHOM Tpoliecce.
Pagouass mnporpamma ofecrnedyeHa y4eOHO-MeTOAUYECKHMM KOMILIEKTOM, KOTOPBIU
pekoMeHz0BaH MuHHCTEpCTBOM o0Opa3oBanusi PD® u Bxoaur B enepaibHbIi mepeueHb
yueObnnkoB Ha 2013-2017 yueOubiii ronx «Xumusa. 10 kmace» m «Xumms. 11 xmace» O.C.
["abpuensn. — 3-e u3a., nepepad.- M.: JIpoda, 2007.



Kaacc | Haspanue ABTOpBI I'on H3parenscTBo
y4eOHHKa U31aHUsA

8 Xumus. 10 kmacc Iabpuensu O. C. | 2013-2017 | M.: dpoda
(6a30BBIii YPOBEHB)

9 Xumus. 11 kmace INabpuensn O.C | 2013-2017 | M.: [Ipoda

(6a30BbBIi YPOBEHB)

Pe3yabTaThl OCBOEHHMS] MPOrPaMMbI

JleATenbHOCTh YYUTEdsl B OOYYCHMHM XHMHUH B cpenHed (MOJHOHM) IIKoJie JOJDKHA OBITh
HaIpaBJieHa Ha IOCTHKEHUE 00YYarOIUMUCS CIEIYIOIINUX JUYHOCHHBIX PE3YAbMaAm 08

B IIEHHOCTHO-OPHEHTALIMOHHOW cepe — dYyBCTBO TOPJOCTH 32 POCCHUCKYIO
XUMHYECKYIO HayKy, TYMaHH3M, OTHOLIEHUE K TPYy, LEJICyCTPEMIIEHHOCTb;

B TPyIOBOW cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JajbHEHIICH
oOpa3oBarenbHON U MPOo(dhecCHOHAEHON TPACKTOPHH;

B TI03HABATENBbHON (KOTHUTHBHOW, WHTEJUICKTYaJbHOH) cepe — yMEHHE YNpaBiIiTh
CBOEH IT0O3HABATEIILHOU JESATEIIBHOCTHIO.

Memanpeomemnuvimu pezyibmamamu 0OCBOSHUS BBIITYCKHUKaMU CTapLIEH LIKOJbI IPOIPaMMBbI
110 XUMUH SIBJISIFOTCSL:

UCIOJIb30BaHNE YMEHUN M HABBIKOB PA3JIMYHBIX BUIOB IMO3HABATEIHHOU NIEATEIBHOCTH,
NPUMCHEHHH OCHOBHBIX METOJOB TMO3HaHHs (CHCTEMHO-WH(MOPMAIMOHHBIA aHAJIH3,
MOJICTUPOBAHKE) JUTS U3YYCHHS PA3THUHBIX CTOPOH OKPYKAIOIIEH 1eHCTBUTEIBHOCTH;
HCIIOJIb30BAHNE OCHOBHBIX HHTEIIIEKTYAIbHBIX ONEpalnii:

dbopMynupoBaHHE TUIIOTE3, aHAIU3 U CUHTE3, CpaBHEHHE, 0000IIeHe, CUCTeMaTH3alus,
BBISIBJICHHE ITPUYUHHO-CIIEICTBEHHBIX CBSI3€H, TOUCK aHAJIOT OB,

yMEHHUE TeHEPUPOBATH UJEH U OTIPECIIATH CPEJICTBA, HEOOXOAMUMBIC TSl X PEATH3alliu;
YMEHUE ONPEACATh eI W 3aJadyd JEATeIbHOCTH, BBIOMpATh CPEICTBA peaTH3alluU
1ETU ¥ IPUMEHSTh UX Ha MPAKTUKE,;

WCIIOIb30BAHNUE PA3IMYHBIX HCTOYHHKOB [IJISl TMOJYYEHHUS XMMHUYECKOW uH)opmaimu,
MOHMMAaHKE 3aBUCUMOCTHU COJICPKaHUS ¥ (OPMBI PEACTABIICHUSI MH(DOPMAIIMH OT TesIeiH
KOMMYHHUKAIIMHU U aJpecara.

B oOnactu npeomemnvix pe3ynomamoB U3Yy4EHHE XUMHUHM TPEJOCTaBISAET  YUCHUKY
BO3MOYKHOCTb Ha CTYIIEHHU cpenHero (moJiHoro) o0iero 00pa3oBaHus HAYYHThCS
Ha 0a3060m yposHe

1) 6 nosnasamenvhoil cghepe —

a) aBaTh OTPE/ICIICHUS H3yUCHHBIM OHSATHUSM;

0) OmHMCHIBaTh JIEMOHCTPAIMOHHBIE W CAMOCTOSTEIBHO INPOBEICHHBIC SKCIIEPUMEHTHI,
UCTIOJNB3Ys JIJIsl STOTO €CTECTBEHHBIN (PYCCKUM, POHOM) SI3bIK U SI3BIK XHMHUH;

B) OMNKCHIBATH M pPa3/iMyuaTh H3YYCHHBbIC KJIACChl HEOPraHUYECKUX M OPraHUYECKUX
COCMHEHUH, XUMHUYECKHUE PEAKIUH;

r) KJ1acCHU(DUIIUPOBATH U3yICHHBIC OOBEKTHI U SBJICHHUS;

1) HAaOJIFOIaTh IEMOHCTPUPYEMbIE M CAMOCTOSATEIIBHO MPOBOJANMBIC OIBITHI, XUMHUUCCKHE
peaxiuu, NpoTeKarolIie B IPUPOJIE U B OBITY;

€) Jenath BBIBOJABI M YMO3AKIIOUCHUS W3 HAOMIONCHUHN, H3YyYCHHBIX XHMHYCCKHX
3aKOHOMEPHOCTEH, MPOrHO3UpPOBaTh CBOMCTBA HEM3YUYEHHBIX BELIECTB [0 AHAJIOTUU CO
CBOWCTBAMU U3YyYECHHBIX;

) CTPYKTYPUPOBATh U3y4YCHHBII MaTepHa;

3) UHTEPIPETHPOBATh XUMHUUECKYIO HH(POPMALIUIO, IOIYYSCHHYIO U3 APYTUX UCTOYHUKOB;
M) OIHKCHIBATH CTPOCHHE aroMoB 3jeMeHToB |—IV mepuoma ¢ wucmosib30BaHHEM
AIIEKTPOHHBIX KOH(HUTYpaIiii aTOMOB,



K) MOJICIIMPOBATh CTPOCHHUE MPOCTEHINMX MOJICKYJ HEOPraHUYECKHX W OPraHMYCCKHX
BEIIIECTB, KPUCTAILIIOB,;

2) 8 YeHHOCMHO-OPUEHMAYUOHHOU Chepe —
AQHAJIM3UPOBATh U OIICHWBATh TMOCIEACTBHUS sl OKpYXKaromield cpenbl OBITOBOW U
MIPOM3BOJICTBEHHOMU JESITETLHOCTH YEJIOBEKA, CBI3aHHOM ¢ epepaboTKOM BEllecTs;

3) 6 mpyoosoii cghepe —
MIPOBOAUTH XUMUYECKUH SKCIIEPUMEHT;

4) 6 chepe puzuueckoti Kyibmypor —

OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHHSX, 0’KOTAaX U JAPYTUX TPABMaX, CBA3AHHBIX C

BEIIIECTBAMU U JIAOOPATOPHBIM 000PYTIOBAHHUEM.

B pesynbpTare n3yuenusi 6a30BOTo Kypca XMMHH BBIITYCKHUK OCBOUT COJEpXKaHUE, KOTOPOE
crocoOCTBYeT (POPMUPOBAHUIO MTO3HABATEIILHOM, HPABCTBEHHON M ACTETUYECKOM KyIbTyphl. OH
OBJIQJICET CHCTEMOW XMMHYCCKUX 3HAHWHN — TIOHATUSMU, 3aKOHAMH, TCOPUSMH H S3BIKOM HAYKH
KaK KOMIIOHEHTAMH €CTCCTBCHHOHAYYHOW KAapTHHBI MHUpA. IJTO TO3BOJIUT €My BBIPabOTaTh
MOHMMAaHHE 00IIECTBEHHOM MOTPEOHOCTH Pa3BUTHSI XUMHUH KaK HAYKH, OTHOIICHHE K XUMHUHU KaK
BO3MO>KHOHU 00acTH OyayIei mpakTH4eCKO# e TeTbHOCTH.

YcBoeHue cojepkaHusi 0a30BOr0 Kypca XMMHH OOECIEYUT BBITYCKHUKY BO3MOXHOCTH
OBJIaJIeTh 000OIIEHHBIMU CITOCOOAMH ACUCTBUN ¢ YUeOHBIM MaTepHalioM, KOTOPBIE MO3BOJISIFOT
YCIIEITHO pelIaTh y4yeOHO-MO3HABaTeNbHbIE U Y4eOHO-TPAKTHYECKHE 3a/layd, MaKCHMAallbHO
OpUOIIKEHHbIE K pealbHBIM J>KU3HEHHBIM cuTyanusM. ChopMHpPOBAaHHOCTH 000OIEHHBIX
croco0oB JeHCTBUM, HapsaAy C OBIAJCHHUEM OIMOPHOW CHCTEMOW 3HAHWW M YMEHHWM, MO3BOJIUT
yyanmcsi ObITh KOMIIETEHTHBIMH B TOW WJIM WMHOM cdepe KyabTyphl, Kakgas M3 KOTOPBIX
MpeoaraeT 0co0ble CocoObl ACUCTBUI OTHOCUTENFHO CTIEHU(DPUYECKOTO COJCPHKAHUS.

B mpomecce u3ydeHus XuMHM Yy ydeHMKa OyayT copMHpOBaHBI I03HABATEIbHbBIC
[IEHHOCTHBIC OPHMEHTAI[MU. IICHHOCTH HAyYHOTO 3HAHHS, €ro IMPAKTUYCCKOW 3HAYUMOCTH U
JIOCTOBEPHOCTH; IICHHOCTH XUMHUICCKUX METOJIOB HCCIICOBAHNS )KHBOW U HEKUBOH TIPUPO/IBI.

B pesynbrare pa3BUTHS IMO3HABATEIBHBIX IICHHOCTHBIX OPHCHTANMN MPH H3yICHHH
0a30BOr0 Kypca XMMHH Yy BBIITYCKHHKA OyayT C(OPMHPOBAHBI: YBAXKHUTEIHLHOEC OTHOIICHUE K
CO3UJIaTeIbHOM, TBOPUYECKOW JAESITENbHOCTH; TMOHMMAaHHE HEOOXOJAMMOCTU 370pOBOTO 00pasa
JKU3HH; TMOTPEOHOCTh B 0OE3YCIOBHOM BBINIOJIHEHUU TPABWI OE€30TMACHOTO HCHOJIB30BAHUS
BEILIECTB B MIOBCEIHEBHOM JKU3HU, HEOOXOIMMOCTh COXPaHSTh U 3alIUIIATh TPUPOLIY.

®DopMUpOBaHUE PETYIATUBHBIX YHUBEPCAIBbHBIX YUYEOHBIX JACUCTBUU TPU H3YYCHUH
0a30BOro Kypca TO3BOJIUT YYCHHKY HAYUUTHCA. IJIAHUPOBATH CBOU JCHCTBHS C Y4ETOM
MOCTABJICHHOM 33/J1auydl U YCIOBUSMHU €€ pealn3allii; OLIEHWBATh MPABUIHHOCTH BBITIOJHEHUS
JNEHCTBUS U OCYILIECTBIATh KOHTPOJb PE3yJIbTaTOB YCBOCHUS Y4eOHOTO MaTepHasna, BHOCUTH
HEOOXOJUMBbIE KOPPEKTUBbI B Y4eOHYIO JEATeNbHOCTh HAa OCHOBE aHalu3a M OLICHKH
JOTYIIEHHBIX OIIMOOK; CaMOCTOATENIBHO OMNpPENeisITh OPUEHTHPHI Y4eOHBIX IEHCTBUN IpHU
M3Y4YEeHHUU HOBOTO MaTepHana.

KoMMyHHKaTHBHBIE 1IEHHOCTHBIE OPUEHTAIMH, OCHOBY KOTOPBIX COCTAaBJISIOT IMPOIIECC
OOIIIeHUs] W TPaMOTHAas pedb, OyAyT CIIOCOOCTBOBATH PA3BUTHIO MOTPEOHOCTH BECTH UAJIOT,
BBICJIYIIUBATh MHEHHUE OIIOHEHTa, YYacTBOBAaTh B JHUCKYCCHH, OTKPBITO BBIpaXaTh U
apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOUYKY 3PEHHS, MPABWIBHO HCIIOIH30BATh XUMHUUYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIHKY.

B pe3yabrare u3yuyeHusi 0a30BOro Kypca XHMHHU BBINIYCKHHK CpeIHeld IIKOJIbI
MOJYYUT BO3MOKHOCTh HAYYNThCSI:

COBEPIICHCTBOBAaTh W  pa3BUBAThb YMEHUE YIPaBJIATh CBOEM  IO3HABATENHHOMN

JeSITeIbHOCTBIO;

NPUMEHSTh OCHOBHBIE HMHTEUICKTyalIbHBIC OIEpaldyd Takue Kak, (HOpMyIupOBaHUE

TUNOTE3, aHAIM3 W CHUHTE3, CPaBHEHHE, OOOOIICHHE, CHUCTEeMaTH3allis, BBISIBICHUE

MPUYHUHHO-CIICICTBEHHBIX CBSI3€H WM Jp. JUIS U3yYCHHs] CBOMCTB BEIIECTB U XUMUYECKHX

peaKkuuu;



HCII0JIb30BATh PA3JIMYHBIC UCTOYHUKHU JJIS TTOJTYYCHU A XHMHUYECKOM I/IH(I)OpMaLII/II/I;
CaMOCTOATCIbHO IJIaHUPOBATH u OpPraHrU30BbIBATb y‘{66HO-HO3HaBaTeJIBHyIO
JCATCIbHOCTD,

YCTaHABJIIMBATDh NTOCJICAOBATCIbHOCTD JIeHUCTBUM IIpH pCIICHUNU y‘Ie6H0ﬁ 3aJa4U,
OCBAaMBATb KIIHOYCBLIC KOMIICTCHTHOCTH, KOTOPbIC HMCHOT YHUBCPCAJIbHOC 3HAUCHUC 1A
Pa3JIMYHBIX BUOOB ACATCIBHOCTH, B UX YMCJIIC: 0606HIGHHBIe CII0COOBI peUICHUA 3aaa4,
HCCIIEA0BATCIILCKUE YMCHM A, KOMMYHUKATUBHBIC YMCHMU, I/IH(l)OpMaI_[I/IOHHBIe YMCHUA.

OCHOBHBIE TEXHOJIOTUHM, MeTO/bI, (hOPMBI 00y4eHUSA

TexHOJIOTHH,
HCMoJIb3yeMble HA

ypoke

XapaKTepMCTmca OCHOBHbBIX BU/I0B 1¢ATCJIbHOCTH

VYueOHas ek

Jauublii crnocod opraHuzanuu y4yeOHOU JesTeTbHOCTH
MO3BOJISICT OPTraHU30BaTh AKTUBHOE M3YYCHHE YYAIIUMUCS
y4eOHOTO MaTepualia C MOMOINBI0 YUUTENs, KOTOPBIH
OpraHu3yeT AKTUBHYIO NEeSITEIbHOCTh qyepes
IBPHUCTHYECKYIO Oeceny, pa3dop 3agaHuii Mo Teme, padboTy
C TEKCTOM y4eOHHKA, TUTIEPTEKCT yUUTEIs

JlaGoparopHbie JanHast TEXHOJIOTHUS HO3BOJISIET OpraHH30BaTh

OTIBITHI 3pPeKTUBHYI0 pPabOTy C BEIIECTBAMH M XUMHYECKUM
000pyJJ0BaHUEM

[TpakTUKyMbI JlaHHAsI TEXHOJIOTHS MO3BOJISIET (DOPMUPOBATH Y YYAIIHXCS

HAaBBIKU IIPUMCHCHUS ITOJTYYCHHBIX TCOPCTUUCCKUX 3HAHHUHI
Ha IMPAaKTHUKC YCPC3 PCIHICHUC SKCIICPHUMCHTAJIBHBIX 3aaa4

PousieBbie urpsl,

JlanHast ~ TexHoOJOTHUA  CMOCOOCTBYeT  (OPMHUPOBAHUS

TPEHUHIH HaBBIKOB IPAKTUYECKOW JEATENIbHOCTH Ha OCHOBE 3HaHUIA,
MOJIYYEHHBIX B XOJ/I€ U3YUYECHHSI Kypca
NuTepakTuBHBIE JlanHass ~ TEXHOJOTHS  CIOCOOCTBYET  PACIIUPEHUIO
AKCKYpCUU TEOPETUYECKOr0 MaTepuana Kypca XMUMHH, CIHOCOOCTBYET
pacIIMPEHUI0 KPYro3opa yqaiuxcst
CemuHapckue JlaHHast TEXHOJOTHUS CIOCOOCTBYET NPOBEACHHUIO PadOThI
3aHATHS 10 CHCTeMAaTH3allMy 3HAHUHM ydamuxcs, (HOPMHUPOBAHHIO

OOIICHHTEIUIEKTYaJIbHBIX YMEHUH HAa OCHOBE HM3Y4YE€HHOTO
Marepuaa

Ypoku 06001IeH s

I[aHHaSI TCXHOJIOTHA NO3BOJISICT AKTYAJIM3UPOBATH 3HAHUS
yqamuxces I1o 1/13yquH0171 TEMC, 3a0CTPUTh BHUMAHHC Ha
Han0oJIee CIIOXKHBIX /3HAYUMBIX BOIIPpOCAx, OpraHu30BaTb

mddepeHInpoBaHHYIO paboty ydammxcs 1o
BBINIOJTHEHUIO 33JaHUI Pa3HOTO YPOBHS CJIOKHOCTH

YpOKu KOHTPOJIS U
KOpPPEKLIUH 3HAHUI
ydaluxcs

KonTtpoub 3a ocBoenrneM 3YH ydammxcst mpoXoauT mocie
WU3Y4YCHUS TEMBl dYepe3 UCIOJIb30BaHUS KOHTPOJBHO-
HU3MEPUTENbHBIX MaTepuaioB EI'D mo olmiecTBo3HaHUIO,
YCTHBIA OTPOC, PEIICHHE MO3HABATEIbHBIX 3a/1a4

VYueOHblli mpouecc npu u3ydeHuun kypca xumuu B 10 - 11 kiacce cTpouTcss ¢ yderom

CJIETYIOITUX METOI0OB OOYUICHHUS:

MH()OPMAITMOHHBIH;

HCCIIeI0BATENILCKUH (OpraHu3ays NCCIIeI0BaTeIbCKOTO Ja00PaTOPHOTO MPAKTHKYMA,

CaMOCTOSATENIBHBIX padOT U T.11.);

npo0JIeMHbIH (TOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB U CO3/IaHUE POOJIEMHBIX CUTYaIIUH Ha

ypoKe);

ucnoab3zosanue UKT;



aNITOPUTMU3UPOBAHHOE 00yUeHHE (aITOPUTMBI IJIAHUPOBAHUS HAYYHOTO UCCIICIOBAHHS U
00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA, AITOPUTMBI OTIMCAHUSI XUMHYECKOT0 00bEKTa U T.11.);
-METO/Ibl Pa3BUTHS CIIOCOOHOCTEH K CaMOOOYUEHHIO U CaMOOOPa30BaHUIO.
C 1enpio TOCTUKEHHS BBICOKHUX PE3Yy/IbTAaTOB 00pa30BaHUs B MPOLECCE Pealn3aluu 10

KypCY XMMHUHU UCTIOJIb30BaHBI:

®opMbl 00pa3oBaHus — YPOK HM3YyYCHMsS M INEPBUYHOIO 3aKPEMJICHHUS HOBBIX
3HaHUH, ypok 00O0OIIeHNs U CHUCTeMaTH3alMu 3HAHUH, YPOK KOHTPOJIS, OLEHKH U KOPPEKLUHU
3HAHUM Yydaluxcs, KOMOMHHMPOBAHHBIA YPOK, SKCKYpCUH, JaOOpaTOpHbIE M NPaKTUYECKUE
paboTHI U T.1I.

TexHnosornu oOpa3oBaHusi — MHAMBUIYyaJdbHAas paboTa, paboTa B MalbIX U
OoJbIIMX Tpynmnax, IpPOEKTHas, HWCCIeNoBaTeNbCKas, IOMCKOBas paboTa, pa3BUBAOLIEE,
oTieperKaroniee 1 JIMIHOCTHO-OpueHTupoBanHoe oOyuenne, UKT u T.1.

MeTtoabl MOHUTOPMHIA 3HAHUM M YMEHHMH y4YallUXcs — TECTbI, KOHTPOJIbHbIE
paboTHI, YCTHBIH ONPOC, TBOpUECKUE padboThI (pedepaThl, MPOCKTHI, IIPE3CHTAIIHN).

Ilnanupyemble pe3yJbTaTbl OCBOCHHMSI Y4eOHOro mpeamera
«XHUMHUA»

B pe3yibTaTe n3yyeHusi XMMUH Ha 6230BOM ypoBHe yueHUK 10 ki1acca HayyuTes:

HA3b16amMb V3YYCHHbBIE BEILIECTBA 110 KTPUBHAIBHOW» WIK MEXIYHAPOJHON HOMEHKJIATYpE;
onpeodenams. BAICHTHOCTh U CTEIICHb OKUCICHUS XUMUYECKUX JIEMEHTOB, THIT XUMHUYECKOM
CBSI3M B COCMHEHMSX, 3apsiJl HOHA, XapaKTep CPebl B BOJHBIX pacTBOpPaX HEOPraHUUYECKUX
COCIMHEHUH, OKUCIUTEIb M BOCCTAHOBHUTENb, MPUHAJICKHOCTh BEIIECTB K PA3TUYHBIM
KJIaccaM OPraHUYEeCKUX COCTUHECHU;

Xapakmepu3oeams. JICMEHTbl MajblX MEPUOJOB MO HUX MOJIOKEHHIO B MEPUOIMYECCKOMN
cucreme J[.M.MenneneeBa; oOmue XMMHUYSCKHE CBOMCTBA METAJIOB, HEMETAJIIOB,
OCHOBHBIX KJIACCOB HEOPIraHUYECKUX U OPTaHUYECKUX COEAUHEHHI; CTPOCHUE U XUMUYECKHE
CBOMCTBA U3yUYECHHBIX OPraHUYECKUX COCIMHEHUN

00bACHAMY . 3aBUCUMOCTh CBOMCTB BEHIECTB OT KX COCTaBa W CTPOCHUA; MPUPOLY
XUMHAYECKOH CBsi3M (MOHHOHM, KOBAJCHTHOM, METAJUTMYECKON), 3aBUCHMOCTh CKOPOCTH
XUMHWYECKON PEAKINH U TTOJIOKEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (PAKTOPOB,;
6bINOJIHAMb XUMUYECKUI IKCREPpUMEHm TI0 PACIIO3HABAHNIO BAKHEUIIIMX HEOPTraHUYECKUX
Y OPraHUYECKHUX BEILIECTB;

npPoB8OOUMb CAaMOCTOSATEIbHBI TMOWCK XHUMHYECKOW HWH(OpPMAlMU ¢ HCIOJIb30BAaHUEM
pa3IMYHBIX HMCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX W3IaHHH, KOMIIBIOTEPHBIX 0a3 IaHHBIX,
pecypcoB MHTepHeTa); HCIOJIB30BaTh KOMIBIOTEPHBIC TEXHOJOTHH JUIS OOpabOTKH U
nepeIayn XUMUIeCKoH nH(OPMAITUU U €€ TIPECTaBICHUS B pa3IMIHBIX (opMax;

ITory4yuT BO3MOKHOCTH HAYYUTCH:

O0O0BSICHEHUSI XUMHUECKUX SIBJICHUH, IPOUCXOASAIINUX B IPUPOJIE, OBITY U Ha MIPOU3BOJICTBE,;

OIIpeEIIEHUsI BO3MOKHOCTH ITPOTEKAHNS XMMHYECKUX TPEBPAIEHUN B PA3JINYHBIX YCIOBUAX

Y OLIEHKH UX MOCJIECTBUM;

HKOJIOTMYECKU TPaMOTHOTO TIOBEJICHHS B OKpYXKaIolel Cpefe;

OILICHKH BIIMSHUS XUMHUYECKOTO 3arpsi3HEHUs] OKPY’KaIOILIEH cpe/ibl Ha OpraHu3M 4eJoBeKa U

JpyTUe *KUBbIE OPTaHU3MBI,

0e3omacHOTO OOpameHuss C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, J1a0OpaTOPHBIM

000pyI0BaHHEM;

IIPUTOTOBJIEHUS PacTBOPOB 33JaHHOM KOHLIEHTPALMU B OBITY U Ha IIPOU3BOJCTBE;
KPUTUYECKOH OIICHKM JIOCTOBEPHOCTH XMMHMYECKOW HMH(OpManuy, MOCTyHaromeid H3 pa3HbIX
MCTOYHHUKOB.

B pesyabTare n3ydenust y4eOHOro npeamera «XuMHs» HA YPOBHE CPeHEro o01mero
o0pa3oBaHus BbINYCKHUK 11 KiIacca HayYMTCS !



pacKpbeIBaTh HA IPUMeEpax pojib XUMUHU B POPMUPOBAHUN COBPEMEHHON HAYYHOU
KApTUHBI MUpPa U B MPAKTUUECKOU 1eATETbHOCTH YEJIOBEKA,

JIEMOHCTPUPOBATH HA NMPUMEPaX B3aUMOCBSI3b MEXKAY XUMUEH U JPYTUMHU
€CTECTBEHHBIMU HayKaMH,

pacKpbIBaTh Ha IPUMEpPax MOJIOKEHUS TEOPUN XUMUYECKOTO cTpoeHust A.M. bytieposa;
noHuMath (usudeckuii cmbica [lepuogumueckoro 3akona J[.W. MenaeneeBa u Ha ero
OCHOBE OOBSICHSATH 3aBUCMOCTb CBOMCTB XHUMHYECKHUX 3JIEMEHTOB U 00pa30BaHHBIX MU
BEII[ECTB OT AJIEKTPOHHOTO CTPOCHUS aTOMOB;

00BACHATH MPUUMHBI MHOI000pa3us BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUNH 00 HX
COCTaBE U CTPOCHUHU;

MPUMEHATH MPaBWIa CUCTEMATUYECKONW MEXKIyHApOIHOM HOMEHKIIATYPhI KaK CPElICTBa
pa3uueHus U UACHTU(UKANY BEIIECTB 10 MX COCTABY U CTPOCHUIO;

COCTaBIIAITh MOJICKYJISIDHBIC W CTPYKTYpHBbIC (OPMYJBI OPraHUYECKUX BEIIECTB Kak
HOCHUTeNeH MH(OpPMAMK O CTPOSHUHU BEIIECTBA, €T0 CBOWCTBAX M MPHUHAICKHOCTH K
OIpe/IeICHHOMY KJIaCCy COCIMHEHHUI;

XapaKTepu30BaTh OPraHUYECKHUE BEILECTBA [0 COCTaBY, CTPOCHHUIO M CBOMCTBaM,
YCTaHaBIUBATh MPUUYMHHO-CJIEJICTBEHHbIE CBSI3U MEXK]Yy IaHHBIMH XapaKTEPUCTHUKAMU
BCIICCTBA;

MPUBOAUTH NPUMEPbl XUMHUYECKUX PEAKIMM, pacKpbIBAIOIIUX XapaKTEpHbIE CBOMICTBA
TUMMYHBIX ~ TPEJICTAaBUTENIC KJIAaCCOB OPraHMYECKHX BEIIECTB C IEJIbI  HUX
uaeHTU(UKAIUU U 00BICHEHHS 001aCTH MPUMEHCHHS,

MIPOTHO3MPOBATh BO3MOKHOCTb MPOTEKAHUS XUMHUYECKUX PEaKIMi Ha OCHOBE 3HAHUU O
THUIAaX XUMHYECKOUM CBS3M B MOJICKYJIaX PEAareHTOB M MX PEaKIIMOHHOM CIIOCOOHOCTH;
WCIIOJIh30BaTh 3HAHHUS O COCTaBE, CTPOCHHMH M XUMHUYECKHX CBOMCTBAX BEIIECTB IS
0€301acCHOTO MPUMEHEHUS B IPAKTUUYECKON JEATEIHHOCTH;

MIPUBOJIUTH MPUMEPHI MPAKTHYECKOTO UCTIOIH30BaHUS MPOAYKTOB MepepaboTku HepTH n
NPUPOIAHOTO ra3a, BHICOKOMOJICKYJSIPHBIX COCAMHEHUH (MONMMATHIICHA, CHHTETHYECKOTO
KaydyKa, al[eTaTHOrO BOJIOKHA);

MPOBOJIUTH OMBITHI MO PACHO3HABAHUIO OPraHUYECKUX BEIECTB: TIUIEPUHA, YKCYCHOM
KHUCJIOTBI, HETPEJEIbHBIX KUPOB, TITIOKO3bI, KpaxMmaia, OEJKOB — B COCTaBE MHIIEBBIX
MIPOJIYKTOB U KOCMETHUYECKHUX CPEJICTB,;

BJIQ/ICTh MPABUJIAMHU U MpUEMaMH 0e30macHON paboThl C XMMHUYECKUMHU BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHHEM;

YCTaHaBJIUBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pPEeaKIMU U CMEUIEHUSI XUMUYECKOTO
paBHOBECHS OT PA3IMUHBIX (PAKTOPOB C IENbI0 OMPENEICHUS ONTUMAIbHBIX YCIOBHIA
MPOTEKAHUS XUMUYCCKUX MPOIIECCOB;

MIPUBOIUTH MPUMEPHI THIPOJIK3a COJICH B TIOBCEIHEBHOM KU3HU YEJIOBEKA,

MPUBOAUTL TPUMEPBI  OKHCIHMTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIMHA B  IPHUPO/IE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEICATEILHOCTH OPraHU3MOB;

MPUBOJAUTE TMPUMEPHl XUMHUYECKHUX PEAKIHUH, PACKPHIBAIONIMX OOIHNE XUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILJIOB,

MPOBOJUTh pPAaCUeThl HA HAXOXKIEHHWE MOJEKYJISIPHOH (OPMYIIBI YIIIEBOIOPOJA IO
MPOJYKTaM CTOpaHusi U MO €ro OTHOCUTEIHHOW IIJIOTHOCTH U MAacCOBBIM JIOJISIM
2JIEMEHTOB, BXOJAIINX B €r0 COCTAaB;

BJIQJICTh TPaBWJIAMU OE30MaCHOTO OOpaIICHHS ¢ €AKUMH, TOPIOYUMU U TOKCUYHBIMHU
BEII[ECTBAMH, CPEICTBAMU OBITOBOW XHMHH;

OCYIIECTBIISITh TMOWCK XMMUYECKOW WH(GOpMAlMU IO Ha3BaHUAM, HIACHTH(HUKATOpaM,
CTPYKTYpPHBIM (pOpMYJIaM BEIIECTB;

KPUTHUYECKH  OLIGHMBAaTh W  HUHTEPHPETHPOBATH  XUMHUYECKYI0  WH(OPMAIIHIO,
COJIeprKalylocs B COOOIIEHUSIX CPEeICTB MaccoBoi nHpopmanuu, pecypcax MHTepHera,



HAy4YHO-IIONYJISIPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B

LEJISIX BBISIBJICHUS OIIMOOYHBIX CYXKIEHUH U (hOpMUPOBaHUS COOCTBEHHON MO3UIINY;

NPEACTaBIATh MYTH PEIIeHUs II00albHBIX MPOOJIEM, CTOSIIUX MEpes YeTOBEUECTBOM:

HKOJIOTUYECKUX, IHEPTETUUECKUX, CHIPbEBBIX, U POJIb XMMUHU B PEIIEHUH 3TUX MPOOIIEeM.
BbINYCKHUK IOJYYUT BO3MOKHOCTh HAYYUThCH:

WITIOCTPUPOBATh HAa IMPUMEPax CTAHOBJICHHME U 3BOJIOLMIO OPraHMYECKOH XUMHUHM Kak

HAayK{ Ha pa3IMYHbIX HCTOPUUYECKUX ITAlax €€ Pa3BUTHS;

UCIOJb30BATh METOJbl HAYYHOI'O IMO3HAHUS IPU BBHINOJIHEHUU IPOEKTOB M Yy4eOHO-

UCCIIEIOBATENbCKUX 3aJad [0 HW3YYEHHMIO CBOMCTB, CHOCOOOB MOJY4YEHUS U

pacro3HaBaHMsI OPraHUYECKUX BEIECTB,;

OOBACHATHh NPUPOJy U CHOCOOBI 00pa3oBaHMs XUMHUYECKOW CBSA3HM. KOBAJIEHTHOM

(MONISIPHOM, ~ HEMOJIAPHOM), HOHHOM, METANTMYECKOH, BOJOPOAHOW — C  LEIbI0

ONpe/eNIeHUs] XUMUYECKOW aKTUBHOCTH BEILIECTB;

yYCTaHaBIMBAaTh T'€HETUYECKYIO CBSA3b MEXKIy KiacCaMM OpPraHMYeCKHX BELIECTB MJIs

000CHOBaHMSI MPUHIUIHAIBHON BO3MOYKHOCTH IIOJYYEHHUS OPraHUYECKUX COEIMHEHUN

3aJJaHHOTO COCTaBa U CTPOEHUS;

yCTaHaBJIMBATh B3aUMOCBSI3U MEXAy (aKTaMHu M TEOpHeH, MPUUUHON U CIICACTBUEM IIPH

aHamu3e NpOoOJEMHBIX CUTyallMii U 0OOCHOBAaHMM NMPHUHMMAEMBIX PEIIEHH Ha OCHOBE

XUMHMUYECKUX 3HAHUM.

Conep:xanue Tem ydeoHoro npeamera. 10 kiaace
Tema 1
BBenenue
Teopus cTPOEHHS OPraHUYECKUX coeqnHeHmii (3 u)
[Ipenmet oprannueckoit xumuu. CpaBHEHHE OPraHUYECKUX COCIMHEHNUN C HEOPTraHUYECKUMH.
[IpupoaHbIe, HICKYCCTBEHHBIE M CHHTETHUECKHE OPTraHNYECKUE COCTMHECHHUS.

BaneHTHOCTE. XMMHYECKOE CTPOEHNE KAaK NOPAIOK COETMHEHMS aTOMOB B MOJIEKYJIE COTJIACHO
uX BaICHTHOCTH. OCHOBHBIE TIOJIOKCHHS TEOPUU XUMHYECKOTO CTPOEHHUS OPTaHUIECKUX
coenMHeHui. [IoHATHE O TOMOJIOTMH B TOMOJIOTaX, U30MEPHUH U U30MEpaX. XUMUYECKHE
(GopMyJIbl U MOJIENN MOJIEKYJ B OPraHUYECKON XUMUMU.

JAeMoHcTpanuu. Mozenu MOJIEKYI TOMOJIOTOB M M30MEPOB OPTAHUYECKUX COCIUHEHUN.
Tema 2

Yr1eBoI0POAbI U UX MPUPOIHbIE HCTOYHNKH (8 u)

ITpupoanslii ra3. Ankansl. [IpupoaHslii ra3 kak Tomuso. [IpeumyniecTsa npupoaHoro rasa
nepena IpyruMu BuaaMu ToruinBa. CoctaB MPUPOIHOTO Tasa.

A 71 K a H bl: TOMOJIOTUYECKHUU psiJl, ©30MEPHUS U HOMEHKJIATypa aJIkaHOB. XMUMUUYECKUE
CBOWCTBA aJIkaHOB (Ha MPUMEpPE METaHa M 3TaHa): TOPEHHUE, 3aMEIICHUE, Pa3I0OkKEeHUE U
JaeruapupoBanue. [I[pumeHenue alkaHOB Ha OCHOBE CBOMCTB.

A 11 K € H bl. DTHJICH, €r0 ToJydeHue (IeruIpupoBaHUeM dTaHa U IeTUaparTalrei TaHoa).
XUMHYECKHE CBOMCTBA STUJICHA: TOPEHHUE, KaueCTBEHHbBIC peakinn (0OecBeunBaHue OPOMHOM
BOJIbI M PACTBOPA MEPMAHTaHATa KaJlus), TUApaTalus, moauMepusaius. [lonuatuies, ero
CBOICTBa U npuMeHeHue. [[pumenenne 3TuiieHa Ha OCHOBE CBOMCTB.

AnxangueHs U KayuyKkHu. [losTue 06 ankaaneHax Kak yrieBoAOpOaax C AByMsI
JBOWHBIMH CBSI3SIMH. XUMHUYECKHE CBOMCTBA OyTanueHa-1,3 u u3onpena: ooeciBeunBaHme
OpOMHOM BO/BI U MTOJIMMEpHU3aLus B Kaydyyku. Pe3nHa.

A 11 K ¥ H bl. ALIETHJIEH, €70 MOJIyY€HHUE MUPOJIM30M METaHa U KapOUAHBIM CIIOCOOOM.
XuUMHUYECKUE CBOMCTBA alleTHIICHA: TOPeHHE, 00eCIBeYMBAaHUE OPOMHOM BOJIbI, TPUCOCTUHEHNE
XJIOpOBOJIOpOJia U ruapaTtauus. [Ipumenenune aneTuiaeHa Ha OCHOBE CBOMCTB. Peaknus
MOJIMMEPHU3aALMY BUHWIXJIOpUAA. [[OTMBUHUIXIIOPU]T U €r0 TPUMEHEHUE.

b e H3 0 1. [Tonyuenue 6eH307a U3 TEKCaHA U alleTUIeHa. XUMUYECKUE CBOKWCTBA OCH30Ma!
ropeHue, raloreHupoBanne, HuTpoBanue. [I[pumeHeHrne 6eH3o0a Ha OCHOBE CBOMCTB.

H e ¢ T 5. CoctaB u nepepadorka Heptu. Hedrenpoaykrsl. ben3un u nonstue 06 OKTaHOBOM



quClIe.

JemoncTpanuu. ['opeHne MeTaHa, STHIEHA, alleTuieHa. OTHOLLIEHNE METaHa, 3TUJICHA,
alleTuiieHa M OeH3071a K pacTBOpY IepMaHraHaTa Kajiaus u OpoMHoii Bose. [lonyuenue sTusieHa
peaxiueil neruapaTaiyuy dTaHoja U JenoIuMepr3allii MOJUATUIICHA, alleTUIIeHa KapOUTHBIM
criocoboM. PaznoxeHue kaydyka npu HarpeBaHUH, UCIIBITAHHUE MTPOIYKTOB PA3JI0KECHHS Ha
HenpenaenbHocTh. Komnekius o0pa3ioB HehTH U HEPTEMPOTyKTOB.

JladopaTopHsle onbIThl. 1. OnipeneneHue 3JIeMEHTHOT'O COCTaBa OPTaHUYECKUX COCTMHCHHM.
2. NzrotoBneHue Moesnei MoJIeKys yriieBoaopoa0oB. 3. OOHapykeHre HelpeaeIbHBIX
coeMHEeHMH B )KuJkuxX Hedrenpoaykrax. 4. [lomyueHue u cBoicTBa alleTUIICHA. 5.
OsnakomiieHue ¢ Koyuieknned «HedTh 1 mpoayKThI ee mepepadoTKIm».

KonTpoasHnas pabora Ne 1 no teme: «YT1€BOAOPOIbI U UX MIPUPOAHBIE HCTOUHUKH»
IpoexTsnl: 3aragounsiii yruepon. Hedts n HehTepoayKTHI.

HUcnoan3oBanune UKT: IIpesentanus «[Ipupoansiii raz» [Ipezenranusa «YriaeBoaopoibl B
KHU3HU yenoBeka» [Ipesentanus «HedTp»

Tema 3

Kucaopoaconep:xaiue opranuieckue coeTHHEHUsI H UX npupoanbie ucrounuku (10u)

EnnHCTBO XUMUYECKOW OpraHU3aliy KUBBIX OPraHU3MOB. XUMHUUYECKUM COCTAB KUBBIX
OpraHU3MOB.

C nu p T b1 [lomydenue 3TaHona OpOKEHHUEM IITIOKO3bI M FHApaTaluei STHIeHa.
['unpokcunbHas rpymmna kak pyHkunoHanbHas. [IpencraBnenue o BOJOPOIHOM CBS3M.
XvMHUYECKHE CBOMCTBA ATAHOJA: TOPEHUE, B3aUMOJICICTBHIE ¢ HATpUeM, 00pa30BaHKE MPOCTHIX U
CJIOKHBIX 3(DUPOB, OKUCIICHHE B anbaerui. [IpuMeHenue 3TaHoia Ha OCHOBE CBOMCTB.
AJIKOTr0JIM3M, €r0 NOCIEACTBUS U MPEAYIPEKICHUE.

[TonsiTHE O IpeAeNbHBIX MHOTOATOMHBIX CIUPTaX. [ TMIIEpUH Kak NpeICTaBUTEIb
MHOT'OATOMHBIX CITUPTOB. KauecTBEeHHAs peakuysl HAa MHOTOaTOMHbIE cCIUPTHL. [IpuMenenne
[JIMILEpUHA.

KaMenns it yroans @ eHo a Kokcoxumuueckoe IpoOU3BOJICTBO U €r0 MPOTYKIHUS.
[Tosyuenue geHosa KOKCOBaHMEM KaMEHHOTO yriid. B3aumMHoe BIusiHUE aTOMOB B MOJIEKYJIE
(deHoa: B3aMMOIEUCTBUE C THAPOKCHIOM HATPHUS U a30THOM KucioToi. [lonmukonaeHcanus
denona ¢ popmanbaeruoMm B peronodGopMansaeruaHyo cmoiry. [Ipumenenue genomna Ha
OCHOBE CBOJCTB.

Anbpaeru sl IlonydeHue anpaerujoB OKUCICHUEM COOTBETCTBYIOIIUX CIIMPTOB.
XVMMHUYECKUE CBOMCTBA aJIbJIETU/I0B. OKUCIIEHUE B COOTBETCTBYIOLIYIO KMCIOTY U
BOCCTAQHOBJICHHE B COOTBETCTBYIOIIMHU criupT. [IpuMeHeHne popmanbieruia u aneTaabaernia
Ha OCHOBE CBOMCTB.

KapG6ounoBsie kucimao Tl [lonydeHre kapOOHOBBIX KUCIOT OKHCIEHHUEM aJlbJIETHUIOB.
XUMHUYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI: O0IIME CBOMCTBA C HEOPTAaHUYECKUMH KUCIOTaAMH U
peaxius arepudukanuu. [IpuMenenne ykcycHOM KUCIOTHI Ha OCHOBE CBOMCTB. Briciine
KUPHBIE KUCJIOThI HAa IPUMEpE NaTbMUTUHOBOM U CTEAPUHOBOM.

CnoxHbie 2D upsbl U xup bl [lonyduenue ciioxxHbIx 3GUPOB peakiueil srepupuKanum.
Cnoxubie 3upbl B Ipupoe, uX 3HaueHue. [[pumeHenune ciokHbeIX 3()UPOB HA OCHOBE CBOMCTB.
JKuphbl Kak CIOXKHBIC 3PUPbI. XUMUYIESCKUE CBOWCTBA HKHUPOB: TUAPOIIN3 (OMBUICHHE) U
TUAPUPOBAHUE )KUJIKUX KUPOB. [IpMeHeHe KUPOB Ha OCHOBE CBONCTB.

Y rieBo abl. YIIeBoabl, UX KiacCu(HUKAIUA: MOHOCAXapu bl (TJIF0K03a), UCaXapH/Ibl
(caxapo3sa) u mosimcaxapuabl (KpaxMal U eJUTI0103a). 3HaYe€HUE YIIICBOI0B B )KUBOM MPHUPOJIE U
B JKU3HU YEJIOBEKA.

['mroko03a - BEmecTBo ¢ IBOMCTBEHHON (DYHKIMEH - abJAeTHI0CTUPT. XUMHYECKUE CBOMCTBA
TJIIOKO3bI: OKUCJIEHUE B TNIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBIICHHE B COPOUT, OposkeHue
(MOJIOYHOKHCIIOE U CIUPTOBOE). [IprMEHEeHUE TITIOKO3bI HA OCHOBE CBOWCTB.

Jucaxapuasl u nonucaxapuael. [loHATHE 0 peakuMsIX NOJUKOHACHCALUN U THAPOJIN3a Ha

npumepe B3aHMOHpeBpaIlIeHPII>i: T'JIFOKO3a IoJimcaxapunu.




JemoncTrpanuu. OkuciaeHe cupTa B anbaeru. KauecTBeHHas peaklius Ha MHOTOaTOMHbIE
ciiupthl. Komnekius «KameHHbIH yrosib 1 IPOAYKTHI €ro nepepadboTku». PactBopuMocTtsb
¢deHo1a B BoJIe MpH 0OBIYHON TeMIepaType U Ipu HarpeBaHuu. KauecTBeHHbIE peakluu Ha
denomn. Peakius «cepeOpsiHOTO 3epKaia» alnbJIeruI0B U TII0K03bl. OKUCIIEHUE albETHIIOB U
[JIFOKO3bI B KUCIIOTHI ¢ TIoMOIIbi0 ruapokcuaa meau (11). Tlonydyenue yKCyCHO-3THIOBOTO U
YKCyCHO-M30ammioBoro 3¢gupos. Komnekuus sdupusix macen. KauecTBenHas peakuus Ha
Kpaxmarll.

JladopaTopHble onbIThl. 6. CBOMCcTBa 3THUIIOBOTO criupTa. /. CBOMCTBA IiMiieprHa. 8.
CgoiictBa dpopmanbaeruaa. 9. CpoiictBa ykcycHoi kucioTsl. 10. CoiictBa xupos. 11.
CpaBHEeHHUE CBOWCTB PaCTBOPOB MbLIA I CTHPATIBHOTO Topomnka. 12. CBoiicTBa IIroKo3sl. 13.
CpoiicTBa Kpaxmara.

KonTpoasHas padora Ne 2 o teme: «Kucimopomocoaepkaniine OpraHuIeckie CoeTMHEHUS»
IpoekThl: «ITOT AYPMAHSIIIUN ¥ 00KHUTAIOIINA. ..» (ITUIOBBIN CIIUPT).3HAYCHUE YTIICBOIOB.
Hcnoan3zoBanne UKT: [pesentanus «Yrnesoas», CD «BupryansHas mabopatopus»
ITpesentauust «CriupThi»

Tema 4
A3o0Tcozep Kanue coeTNHEHHsI U X HAXOK/IeHHe B *KUBOii npuposue (6u)

A M u H bl [lonatue 06 amunax. [lonyueHne apoMaTHYecKOro aMiHa - aHWINHA - U3
HUTPOOEH30J1a. AHWIMH KaK OpraHMYecKoe OCHOBaHUE. B3auMHoOe BIIMsIHIE aTOMOB B MOJIEKYJIe
aHWINHA: ocllablieHne OCHOBHBIX CBOWCTB U B3auMo ielicTBUE ¢ OpoMHO# Booi. [IprMenenue
AHUJIMHA HA OCHOBE CBOMCTB.

AMUHOKHC IO T 5L [lonydeHrne aMUHOKHUCIIOT U3 KApOOHOBBIX KUCIOT U TUIPOIH30M
0enkoB. XMMUYECKHUE CBOMCTBA AMUHOKHUCIIOT KaK aM()OTEPHBIX OPraHUYECKUX COCAMHEHUMN
B3aUMOJICHCTBHE CO MIET0YaMH, KUCIOTAaMH U IPYT ¢ APYroM (peakiius MOJTUKOHICHCAIINN).
IlentraHas cBsa3p 1 nonunenTuasl. [IpuMeHeHne aMMHOKUCIOT HA OCHOBE CBOMCTB.

b e 1 k u. [lonydenue 6enkoB peakiyel NOJMKOHIEHCAIMN aMUHOKUCIOT. [lepBrunas,
BTOpUYHAS U TPETUYHAS CTPYKTYpbl O€NKOB. XMMUYECKHE CBOWCTBA OEIIKOB: TOPEHHUE,
JIeHaTypalys, TUAPOIIN3 U IIBETHBIE peakinu. bruoxumuyeckue GyHKIIMN OEIKOB.

['eneTnyeckast CBsI3b MEX/y KJlacCaMU OpraHUYECKUX COEAUHEHUH.

HyknennoBblie kucnoThl. CUHTE3 HYKJIEMHOBBIX KMCIIOT B KJIETKE U3 HYKJI€OTUA0B. O0mui
iaH ctpoenus Hykieotuna. CpaBuenue crpoenus u Gpynkunii PHK u JIHK. Poxnb
HYKJICMHOBBIX KHCIIOT B XpaHEHUH U Tiepeiade HacleACTBeHHOW nHpopmanuu. [loustue o
OMOTEXHOJIOTMU ¥ TEHHON MHKEHEPHH.

JemoncTpauuu. B3anmoaeicTBre aMMHUaKa U aHWJIMHA C COJIIHOM KUCIOTOM. Peaknus
aHWINHA ¢ OpoMHOM Bos10M. J[oKa3aTenbCTBO HANMMUUs (PYHKIMOHAIBHBIX TPYII B pacTBOpax
aMUHOKHCIOT. PacTBopeHue u ocaxaeHue 6enkoB. L[BeTHbIe peakinu OenKoB:
KCaHTOTIPOTEHHOBas U OuypeToBasi. ['opeHne NTHUYbero nepa u mepeTaHoi HUTH. Moienb

MOJICKYJIbI I[HK Hepexo;:[bli 9TAaHOJI OTHJICH 3THJICHITIMKOJIb OTHJIICHITIMKOJIAT MCIIH

(11); araron STaHalb 3TaHOBasl KUCIJIOTA.
JladopaTopHublie onbIThl. 14. CBolicTBa OEIKOB.
IpakTuyeckasi padora Nel. Unentudukarus opraHuueCcKuX COeTMHEHHUH.
HUcnoan3oBanune UKT: ITpesentanus « AMUHBI», TTpe3eHTALNS «AMUHOKHUCIOTHI»
Tema 5
BuoJiornyecku akTHBHbIE OpraHuyeckue coeanHeHus (4 u)

® e pme HTbl. DepMeHTHI KaKk OMOJOTHYECKHE KaTaIl3aTOPbl OEIKOBON MPUPOIBI.
Ocob6enHoctr (hyHKITMOHUPOBaHHS PepMeHTOB. Posib (hepMEHTOB B KU3HEACITSILHOCTH YKHUBBIX
OPraHu3MOB M HAPOHOM XO3SIICTBE.

B utawmuH bl [lonstue o Buramunax. Hapyiienusi, cBsi3aHHbIE ¢ BATAMUHAMM:
ABUTAMHHO3bI, THTIOBUTAMUHO3bI U TUIIEPBUTAMHUHO3bI. BuTamun C Kak npeacTaBUTeNb
BOJIOPACTBOPUMBIX BUTAMUHOB ¥ BUTAMUH A KaK IIPEICTABUTEIb )KUPOPACTBOPUMBIX




BUTaMMHOB.

I' 0 p M 0 H bl [IOHATHE O TOPMOHAX KaK TYMOPaJIbHBIX PETYJIATOPAX )KU3HEAEATEIBHOCTH
’KUBBIX OPraHU3MOB. HCYIMH U aJipeHaIMH KaK MpeAcTaBuTeNd ropMoHoB. [Ipodunakrrka
caxapHOro guadera.

JlekapcrTBa. JlekapcTBeHHast XMMHS: OT HaTPOXUMHUHU 10 XUMHOTEpAIuU. ACIIUPUH.
AnTtHOnOTHKH M tucOakTepuo3. Hapkotuueckue Bemectsa. Hapkomanus, 6opsba ¢ Hel u
npoUIaKTHKA.

HemoncTpauuu. PaznoxxeHue nepokcuaa BOAOPOJa KaTaia3oil ChIporo mMsica U CbIporo
kaprodeins. Komnekuus CMC, conepxkaux sH3uMbI. UcnbiTanue cpeipl pactBopa CMC
UHIUKaTOpHOU Oymaroi. Mmmoctpanuu ¢ gororpadusiMu AKUBOTHBIX C pa3IMYHBIMU (pOpMaMu
aBuTaMUHO30B. Koekiins BUTaMUHHBIX MpenaparoB. VMcnbiTanue cpesibl pacTBopa
aCKOpOMHOBOM KHCJIOThI MHAUKATOpHOU Oymaroii. McnbplTaHue anTeyHoro npenapaTa MHCYJIUHA
Ha Oenok. JlomamnrHss, JabopaTopHast © aBTOMOOWIIbHAS alTeuKa.

IIpoexTsl: BeniecTa )KU3HU: BUTAMHHBI, TOPMOHBI U (DEPMEHTHI.
Hcnoas3osanue UKT: IIpesentanus «Mup nmoaumepos»

Tema 6
HckyccTBeHHBIE M CHHTETHYECKHE OTuMepbI (4 u)

NckyccTBeHHBIE NOJIHUM e p bl [lomydeHne HCKyCCTBEHHBIX IOJUMEPOB, KaK
IPOAYKTOB XUMUYECKON MOAM(UKALNN TPUPOTHOTO HOIUMEPHOTO ChIpbs. McKyccTBEHHBIE
BOJIOKHA (alleTaTHBII LIENK, BUCKO3a), X CBOWCTBA U MPUMEHEHHE.

CuHTeTnyeckue nNoiauMep bl [loyueHne CHHTETUYECKUX [TOJUMEPOB PEAKLUAMU
MIOJINMEPHU3aLUH U NMOJIMKOHAeHcaunu. CTpyKTypa IOJIMMEPOB JIMHEHAs, pa3BETBICHHAS U
IIPOCTPAaHCTBEHHAs. [IpeacTaBUTENN CHHTETHYECKUX TUIACTMACC: MOJUATUIIEH HU3KOTO U
BBICOKOTO JABJICHMS], OJUIIPONMIEH U NOJUBUHIWIXJIOPH. CHHTETHYECKHE BOJIOKHA: J1aBCaH,
HUTPOH U KaIpoH.

Jemonctpanuu. Komtekius niuactMace u u3zenuit u3 Hux. Koekunn uCKycCTBEHHBIX U
CHUHTETHYECKU BOJIOKOH U M3J€Hi U3 HUX. Pacno3HaBaHue BOJIOKOH MO OTHOILEHHUIO K
HarpeBaHuIO0 U XUMUYECKH PEAKTHUBAM.

JlabopaTopHble onbIThI. 15. O3HakoMieHHE ¢ 00pa3jamMy IJIacTMaccC, BOJIOKOH U Kay4yKOB.
IIpakTuyeckas padora Ne2. PacriosHaBaHue MIacTMacC M BOJIOKOH.
HroroBasi KOHTpoJIbHasi padoTa Ne3

Coaep:kanue TeM y4eOHOro npeamera

11 kaacc
Tema 1

Ctpoenne atoma u nepuoandeckuii 3axon /1. U. Menaeneena (3 4)

OCHOBHBIE CBEJIEHHUS O CTPOEHUHM aToO M a. SAapo: npoTOHBI U HEUTPOHBI.
H3oTombl. DneKTpoHbI. DNEKTPOHHAsI 000104YKa. DHepreTHieckuil ypoBeHb. OCOOEHHOCTH
CTPOEHUS SIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO NePHUOA0B NEPUOAUUECKON
cucremsl JI. . Menneneesa (mepexoaubix aieMeHTOB). [loHsTre 06 opOUTaisx. S- U p-
opOuTanu. JNeKTPOHHbIE KOHPUTypallTU aTOMOB XUMUYECKHUX 3JIEMEHTOB.

[Tepuonuueckuit 3axkon . . MengeneeBa B CBETE YUYEHUST O CTPOE
HUuu aToMa. Orkpeitue [. 1. MeHnneneeBbIM MEPUOIUIECKOTO 3aKOHA.

[Tepnonuueckas cucrema xumuueckux emeHToB J[. . MenpaeneeBa - rpadudeckoe
0TOOpaXeHUE MEPUOANIECKOTO 3aKoHA. DU3HUECKHUI CMBICI TTOPSIIKOBOTO HOMEpA AJIEMEHTA,
HOMEpa Meproja U HoMepa rpymbl. BasieHTHbIE 251eKTpoHbI. [I[pUuuuHbl M13MEHEHUS CBOWCTB
3JIEMEHTOB B IEPUOJaX U Tpymmax (TIaBHBIX MOJATPYIIAX).

[Tonoxenue BOAOPOIa B IEPUOANUECKON cUcTeMe. 3HAUCHUE MEPUOIUIECKOTO 3aKOHA U
MEPUOAUYECKON CUCTEMBI XUMHUUECKUX 1eMeHTOB 1. 1I. Menneneesa [y pa3BUTUS HAYKU U
MOHUMAaHMSI XUMUYECKON KapTUHBI MUDA.

JemoHcTpanuu. Paznuynasie GopMBbI IEPHOIUUECKON CHCTEMbI XUMUYECKHX dNeMeHToB /1. U.
Menneneesa.



JlaGopaTtopuslii onbIT. 1. KoHcTpyrpoBaHue NepruouuecKoi TabIHIIbI 3JIEMEHTOB C
HCII0JIb30BaHUEM KapTOYEK.

Hcnoan3zoBanne UKT: npezentanus «Ctpoenue aroMa», Buaeopmism «Benukuii 3akoH»
IIpoekr: «<Mmenem JI. 1. Menaeneepa»

Tema 2

Crpoenne Bemectsa (14 1)

NMoHHas xumMmunueckas cBs3b. KaTnonsl u annonsl. Knaccugukanus nonos. MloHHbie
KpUCTAJUIMYECKHE pemeTKh. CBONCTBA BEIIECTB € 3TUM TUIIOM KPHUCTAJUIMYECKUX PELIETOK.

KoBaneHTHas XxuMmuueckas C B3 b. DIEKTPOOTPULIATENBHOCTS. [lonspHas u
HenoJispHasi KoBaJIeHTHbIE CBsA3U. Jlunos. [IonsipHOCTH CBSI3U U MOJISIPHOCTH MOJIEKYIIBI.
OOMeHHBIN U IOHOPHO-aKIIEITOPHBIN MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H.
MonekynspHble 1 aTOMHbIE KpUCTaNInYecKue pemeTkd. CBOWCTBA BELIECTB C STUMH TUIIAMU
KPUCTAJUIMYECKUX PEIIETOK.

MeTannauueckass XUMHYECKas ¢B A3 b OCOOCHHOCTH CTPOCHHUS aTOMOB
MeTaJlI0B. MeTamnmueckasi XMMUUECKas CBSI3b U METAJUIMYECKAsl KPUCTAJIMYECKas PEIIETKa.
CBolicTBa BEIIECTB C ’TUM TUIIOM CBSI3U.

BonopoaHas XxuMudeckas ¢ B3 b. MeXMOJIEKYJIIpHas U BHYTPUMOJIEKYJIIpHAs
BOJIOPO/IHAS CBSI3b. 3HAYCHHE BOJIOPOIHON CBSI3U JUIS OPTraHU3aLUH CTPYKTYp OHMOMOJIUMEPOB.

ITo nuwm e p bl [ImacTtMacceel: TepMOIIIACTBI M PEAKTOIIACTBI, MX IIPEJICTABUTENN U
npuMeHeHue. BonokHa: mpupoHbIe (PaCTUTENIbHBIC U )KHUBOTHbBIC) M XHUMUYECKHE
(MCKYCCTBEHHBIC U CHHTETUYECKHE), HX IPEICTABUTEIIN U IPUMEHEHHUE.

[a3000pa3Hoe COCTOSSHUE BelleCTBa. | pyarperaTHbIX COCTOSIHUS BOJIBI.
Oco6eHHOCTH CTpOEHUs ra3oB. MoJsipHbIi 00BbeM Ia3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3AYX, MPUPOIHBIN Ta3. 3arps3HeHUE
atMoc(epbl (KUCITOTHBIC JOXK/IH, ITAPHUKOBBIH 2 eKT) U 60pbda ¢ HIM.

[TpencraBuTenu ra3o00pa3HbIX BELIECTB: BOJOPOI, KUCIOPOI, YIJIEKUCIbIN ra3, aMMHAK,
stuiieH. VX nomydyenue, cobupanue 1 pacrio3HaBaHUE.

XKunkoe coctossaue BemecTBa. Boga. [Torpedbrnenre Boasl B OBITY U Ha
pou3BOJCTBE. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTPaHEHHUS.

MuHepanpHbl€ BO/bI, UX HCIIOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX LIEIIAX.

Kukne KpucTauibl U UX IPUMEHEHHE.

TBeprnoe COCTOSIHUE BeIIeCTBa. AMopdHBIE TBEpAbIE BEIIECTBA B IPUPO,T
U B )KM3HM YEJIOBEKA, X 3HAUYEHUE U IpuMeHeHne. Kpucraminueckoe CTpoeHHE BELECTBA.

HAucnepcHusle cucTeM bl [loarue o aucnepcHsIx cuctemax. JucnepcHas ¢asa u
nucriepcuoHHas cpeaa. Kinaccudukanus IUCTIepCHBIX CUCTEM B 3aBUCHUMOCTH OT arperatHoro
COCTOSIHUS IUCHIEPCHOM Cpeibl U JUCTIEPCUOHHOM (ha3bl.

I'pyboancnepcHble CUCTEMBI: SMYJIBCUH, CYCIIEH3UHU, a3PO30JIH.

ToHKOUCTIEPCHBIE CUCTEMBI. TE€IU U 30JI1.

CocTtaBBemecTBa U CMe Ce i BemecTsa MOJIEKyIIPHOrO U HEMOJIEKYJIIPHOTO
CTpOE€HUS. 3aKOH IIOCTOSHCTBA COCTABA BEIIECTB.

[NonsTHE «IOJS» U €€ Pa3HOBHIHOCTH: MaccoBast (10J1sI DIEMEHTOB B COSIMHEHHH, JIOJIS
KOMITOHEHTA B CMECH - JIOJIsSl IPUMECEH, 0JIs1 paCTBOPEHHOTO BEIIIECTBA B PACTBOPE) U
o0beMHas. J{oJ1g BbIXOa MPOJIyKTa PEAKIUU OT TEOPETHUECKU BO3ZMOXKHOTO.

JdemoncTpanun. MoJiens KpUCTaUIMYECKON peleTky Xiaopuaa HaTpus. OOpasisl MUHEPAIOB
C MOHHOW KPUCTAJUIMYECKON PEIETKON: KAIBLIUTA, rajiuTa. MoAen KpUCTAUIMYECKUX PEIIETOK
«cyxoro Jpaa» (Wim uoja), anmasa, rpaputa (wim kBapiua). Moaens mosekynbl JJHK. O6pasiist
miactMace (peHnonodopmanbIeruIHble, MOTNYPETaH, MOTUITHIICH, TIOJUIPOITUIICH,
NOJMBHUHIIXJIOPU) U U3Aeus u3 HuxX. OOpasipl BOJIOKOH (IIepCTh, HICIK, alleTaATHOE BOJIOKHO,
KalpoH, JIABCaH, HEHIOH) 1 u3enus u3 Hux. OOpa3ibl HEeOpraHMYeCKuX mommepoB (cepa
TUTaCTUYECKast, KBapll, OKCHJI aIFOMUHUS, IPUPOIHBIE aTFOMOCHINKATHI). MoIelIb MOJISIPHOTO
oObema ra3oB. Tpu arperatHbix cOCTOSIHUS BO/bL. OOpa31bl HAKUIK B YaHUKE U TpyOax
LIEHTPaJILHOI'0 OTOMIeHHs. JKeCTKOCTh BO/IbI U CIOCOOB! ee ycTpaHeHus. [IpruOopel Ha KUAKUX



kpuctamax. O0pa3ibl pa3IHUHBIX JUCTIEPCHBIX CUCTEM: SMYJIbCHH, CYCIICH3HH, aspo30ei],
reneii u 3oneit. Koarymsamnus. Cunepesuc. Dpdext Tungans.

JlaGopaTopHble onbIThI. 2. OnpeneneHue TUIa KpUCTAIUINYECKON PEIIeTKH BEIecTBa U
OnMcaHue ero cBOMCTB. 3. O3HaKOMJICHHE C KOJUIEKIIUEH MMOJIMMEPOB: MJIaCTMACC U BOJIOKOH U
uzzienus u3 Hux. 4. VicnbiTaHue BOJbl Ha )KECTKOCTb. Y CTpPaHEHHUE KECTKOCTH BOJIBI. 5.
O3HakoMJIeHHE ¢ MUHEPAJIbHBIMH BoAaMU. 6. O3HaKOMJIEHHUE C AUCIEPCHBIMU CUCTEMaMHU.

IIpakTuueckasi padora Nel. [Tosryuenue, coOupanue u pacrio3HaBaHUE ra30B.
HUcnoan3oBanne UKT: npesenranusa «Xumuyeckas cBA3b», «CTeneHb OKUCIEHUD», «Teopust
A. M. GytiepoBa», «Ilonumepsr», «PacTBopbI»

IIpoexTsl: «MuHepanbHbIE BOJIbI, UX UCIIOJIB30BAHUE B CTOJIOBBIX U JICUEOHBIX LIETISAX»
KP Ne 1 no teme: «CtpoeHue BeliecTBa»
Tema 3

Xumuueckue peakuuu (8 u)

Peakxuwu, ugaymue 6e3 U3MEHEHHU S COCTaBa BEIleCTB. AJUIOTPOITUS U
QJIOTPONHBIE BUAOW3MEHEHHs. [IpUIiHbI a7uI0TpOnuy Ha puMepe MOAU(UKALUI KUCTIOpOIa,
yraepoaa u pocdopa. O30H, ero OMOIOTHUECKAS POITb.

W30oMepel 1 u3omepus.

Peakuuyu nmaymume c M3SMEHEHHUEM COCTaBa BellecCTB. Peakiun
COEMHEHUS, pa3JIoKEHUs, 3aMElIeHNUs 1 0OMEHAa B HEOPIaHWYECKOM U OPraHu4ecKO XUMHUU.
Peaxmuu sk30- 1 sH0TepMUYecKHe. TennoBoi 3G deKT XMMUYECKON peakLuu 1
TEPMOXMMHUYECKHUE ypaBHEHUS. Peakiuu ropeHns, Kak YaCTHBIN Cllydal S9K30TEPMHUUYECKUX
peaKIuii.

CKOpPOCTh XUMUYECKOMN peaKkiiuH.

CKOpOCTh XUMHUUYECKOHN peaklu. 3aBUCUMOCTh CKOPOCTH XMMUUYECKON pEaKuu OT MPUPOIbI
pearupyomux BeIeCTB, KOHICHTPALUK, TEMIIEPATypsl, IJIOIAAHA IOBEPXHOCTH
CONPUKOCHOBEHHMS U KaTaju3aTopa. Peakiuu romo- u retreporenusie. [lonarue o karamuze u
Karanu3aTopax. @epMeHThl Kak OMOJIOTHYECKUE KaTalu3aTopbl, 0COOEHHOCTH UX
(GYHKIIMOHUPOBAHUSL.

OO0paTuMOCTh XUMHUUYECKHUX peakiuil. HeoOpatumeie u oOpatumbie
XuMudeckne peakuui. COCTOSTHHE XUMHUYECKOTO PABHOBECHS [UIsi 0OPAaTUMBIX XUMUYECKUX
peaxiuii. CriocoObl CMEIeHUsI XUMUYECKOTO PaBHOBECHS Ha IPUMEPE CUHTE3a aMMHMaKa.
[Tonatue 06 OCHOBHBIX HAYYHBIX MPUHIUIIAX IPONU3BOICTBA HA IPUMEPE CUHTE3a aMMHAaKa WU
CEpPHOU KUCIOTBHL.

Ponps Boabel B XumMmuueckoi peaxkuuu Mcruanasie pactBopbl. PacTBopuMOCTh 1
KJIaccu(UKaIHs BELIECTB 110 3TOMY IIPU3HAKY. paCTBOPUMBIE, MAIIOPACTBOPUMBIE U
HEPAaCTBOPHMBIE BEIIECTBA.

DJIEKTPOIUTHI U HEANEKTPOJIUTHL. DJIEKTPOIUTHYECKas Aucconuanus. Kucnorsl, O0CHOBaHUSA U
COJIN C TOYKH 3PEHMSI TEOPUU DIIEKTPOJIUTHUECKON IUCCOLIMALINHL.

XHMMUYECKHE CBOMCTBA BOJIBI, B3AUMOICHCTBUE C META/NIAMU, OCHOBHBIMH U KUCJIIOTHBIMHU
OKCHJIaMH, Pa3JIo’KeHHe U 00pa30BaHMe KpUCTAUIOTUAPAaToB. Peakiiuu ruaparanuy B
OPraHu4YeCcKOr XUMHH.

I'maiponn3 OpraHMYEeCKUX W HEOPraHUUYECKUX COETMHEHHM.
HeoOpatumslit runponn3. OOpaTUMbIil THAPOIHU3 CONIEH.

['maponus opraHndeckux COeIMHEHUN U ero MPakTUYeCKOe 3HaUeHHE JUIs OJTyYeHHS
TUAPOJIM3HOTO CIUpPTA U Mbl1a. brosornueckas poib Tapoin3a B IJIACTHUYECKOM U
HHEPreTHYECKOM OOMEHE BEIIECTB U SHEPTUH B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakl U CreneHb OKUCIECHHUS.
Omnpenenenue cTeneHn oKucieHus o gopmyne coenunenus. [lonarue 06 OKUCIUTENHHO-
BOCCTaHOBUTEJbHBIX peakiusax. OKHUcIeHre U BOCCTAHOBIEHUE, OKUCIUTENIb U BOCCTAHOBUTEID.

DN eKTpo U 3. DIEKTPOJIN3 KAK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN MTpoLiecC. DIEKTPOIIN3
pacIIaBoOB U pacTBOPOB Ha NpUMeEpe xjiopuaa Hatpus. [IpakTnueckoe npuMeHeHne
IIEKTPOJIN3A. DIEKTPOIUTHUECKOE ITOTYyYEHUE ATFOMUHHUS.



Jemonctpanuu. [Ipepamienue kpacHoro ¢ochopa B 6enbrit. O30HaTop. Moaenu MOJeKyI H-
OyTraHa u u3o0yraHa. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT MPUPOIBI BEIIECTB HA TIpUMEpE
B3aMMO/ICIICTBUS PACTBOPOB PA3IMYHBIX KUCIOT OAMHAKOBOM KOHLEHTPALMU C OJJMHAKOBBIMU
rpaHyJaMH [IMHKA ¥ B3aUMOICHCTBHS OJMHAKOBBIX KYCOUYKOB Pa3HbIX METAIOB (MarHusi,
[IMHKA, JKeJIe3a) C COJITHOM KUCIIOTOH. B3anmoieiicTBHe pacTBOPOB CEPHOM KUCIIOTHI C
pacTBopamMu THOCY/b(aTa HaTPHs pa3TuYHON KOHIIEHTPAIMK U TeMrepaTypbl. Moenb
KHUIISIIETo ¢osl. Pa3ioxeHne nmepokcua BOIOPo/ia ¢ MOMOIIBIO KaTanu3aTopa (OKcuaa
mapranmna (1V)) u kaTtangassl CBIpOro mMsica u Cbiporo kaprodens. [Ipumepbl HeOOpaTHMBIX
peakui, uaynmx ¢ o00pa3oBaHUEM 0CaJKa, ra3a WIK BOJbl. B3anMoaelicTBUe TUTHUS U HATPUS C
Bojioi. [Tomyuenue okcuaa ¢pochopa (V) u pacTBOpeHHE €ro B BOJIC; UCTIBITAHHE TIOTyYCHHOTO
pacTBopa s1akmycoM. O6pa3ibl KpUCTAIUIOrHIpaToB. VcnbiTaHuEe pacTBOPOB 3JEKTPOJIUTOB U
HERJIEKTPOJUTOB Ha MPEeIMET AUCCOIMALNU. 3aBUCUMOCTh CTETIEHHU 3JIEKTPOJIUTHUECKOMN
JUICCOIMAIIAN YKCYCHOM KHCIIOTHI OT pa30aBieHus pactBopa. [ maponus kapOuma Kaabuus.
'maponu3 kapOOHATOB MIETOYHBIX METAJUIOB U HUTPATOB 1MHKA win cBuHIA (I1). [Tonyuenne
MbLIa. [IpocTeimme OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINY; B3aUMO/ICHCTBUE LIMHKA C
COJISTHOM KUCIIOTOU | %keJje3a ¢ pactBopoM cyibdara meau (I1). Monens anekrposmsepa.
Mopenb 37eKTpoIU3HON BaHHBI JIJIsl TIOJYUEHHUS aTFOMUHUSL.

JlaGopaTopHble onbIThI. 7. Peakius 3amMenieHns Meau KelIe30M B pacTBOPE METHOTO
Kynopoca. 8. Peakuuu, uaymmue ¢ odpazoBaHueM 0cajika, ra3za u Bojsl. 9. [lonmyuenue kucinopoaa
pa3noXKeHnEM MIEPOKCHIa BOJOPOIa ¢ TOMOIIIbI0 okcuaa maprania (V) u karanassl CbIporo
kaprodens. 10. [Tosryaenrne Boopoia B3aMMOISHCTBHEM KUCIOTHI C ITMHKOM. 11. Paznuunbie
Ciy4au THIPOJIN3a COJIEH.

HUcnoas3oBanne UKT: npesenranus « TUbl XUMUYECKUX peaknii», « CKOPOCTh XUMHUECKUX
peakunii», «OBP», BuneodparmenT «TenaoBoit 2PerT XUMUIECKON PeaKIum»

IIpoekThbl: «OKUCTUTEITHLHO-BOCCTAHOBUTEIIBHBIC TTPOLIECCHI, (POPMHUPYIONTHE 00K 3eMITH»
KP Ne 2 o teme: «XUMHYECKUE PEAKITHI»

Tema 4
BemecTBa u ux cBoiicrBa (9 u)

M e T a 11 1 bI. B3aumoieiicTBe METAJIOB ¢ HEMETAIUIaMU (XJIOPOM, CEPO M KUCIOPOIOM).
B3anmoneiicTBIE ENOYHBIX U IIET0OYHO3EMENBHBIX METAIJIOB C BOJOW. DIEKTPOXUMHUUECKUN
pAI HAIPSDKEHUI METAJLIOB. B3auMOIeHCTBUE METAJUIOB C paCTBOPAMU KHUCIIOT U COJIEH.
AmoMuHoTepMus. B3anMoneiicTBre HATPHsl ¢ ATAHOJIOM U (PEHOJIOM.

Koppo3us metaninos. [loHsaTre 0 XMMHUYECKON U 3JEKTPOXUMHUYECKON KOPPO3UH METAILIIOB.
Crioco0bI 3aIUThl METAIIOB OT KOPPO3HH.

Hew™me Tan sl CpaBHUTENbHAS XapaKTEPUCTUKA TATOTC€HOB KaK HanOoJee THIMYHBIX
npezcraBuTeneit HeMeTauioB. OKHCIUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aUMOICHCTBUE C
MeTalJIaMd ¥ BOJIOPOoM). BoccTaHOBUTE IbHBIE CBOICTBA HEMETAIIOB (B3aUMOICUCTBHE C
0oJ1ee IEKTPOOTPHUIIATSILHBIMUA HEMETAIIAMU M CIIOKHBIMH BEIIECTBAMU-OKHCIUTEIISIMH).

Kucnors Heopranmueckue u opranudeckue. Knaccupukanus Kucior.
XUMHUYECKHE CBOMCTBA KUCIIOT. B3aUMOJEHCTBUE C METAJNIaMU, OKCHUJAMHU METAJLIOB,
THIPOKCHIAMU METAJUIOB, COJISIMU, CIUpTaMu (peakiius strepudukamnmu). OcoObie CBOiicTBa
A30THOM ¥ KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI.

OcCHOBaHUS HEOPraHMUYECKHUE H OpraHuUecKue OCHOBaHUS, UX
Kkiaccupukaiusa. XUMHUYECKHE CBOMCTBA OCHOBAHMIT: B3aMMOJIEUCTBUE C KUCIIOTAMH,
KHCIIOTHBIMU OKCUJAMU U COJISIMU. Pa3nioxkeHne HepacTBOPUMBIX OCHOBAHUM.

C o m u. Kitaccudukanus coneid: cpefHue, KICIIbIe U OCHOBHBIC. X UMUYECKHE CBOMCTBA COJICH:
B3alMO/ICICTBUE C KUCIOTaMH, 1I€JI0YaMH, MeTajiaMu U cosisiMu. [IpeacraBurenu conelt U Ux
3Ha4YeHue. XIJIOpHI HATpHs, KapOoHAT Kayiblus, Gocdar kanbius (CpeHue coin);
THIPOKapOOHATHI HATPUS U aMMOHUS (KHCIIbIEe coyH); Tuapokcokapoonar meau (1) - mamaxur
(OCHOBHAs COJIb).

KauecTBeHHBIC peakiyy Ha XJIOPUI-, CyIb(aT-, U KapOOHAT-aHHOHBI, KATHOH aMMOHHS,
katuonsl xenesa (1) u (111).



'eneTnueckass CBSI3b MEXJY KJIaCCaMHU HEOPraHUYEeCKHUX U OpraH
MYECKUX COEIUHEHHU I [loHsaTne 0 reHeTHUECKOI CBA3U U T€HETUYECKUX PsIIax.
I'enernueckuii psa Metaya. ['eHerndyeckuit psi HemeTauia. OcOOEHHOCTH FeHETUYECKOTO psa
B OpPraHU4eCKON XUMUHU.

Jemoncrpanuu. Komnekuus o6pa3noB MetamioB. BzanmoeiictBue HaTpyst U CypbMBI €
XJIOpOM, JKene3a ¢ cepold. ['opeHne Maruus u alfOoMHHHS B KHcaopoae. B3aumoneiicreue
LIEJI0YHO3EMENBHBIX METAJLUIOB C BOJOW. B3anmoaelicTBre HaTpysl ¢ 9TAHOJIOM, LIMHKA C
YKCYCHOM KHUCJIOTOM. ATIOMUHOTEpMUS. B3auMoaeicTBue Mein ¢ KOHIEHTPUPOBAHHOW a30THOM
KUCJIOTOM. Pe3ynbTarsl KOppO3UKM METAJUIOB B 3aBUCUMOCTH OT YCJIOBUU €€ TPOTEKAHUS.
Konnexkuust 06pa3ioB HemeTauioB. BzanMoaeiicTBIE XJIOpHOW BOIBI C paCTBOPOM OpoMuUIa
(nomuna) kanus. Kosekius npupoJHBIX OpraHuYeCcKuX KUCoT. Pazbasienue
KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHL. B3auMoaelcTBue KOHIEHTPUPOBAHHON CEPHOU KUCIIOTBI
C caxapoM, LEeJUI0I030i 1 Mebio. O0pasiibl TPUPOIHBIX MUHEPAJIOB, COJIEPKAIINX XIOPU
HaTpus, KapOoHaT Kaibiws, Gpocdar kanbims u rugpokcokapoonar meau (11). OOpa3ist
MUIIEBBIX MPOIYKTOB, COAEPKAIINX THAPOKAPOOHATHI HATPUS K AMMOHUS, UX CIIOCOOHOCTD K
Pa3JI0kKEHUIO TP HarpeBaHuu. "amenue coapl ykcycoM. KauecTBeHHbIE peakliiy Ha KaTHOHBI U
AHUOHBI.

JlaGopaTopHble onbIThI. 12. VicnbiTaHNe pacTBOPOB KUCIOT, OCHOBAHUM U cosielt
uHAMKaTtopamu. 13. B3aumoaelcTBre CONSTHONM KUCIIOTHI M PACTBOPA YKCYCHOM KHCIIOTHI €
MeTaiuiaMu. 14. BzaumoeiicTBrue COISHOM KUCIOThI M pacTBOPA YKCYCHOM KUCIIOTHI C
ocHOBaHMsIMHU. 15. B3aumoseiicTBue CONSIHOM KMCIOTHI M paCTBOPA YKCYCHOM KUCIIOTHI €
cossimu. 16. ITosyueHue u cBOMCTBa HEPACTBOPUMBIX OCHOBaHUMU. 17. I'naponu3 Xinopuuos u
aleTaToB MIEIOYHBIX METALIOB. 18. O3HaKOMIICHHE C KOJUICKLUSIMU: a) METAJLIOB; 0)
HEMETAJIJIOB; B) KUCIIOT; T') OCHOBAHHMI; ) MUHEPAJIOB U OMOJOTHYECKUX MATEPHAIIOB,
COJZIeprKalIuX HEKOTOPBIE COJIN.

IpakTnyeckas padora Ne2. Pemmenne sKkcriepuMEeHTaNBHBIX 33724 Ha UACHTU(PUKAIHIO
OpPraHUYECKUX U HEOPraHMYECKUX COETUHEHUI.

Ucnonb3zoBanue UKT: npezentanus «Meramis», «Meramtyprus», «OCHOBaHUA»
HpoexTol: KucioTel B ipupoae
KP Ne 3 o Teme: «BemecTBa 1 X CBOMCTBa»

TemaTudeckoe miiaHupoBanne kypca xumuu. 10 kiaacca

IIpumepHbIe
No/m. Tema CPOKH

K.p. | ILp. [ Jlo. | K.p. |ILp.

1 Brenenue
Tema 1.
Teopusi cTpoeHust
OpraHuvecKux coeanHennii (3 u)

2 Tema 2. Nel Ne 1- [ Ypok

Yr1€B0OIOPOALI M UX NPUPOIHBIE 5 Ne 11
ucrounuku (8 u)

3 Tema 3. No2 Ne 6- [ Ypok

Kucsiopoacoaep:xamme 13 Ne 21

OPraHu4€CKME COCAMHCHUS U UX
NPUPOAHBIC HCTOYHUKMH

(10%)
4 Tema 4. Nel | Ne Ypox
A3oTcoaepxamye COeJUHEHUA U 14 Ne 27

HX HAXOJK/IeHHE B JKHBOI
npupozue (6u)




Tema 5.
BuoJsiornyecku aKTHBHBIE
opraHnveckue coenuHerus (4 u)

6 HckyccTBeHHBIE H Ne3 | Ne2 | Nel5 | Vpok [ Ypok
CMHTeTHYeCKHe mojumepsbl (4 u) Ne 35 | Ne34
Hroro 3 2 15
KajennapHo-remarudeckuii miaas. 10 kiaace
Ne JHata HaumeHnoBanue pa3ieinoB u Tem Tun Bun
[Tnanup. | dakTHy. ypoka | KOHIpomd
Tema 1. Beeoenue. Teopusa cmpoenus opzanuueckux coeOuHeHuil
1 [IpeameT opraHn4ecKkoi XUMHH. YOH3 | UP]]
Heopranndeckne u opranndecKue
coelMH. BaJIEeHTHOCTS.
2 OcCHOBHBIE TIOJIOKEHUS TEOPUU YOH3 | @O
XUM. CTPOEHUsI OPI. COEIUHECHHUI.
3 OcHoBHble NIOHATHA OopraH. xumuu: | YOVP | CP
TOMOJIOTH i TOMOJIOTUYECKHE
pSABI, H30MEPBI U U30MEPHUS
Tema 2. Y2nee000poowvt u ux npupoonsvie UCMOYHUKU
4 IIpuponnsii ras. AJKaHsl. YOH3 | ©O
5 AJKeHbl. DTHIIEH, €r0 MOJIy4YeHue, YOH3 | ©0O
CBOICTBa, MPUMEHEHHE.
6 Ankanuensl. Kayuyku. Pe3una YOH3 | CP
7 AnNKAHBL. ALIETHIEH, €T0 YOH3 | UPK
MOJIy4€HHE, CBOMCTRBA,
MIPUMCHCHHE.
8 Hedtp, e€ cocraB u nepepaboTka. YOH3 | CP
9 BeH3on: nony4yeHune, CBONCTRA, YOH3 | UP
PUMCHCHHE.
10 O00061IeHIEe 3HAHUI U PEIICHHE YOyPp | CpP
3a]1a4 110 TEME «YTJIEBOI0POAbI»
11 KonTponsnas padora 1 o reme YPK | KP
«YTJIEBOJIOPOIBI M UX TIPUPOTHBIC
VCTOYHUKI»

Tema 3. Kucnopoocoodepircawiue coeOuneHus u ux HAxXoxHcOeHUe 8 HCUaou

npupooe

12 XHUMHUYECKU COCTAB )KUBBIX YOH3 | UPK
OpraHU3MOB.

13 Cruprel. [lonyuenue, pusundeckue | VOH3 | @O
U XUMUYECKHE CBOWCTBA ATAHOIIA,
MIPUMEHEHHE.

14 MHOroaToMHbI€ CITUPTHI YOH3 | UP]]

15 ®deHoJt: MoTy4YeHne, CBOMCTBRA, VYPK | IIP
MIPUMCHCHHE.

16 Anpaeruapl: moydyenue, cBorctna, | YPK | KP
IPUMCHCHHE.

17 Kap6onoBsie kucnotsl: nonyuenue, | YVOH3 | UPJ
CBOMCTBA, IPUMEHEHHE.

18 CrnoxHble 3pUpBI 1 KUPBI, KX YOH3 | @O
MOJIyY€HHE, CBOWCTBA,




MIPUMEHEHHE.
19 VYrneBoasl. I'moko3a: nosyueHue, YOH3 | UP[
XMUMHYECKHE CBONCTBA U

pUMEHEHHE.
20 O000111eHME 3HAHUN IO TEME: YOVYP CP
«Kucnopoaconepx. coeAMHEHUS»
21 KoHntposbHas padoTta 2 1o Teme: YPK KP
«Kucnopoaconepx. coeAMHEHU»
Tema 4. A3omocodeprcanjue coeOUHEHUA UX HAXOHCOCHUE 8 HCUBOU NPUDPOOE
22 ITousitre 06 amunax. CBOIiCTBa, YOH3 | @O
MOJTyYeHUE ¥ IPUMECHEHHE
aHIINHA.
23 AMUHOKHCIOTHI Kak amdorepusie | YOH3 | UP[]
OpPraHUYeCKUe COCIMHEHHUS.
24 Ilentunnas cBs3p v nonunentuasl. | YOH3 | T
IIpuMeHeHre aMUHOKHUCIIOT.
25 benku, ux crpykrypa, YOH3 | CP
OnoxuMuUecKrue GyHKIUU 1
CBOMCTBA.
26 HyxienHOBbIE KUCIIOTBI YOH3 | UPK
27 ITP Ne 1 Pemenue YPK | IIP
JKCIIEPUMEHTAJIBHBIX 3a7a4 Ha
UJICHTU(UKALIMIO OpraH
COEIUHEHU.
Tema 5. Buonocuuecku akmuegnvle opzanuyecKue coeOuHeHus
28 @®epMeHThI Kak OHOJIOTHYECKUE YOH3 | T
KaTaJINn3aTOPHI.
29 Burtamunbl YOH3 | CP
30 [ToHsiTHE O TOPMOHAX. YOH3 | CP
31 JlexapcTBEHHAs: XUMUSL. YOH3 | T
Hapkotnueckue BeecTsna.
Tema 6. Hckyccmeennwvle u cunmemuiecKue opeaHuiecKue coeOuHeHus
32 [TonyueHnue UCKyCCTBEHHBIX YOH3 | UP]]
MOJIMMEPOB: alleTaTHBIN MIEIK,
BHCKO3a. CHHTETHYECKHE
MOJIUMEPBI, UX CTPYKTYpa,
MOJIy4eHUE, OTACNbHBIC
peICTaBUTEIH.
33 Hrorosas koHTpobHas paboTa YPK | KP
34 [TP Ne 2 Pacnio3naBanue YPK | IIP
IJIACTMACC, BOJIOKOH.
TemaTnueckoe niIaHUpoBaHue Kypca xumuu. 11 kiaacca
dopMa KOHTPOJIsA IIpumepHbIe
Ne/m. Tema CpoKu
K.p. | ILp. [ JLo. K.p. ILp.
1 Tema 1. Nol
CTtpoenue aToma u
NepHOANYECKUI 3aKOH
1. U. Menneneesa (3 1)
2 Tema 2. Nol | Nel |[Ne2-6 | Vpok Ypok




Crtpoenne 16 17
BeniecrBa (14 4)
Tema 3. Ne 7-
Xumuuyeckue peakiun (8 11
u)
Tema 4. No2 | Ne2 | Nel2- | VYpok Ypok
BemecTBa 1 ux 18 34 33
cBoiicTBa (9 u)
HToro 2 2 18
KanennapHo-remaruyeckuii mian. 11 kiaace
Ne Hata HaumeHnoBanue pa3zieioB u Tem Tun Bun
ian | Paxm ypoKa KOHTPOJIS
TemaNel. Ctpoenue aroma u nepuoanyeckuii 3axon /. U.
MenpeneeBa(3uaca)
1 OCHOBHBIE CBE/IEHUS O CTPOCHUNU YOH3 | UP]
aToMa.
2 CrpoeHne aTOMOB 3JIEMEHTOB YOH3 | @O
OOJBIINX MEPUOIOB
3 [Tepnonnyeckuii 3axon JI.1. YOYP | CP
MenneneeBa B CBETE YUCHHUS O
CTPOEHUH aToMa.
TemaNe2. Ctpoenne BemecrBa(l4ucoB)
4 HMoHHas xumuyeckas CBs3b YOH3 | @O
5 KoBasieHTHas Xumuyeckas CBsI3b. YOH3 | @O
6 Merammueckass XuMU4ecKas YOH3 | CP
CBSI3b.
7 Bopopoanas xumudeckasi CBS3b. YOH3 | UPK
8 [Tonumepsl. [1nacTmaccsl. YOH3 | CP
9 [Tonmmmepst. BookHa. YOH3 | UP
10 l"az0006pa3Hoe cocTostHrE YOH3 | CP
BEIICCTBA.
11 Kunkoe cocTosiHuE BEIIeCTBa. YOH3 | ®O
12 TBepoe coCTOsIHME BENIECTBA. YOH3 | UP[
13 JlycriepcHbIE€ CUCTEMBI. YOH3 | UPK
14 CocraB BellecTBa U CMECEH. YOH3 | @0
15 BewecTBa MOJIEKYJISIPHOTO U YOH3 | UPJ
HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB
16 [TpakTrueckas padora Nel o teme:| VPK 11P
«[lonydenue, cobupanue u
pacrno3HaHue ra3oB»
17 KP Ne 1 o teme: «CtpoeHue YPK KP
BEIIECTBAY
Tema Ne3. Xumuueckne peaknun(8yacon)
18 Peaxiuu, uaymue 6e3 usmenenuss | YVOH3 | UP/]
COCTaBa BEIIECTB
19 Peaxiuu, uaymiue ¢ u3aMeHeHHe YOH3 | T
COCTaBa BEIECTBA.
20 CKOpOCTh XMMHUYECKON pEaKIIHH. YOH3 | CP
21 OO6paTUMOCTh XUMUYECKUX YOH3 | @0




pEeaKLHnid.
22 Ponb Boawl B xumuueckolt peakuuu.| VOH3 | UPK
23 I'mpponus opranuueckux u YOH3 | @0
HEOPraHUYECKUX COCTMHCHUH.
24 OxucnutenbHo —BOCCTaHOBUTENb- | YOH3 | TI1
HBIC PEaKITIH
25 DIIEKTPOITH3. YOH3 | UPK
TemaNe4d. BemecTBa u ux cBoiicra(94acoB)
26 Meraibl. YOH3 | ©®0O
27 Hewmeramner. YOH3 | UP]]
28 Kucnotsl Heopranuyeckue u YOH3 | T
OpraHWYECKHe.
29 OcHOBaHUS HEOPTAHUYECKHE U YOH3 | CP
OpraHWYECKHe.
30 Comnn. YOH3 | UPK
31 I'enernyeckas cBSI3b MEXAY YOH3 | CP
KJIACCAMH HEOPraHUYECKUX
COEIUHEHUN
32 I'enernyeckas cBsI3b MEXKAY YOH3 | CP
KJIacCaMH OPraHMYECKUX
COEIUHEHUU.
33 Hroropas koHTpoJIbHAs paboTa. YPK KP
34 [IpakTrueckas pabota Ne2 ro teme:| VPK 11P
«PenieHne 3KcriepuMEHTATBHBIX
3a/1a4 Ha UACHTU(DUKAITUIO
OpPraHWYECKUX U HEOPTaHHICCKHUX
BEIIECTBY.

Hcnoab3yemble cOKpalieHus:
Buabi KoHTpOJIA:
OO — (poHTaNBHBIH OMpOC.
WP]] — wnnuBuayaspHas paboTa y JOCKH.
NPK — unauBuayanbHas paboTa Mo KapTOUKaM.
CP — camocrosTenbHas pabora.
ITP — npoBepouHas pabora.
T — TectoBas paboTa.
TII -TBOpUYECKHI TIPOEKT
TP - TBOpueckas pabota
THIIBI YPOKOB:
YOHM - ypoK OTKpBITHS HOBBIX 3HAHUH
YOMH- ypok 00111eMeT010JIOTHIECKOI HAIPaBJICHHOCTH
YOVP - ypok oTpaboTku ymeHU# U pediiekcun
VYPK - ypok pa3zBuBaromiero KOHTPOJIst

IlepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecreyeHm st

Cnucoxk auteparypsl o kypcy Opranunyeckasi xumus — 10 kiaace
Ocnoeénas

1. Tlpumepnas nporpamma «Xumus 10-11 kmacce» - M., «IIpocsemenne» 2010r,

2. Pabouas mporpamma O.C.I'abpuensiaa, cootBerctBytomas ®I'OC COO - M.: «Jlpoda»,
2013 .

3. «Xumus. 10 kmace»: O.C.I'abpuensH; - M.: JIpoda. — 2013 rox



JHononnumenvnasn

1. O.CTabpuensn, N.I.Octpoymo Xumust 10 kmacc: HactonbHast kHura. — M.:
Hpoda, 2004 rox;

2. 0O.C.l'aopuensn, WN.I'.OctpoymoB, E.E. OctpoymoBa Opranuueckas XuMus B
TecTax, 3afavax, ynpaxnenusx, 10 kimacc. — M.: [Ipoda, 2003 rog;

3.  .0.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa Xumusi 10 knacc: KoHTponbHbIE
Y MIPOBEPOYHBIE pabOTHI K yueOHUKY. — M.: [Ipoda, 2003 rop;

Cnucok Jurepatypsl o Kypey Oomas xumus — 11 kiaace
Ocnoenas numepamypa
1. T'abpuenssu  O.C. [Ilporpamma kypca xumuu s 8-11  kmaccoB
o0meo0pa3oBaTenbHbIX yapexaenuii.— M.: Jlpoda, 2010.
2. «Yuebonuk Xumus 1lkmace»: O.C.I'abpuensa - M.: Ipoda. — 2003 ron

Jlononnumensnas numepamypa

1. O.C.TI'abpuensn, I'.I'.JIpicoBa «Xumusi Meroandeckoe nocoOue —
0a30BbIil ypoBeHb» - M.: JIpoda 2006 rox.

2. O.CTIabpuensn, W.I'.OctpoymoB, «OOmas XuMHS B TecTax,
3amavax, ynpaxknenusx. 11 kmace» — M.: lpoda, 2003 rog.

3. O.C.l'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposibHBIC U TTPOBEpOYHBIC PAOOTHI K yueOHUKY». — M.. JIpoda, 2004 T.

4. 0O.C.Tl'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xmacc:
Hacronpnas kaura ais yaurens». Yacte 1 — M.: JIpoda, 2003 ro.

5. O.C.I'abpuensn, I'.I'.JIpicoa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronbHas kaura s yautens». Yacts 2 — M.: [Ipoda, 2003 roz.

6. O.C.I'abpuensz, I1.B.PemeroB, W.I.OctpoymoBa «3amgauu 1m0
XUMUH U CIIOCOOBI UX pemeHus» - M.: «Jlpoda», 2004ro .

7. B.I'. denucoBa «Xumus 11 kiacc moypodHble TUIAHBI 10 YIEOHUKY
O.C.I'abpuensHa, I'.I" JIpicoBoii» - Bonrorpam» Yaurens 2003ro.

8. M.A.Psa6oBa, V.IO.Hesckasa, P.B.Jluuko «Tectsl mo xumuum 11
Kiacc», - M.: Dk3amen, 2006r.

9. O.C.I'abpuensn, WU.I'.octpoyMoB «XHUMHUYECKUH HKCIEPUMEHT B mikoje 11
kiaace»; - M.: Ipoda. — 2009 rog.

Ilosie3nbie 00pa3oBaTeIbHbIE CANTDHI

4.  0O.C.I'abpuensn, N.I'.OctpoymoB Xumus, Meroaudeckoe nocodue 10 kmacc; -
M.: Ipoda, 2001 rog;

5. M.A.Pa6os, P.B.Jlunko, E.FO.HeBckas Tectsl mo XuMuUHM K Yy4eOHUKY
O.C.I'abpuensina u ap.

6. «Xumuga 10 ximace»; - M.:«Dx3amen» 2006 rox;

7.  0O.C.Tl'abpuensiH, A.B. SmykoBa «Pabouast Tetpanp k yueOnuky O.C.['abpuensna
u jp. «Xumus 10 kimace» (6a3oBbiit ypoBens); M.: J[Ipoda 2012 ropx;

1.  Xumus Xumudeckas Hayka u oOpazoBanue B Poccun http://www.chem.msu.su/rus

2. Xwuwmus u XKuzas — XXI ek http://www.hij.ru

3. Tazera «Xumusa» u calT i yuurens «5l uay Ha ypoK XUMHUU»
http://him.1september.ru



http://www.chem.msu.su/rus
http://www.hij.ru/
http://him.1september.ru/

4.  ChemNet: mopran ¢pyHIaMEHTaIbHOTO XMMUUYECKOTO 00pa30BaHHMs
http://www.chemnet.ru

5. AJIXUMUK: caiit JL.IO. Anuk6eposoii http://www.alhimik.ru

6.  OcHOBBI XUMHUH. 00pa30BATENbHBIN CAlT AJIS IIKOJIBHUKOB U
cryneHToB http://www.hemi.nsu.ru

7.  Xwumus B OTKpeITOM KoJutemke http://www.chemistry.ru

8.  WebElements: onnaiiH-cripaBOYHUK XUMHUYECKHX
sremeHTOB http://webelements.narod.ru

9. Bupryansnas xumudeckas mkosa http://maratakm.narod.ru

10. 3BanumarenbHas XUMUs: Bce 0 Metaiiax http://all-met.narod.ru

11.  Mup xumuu http://chem.km.ru

12. Komieknus «EcTecTBEHHOHAYYHBIE SKCIIEPUMEHTBI»!
xumust http://experiment.edu.ru

13.  Xumus Uit BCeX: WILIIOCTPUPOBAHHbIE MaTepUallbl 10 OOLIEH, OpraHMYecKoi U
Heopranudeckoi xumuu http://school-sector.relarn.ru/nsm/

14. DnexTpoHHas 6uOIMOTEKa 1Mo XuMuUH U TexHukehttp://him.1september.ru

15. bBaHk nmemaroruueckoro omnbiTa. Metoandeckue pa3paboTKi YPOKOB XUMHH
COPOCOBCKHX yuutenei. http://www-windows-
1251 .edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

16. Xumwust: Koyutekuus MaTeprasoB Ul yIUTENs] XUMHUU: TEMAaTUYECKUE TUTaHBl,
MPOBEPOYHBIC PA0OTHI, MEIUA-YPOKH, MaTepralibl onummua. http://sysmanova.narod.ru

Menuapecypcsi:

1. Enunslie o6pazoBaTenbHbIE pecypesl ¢ caiita WWW. school-coolection.edu.ru (eaunoit
KOJUIEKIIUH 00pa30BaTEeIbHBIX PECYPCOB)

Y4ebHoe 31eKTpoHHOE n3nanne «BuptyanpHas madopatopus» Xumus 8-11kmace
Xumust «Ilonubiii nmoctpupoBanubiii Kype XUMUSA - u3 cepun «IIpoBeps ceds»
«Xumus i Beex 21: «Pemenne 3amau» CaMoyduTelb

Xumus 8-11 ximaccer

gk~ own

CpeacrBa 00yueHus.

1. TIleyaTHbIe MOCOOMA.

Tabauuwt.

1. Cepus MHCTPYKTHUBHBIX TaOJIHUL IO XUMHUH
2. Cepus TabaMIl 10 OPraHUYECKON XUMHUH

2.I/IHQOQMa!!I/IOHHO-KOM!HI/IKZITI/IBHLIC CpeaAcCTBA.

1. MynbpTuMenuitHbIe TporpaMMbl (00y4aroIIne, TPEHUHTOBbIe, KOHTPOJIUPYIOIIUE) XUMHUH.
2. DIJIEKTpOHHAas OMOIMOTEKA MO XUMHHU.

3. TexHuuyeckue cpeacrBa 00VUEHUS.

OKpaH

Hoyr0yxk

MynbTUMEIUAHBINA TPOEKTOP
Kononku

IIpunTep

ARSI .


http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://him.1september.ru/
http://sysmanova.narod.ru/

Koasiexkunu:
TonnuBo
Hedtb
Crexno
ITmacTmaccel
[lone3npie uckonaemple
OobopynoBanue:
[ratuB ast mpoOUPOK
JlaGopaTopHbIe ITAaTUBBI
[IpoOupxu
[Tpubop it mOoATBEPKICHUS 3aKOHA COXPAaHEHUSI MacChl BEIECTB
[IpuGop st U3ydyeHus cocTaBa BoOdIyxXa
Hepxatenu a1 npoOUpox
I"azooTBOHBIE TPYOKH
CnupToBKU
Becsl antekapckue
Taran
Tpeyroapuuk GpappopoBblit
Amnmnapat Kunna
CeTku MeTalInyecKue
Jlokeuku 1715l CKUTaHUS BELIECTB
Kon6s1 pa3mmunbix 00bEMOB
CrakaHbl XUMHYECKHE
CTeKJIsTHHBIC MIHH]IPBI
CTexIsIHHBIC TUTIETKA
CrekiisiHHBIE TPYOOUKH
Boponku
dapdoposas nocyna
Y4eOHble TAOIHIBI:
Ilepuonueckas cucrema xuMmuueckux 3semeHToB /. 1. Menaeneesa
Tabnuua pacTBOPUMOCTH KUCIIOT, COJICH U OCHOBaHUIl B BOjIE
DIIEKTPOXUMHUYECKUHN Psijl HAPSDKEHUS] METAILIIOB
IMnaxate! mo xumuu g 8-11 kimacos
[TopTpeTsl BhIIAIOIMINUXCS YUEHBIX — XUMUKOB
Kpurtepun u HOpMBbI OLIEHKH 3HAHUI, YMEHH U HABBIKOB 00YYAKOIIUXCH 110
XHMUH
1. OueHka yCTHOro OTBeTA.
Otmertka «5» !
- OTBET MOJIHBIM Y MPaBUJIbHBIA HA OCHOBAHUHW W3YYEHHBIX TEOPUH;
- MaTepuall HM3JI0)KEH B OIPEACICHHON JIOTUYECKOW IMOCIeA0BaTeIIbHOCTH, JUTEPATYPHBIM
SI3BIKOM,
- OTBET CaMOCTOSITEJIbHBIN.
OtBeT «4» ;
- OTBET IIOJIHBIM U IIPAaBUJIbHBIM HA CHOBAHUH U3YyYEHHBIX TEOPUH;
- MaTepuall U3JI0KEH B OMPEICTCHHOM JIOTMYECKOM MOCIe0BATENBHOCTH, TIPH 3TOM JIOMYIIEHBI
JIBE-TPU HECYIIECTBEHHBIE OIMOKY, UCIIPABJICHHBIC 110 TPEOOBAHUIO YUUTEIS.
OtrMeTka «3» :
- OTBET MOJIHBIM, HO MPU 3TOM JOMYIICHA CYIIECTBEHHAs OMIMOKAa WM OTBET HEIMOJHBINH,
HECBSI3HBIU.



OTMeTKa «2» .
- TpH OTBETe OOHAPY)KEHO HEMOHMMAHHE Y4YalluMCS OCHOBHOTO COJIEp)KaHUs y4eOHOTO
MaTepuana Wil JOMYIIEHbI CYIIECTBEHHBIC OMTMOKH, KOTOPbIE YYAIUHCS HE MOXKET HCIPABUTh
NIPY HABOJIAIIUX BOTIPOCAX YUUTENs,, OTCYTCTBUE OTBETA.

2. O1eHKa IKCNePUMEHTAJIbHBIX YMEHHH.
- O1ieHKa CTaBUTCSI HA OCHOBAHWM HAOJIOACHUS 32 YYAIIUMKCS M TMTUCbMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BBIMIOJIHEHA TIOJTHOCTRIO U TIPABHIILHO, CJICIaHbl IPABMIIbHBIC HAOIIOICHUS M BBIBOIHI;
- SKCIIEPUMEHT OCYIISCTBIICH IO TUIAHY C YY€TOM TEXHUKH O€30TIaCHOCTH M TPABUJI PabOTHI C
BEIIECTBAMH B 000PY/I0BaHUEM;
- TMPOSIBJIICHBI OPTaHU3AIMOHHO - TPYAOBBIC YMEHUS, TIOIJICPKUBAIOTCS YMCTOTA pab0Yero MecTa
U TIOPSIOK (Ha CTOJIE, SKOHOMHO UCTIOJIb3YIOTCS PEaKTHBHI).
OTMeTKa «4» ;
- paboTa BBIMOJIHEHA MPABUILHO, CJCJIaHbI IPABWIBHBIC HAOIIOCHNS U BBIBOJIBI, HO MPU ITOM
OKCIIEPUMEHT MPOBENICH HE MOJHOCTHIO WIIM JOMYIICHBI HECYIIECTBEHHBIC OMIMOKH B padoTe C
BEIIECTBAMH U 000PYIOBaHUEM.
OTMeTKka «3»;
- paboTa BBHINIOJHEHA MPABUJIBHO HE MEHEe YeM HAIMOJOBHUHY WU JOMYIIEHA CYIIECTBEHHAS
omrbKa B X0J1€ SKCIIEPUMEHTa B OOBICHEHUH, B OPOPMIICHUH PaOdOTHI, B COOIIOACHUU MPABHII
TEXHUKH 0€30MaCHOCTH Ha paboTe ¢ BelleCTBaMU U 000pyJOBaHHEM, KOTOpask UCIPABISLETCS 10
TpeOOBAHUIO YUUTEJIS.
OTMeTKka «2»;
- JomyiieHsl 18e (1 6osiee) CyIIECTBEHHBbIE OMIHOKU B XOJ€. IKCIIEPUMEHTA, B OObSICHEHHH, B
odopmiieHUH pabOThl, B COOJIOJCHUM TPaBWJI TEXHUKHM O€30MacHOCTH Tpu paboTe C
BEIIECTBAMU M OOOpYyIOBaHUEM, KOTOpPHIC YyYaIIMWCS HE MOXET HWCIPaBUTh JakKe II0
TpeOOBaHUIO YUUTES;
- paboTa He BBHITMIOJIHEHA, Yy Y4alllerocsl OTCYTCTBYET dKCIIEPUMEHTAILHBIC YMCHHUS.
3. OmneHka yMeHHii pelIaTh pacyeTHbIE 3aJa4H.
OtrMeTka «b»:
- B JIOTMYECKOM PACCYXJCHHHM W PEUICHUH HET OIMOOK, 3aJava pelieHa pardoHAIbHBIM
CIrocooom;
OTMeTKa «4»;
- B JIOTHYECKOM pACCYXJIECHUU M PEIICHUS HET CYIIEeCTBEHHBIX OIIMOOK, HO 3aJaya pelieHa
HEpalMOHAIBHBIM CIOCOO0OM, WIIH JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIITUOOK.
OTMeTKka «3»;
- B JIOTHYECKOM pACCY)KIIEHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYyIlIEeHa CYIIECTBEHHAs
omwuOKa B MAaTEMaTHYECKUX pacueTax.
OTMeTKa «2»;
- UIMEETCS CYIIECTBEHHbBIE OMUOKH B JIOTHYECKOM PACCYXKJIEHUU U B PEIICHUH.
OTCYTCTBHE OTBETA Ha 3aJIaHUC.
4. OueHkKa NMCbMEHHbIX KOHTPOJIbHBIX PadoT.
OtrmeTka «5»;
OTBET ITOJTHBIA M TTPABHJIBHBIN, BO3MOKHA HECYIICCTBEHHAS OIIMOKA.
OTmeTka «4»;
OTBET HETIOJIHBIH WITH TIOMYIIEHO He 60Jiee JBYX HECYIIECTBEHHBIX OIIHOOK.
OTMeTKa «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, AOIMYIIEHA OJIHA CYIICCTBECHHAS OMIMOKA U TIPH
9TOM JIBE-TPH HECYIIECTBEHHEIE.
OTMeTKa «2»:
- paboTa BBHINIOJHEHA MEHBIIE YeM HAIMOJIOBUHY WU COJEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIINOOK.



- paboTa He BBINOJIHEHA.

[Ipyn oOlleHKe BBIMOJHEHUS THCHMEHHOW KOHTPOIBHOW paboThl HEOOXOAMMO YUYUTHIBATH
TpeOOBaHuUs eIMHOrO Opdorpadhuueckoro pexxuma.

5. OneHKa TeCTOBBIX padoT.

TecThl, cocToslUe W3 ISITH BOIMPOCOB MOYKHO HCIIOJIb30BATh MOCTE HM3YYCHUS Ka)I0TO
marepuana (ypoka). Tect u3 10—15 BOIpPOCOB MCHOIB3YETCS IS TEPHOIUUESCKOTO KOHTPOJIS.
Tect n3 20—30 BonmpocoB HEOOXOAMMO HCTIOIB30BATH JIJIST HTOTOBOTO KOHTPOJIS.

[Tpu onieHMBaHUM KCTIONB3YETCS CJCIYIOIIAs IIKaja: sl TECTa U3 MSATH BOIPOCOB

* HET OIIHMOOK — OIleHKa «5»;

* 0JIHa OIHOKA - OT[CHKA «4»;

* JIBE OIIMOKHA — OIIEHKA «3»;

* TPU OITUOKH — OIEHKA «2.

s Tecta n3 30 Bompocos:

 25—30 npaBUIBHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»;

* 13—18 npaBUIIbHBIX OTBETOB — OIICHKA «3»;

* MeHbIIe 12 MpaBUIBHBIX OTBETOB — OIIEHKA «2».

6. Onenka pedepara.

Pedepar onieHuBaeTCs MO CIEAYIONUM KPUTEPHUSIM:

* coOmmroieHue TpeOOBaHMI K €ro 0(OPMIICHUIO;

* HEOOXOIUMOCTh M JIOCTATOYHOCTH JIJISI PACKPBITHS TEMbl NMPUBEIECHHOW B TeKcTe pedepara
nHpopMmaiuu;

* yMEHHE 00yJaromerocsi CRB000THO U3JIaraTb OCHOBHBIC UJIEH, OTpaKEHHBIE B pedepare;

* CIOCOOHOCTH 00YYarOIIETOCs MOHATHh CYTh 33/1aBa€MbIX YJIE€HAMHU aTTECTAllMOHHON KOMHCCHH
BOIIPOCOB U CPOPMYIHUPOBATH TOYHBIE OTBETHI HA HUX.



