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1. MosicHuTenbHAS 3aNUCKA

Pabouas nmporpamma no xumuu ais 10-11 ximaccoB pazpaboTaHa B COOTBETCTBUU C
HOPMAaTUBHBIMH aKTaMH:

- ®enepanbHblil 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit deaepannn»
(c mocaeayOIMKUMHA H3MEHEHHSIMHU );

- npuka3z MunucrepcTBa odpa3oBanust U Hayku Poccuiickoit @enepauuu ot 17.05.2012 Ne 413
«O0 yTBepxaeHuu (heaepaibHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa CPETHETO
o011ero 00pazoBaHus (C MOCASAYIOMUMHA U3MEHEHUSIMU );

- mpuka3 MunucrtepcTBa oopa3zoBanus u Hayku Poccuiickoit @eneparuu ot 31.03.2014 Ne 253
«O06 yrBepxaenun depepanbHOroO NepedHs y4eOHUKOB, PEKOMEHIYEMbIX K UCTIOIb30BaHUIO TIPH
peaM3alnuy UMEIOLINX FOCyIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX MPOTrpaMm
HAYaJIHLHOTO 00IIEro, OCHOBHOTO OOIIEro, CpeHero ooIero 0opazoBaHus» (C MOCICIYIOIIIMHE
U3MEHCHUSMHU);

- CanuTapHO-3MHAEMHOIOTHYecKHe ipaBuia u HopMmaTussl CanlluH 2.4.2.2821-10
«CaHuTapHO-3MUJEMHOJIOrHUYecKe TPeOOBaHUS K YCIOBHIM U OpraHu3alui 00y4eHus B
0011e00pa30BaTEIbHBIX YUPEKACHUAX», yTBEpKAeHHbIE [locTaHOBNIEHNEM [ TaBHOTO
rocyJapcTBEHHOro caHutapHoro Bpada P® ot 29.12.2010 Ne 1809;

- KoHnernust pa3BUTHS eCTECTBEHHO- MaTeMaTHuecKoro oopasoBanusi Poccuiickoit gpenepanum,
YTBepxkaeHa pacropsbkeHueM IIpaButenscTBa Poccutickoii @enepamnuu ot 24 nexabps 2013 r.
N 2506-p

- [IpumepHas ocHoBHas oOpa3oBaTelibHasI IPOrpaMMa CpeTHEro o0IIero 00pa3oBaHus,
ono0peHa penieHueM (eaepanbHOTO YIeOHO-METOANYECKOT0 OObEIMHEHNUS 110 00IeMy
obpazoBanuto (mpotokon ot 28.06.2016 Ne 2/16-3);

- [IpumepHas mporpamma cpenHero (oJHoro) oodmiero odpasoBanus mo xumun s 10-11
KJ1accoB 0011e00pa3oBaTenbHbIX yupexaeHuil (IIpumepHbie mporpaMMel o y4eOHbIM
npenameram. Xumus. 10-11 kimacesr — M.: Benrana-I'pad, 2017);

- [Iporpammel Kypca xumuu : 6a30BbIi ypoBenb, 10—11 kmacesl / H. E. Ky3nenosa, H. H. I"apa.
— M. : Benrana-I'pad, 2017:

- OcHoBHas 001eo0pa3oBaTeNbHas Mporpamma cpeHero oouiero oopazosanus MKOY COIII
nep. Cpennue lynu.

- JIokabHBII HOPMATUBHBIHN akT 00111€00pa30BaTEIbHON OpraHu3aluy 0 padbouelt mporpamme,

- Ilonoxxenue o padoueii mporpamme yuutens MKOY COII nep. Cpennue LlyHu.

HeasiMu n3y4yeHUus XMMHH B CPe/IHell 1IK0JIe SIBJSIIOTCA:

1. ¢opmupoBaHue yMeHHUS BHJETb M TOHUMATh ILIEHHOCTh O0Opa30BaHUs, 3HAYMMOCTb
XUMHYECKOTO 3HAHUS JUIS KaXAOrO YeNOBEKa HE3aBHCHMO OT €ro MpohecCHOHAIBLHOU
NEeSTENIbHOCTH; YMEHUE pa3inyaTh (PakThl U OIEHKH, CPABHUBATH OLIEHOUHBIE BBIBOJbI, BUJIETh
UX CBS3b C KPUTEPUSMHU OLIEHOK M CBS3b KPUTEPUEB C OIPENEICHHOW CHUCTEMOW IEHHOCTEMH,
bopMynHupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

2. QgopMupoBaHHE IEJIOCTHOTO TMPEACTABICHUS O MHPE, MPEACTABJICHHS O POJIM XUMHUU B
CO3/IaHMHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOIH KapTUHBI MUpPA, YMEHHUS OOBSACHATH OOBEKTHI U
IPOLECChl  OKpY’Karolllell  AeMcTBUTENbHOCTH  (IPUPOJHOM, COLMANbHOW, KYJIbTYPHOH,
TEXHUYECKOH cpelibl), UCTIONb3YS Ul ATOI0 XUMHUECKUE 3HAHUS;

3. mpuoOpeTeHne OIbITa PAa3HOOOPa3HOHM NEATETHHOCTH, OIBITa TIO3HAHUS M CaMOIO3HAHWS,
KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), UMEIOIIMX YHHUBEPCAJIbHOE 3HAUYECHUE IS
Pa3IUYHBIX BUAOB ACATCIBHOCTU — HABBIKOB PCIICHHA HpO6J’IeM, IIPUHATHA peHIGHHﬁ, IIOHCKa,
aHanmm3a u 00paboTku WHMOpPMAIUK, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUH,
COTPYAHUYECTBA, 0€30MMACHOTO OOPAIIEHUS C BEIIECTBAMHU B TTOBCETHEBHON KU3HH.

4. ocBOEGHME 3HAHUH O XHMMHYECKOHl COCTaBIIAIONICH €CTeCTBEHHOHAYYHOH KapTHHBI MHpa,
BaXXHEUIIINX XUMHUYECKUX HOHﬂTHfI, 3aKOHaX U TCOPHUAX;



5. OBlaJleHHE YMEHUSMH IMPHUMEHSTH IOJyYCHHbIC 3HAHUS JJIsI OOBSICHEHUS Pa3HOOOpPA3HBIX
XUMUYECKHUX SIBICHUH W CBOMCTB BEIIECTB, OLEHKU POJM XUMHUU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U ITOJIyY€HUU HOBBIX MaTE€PHUAJIOB;

6. pa3BUTHE MO3HABATEJbHBIX HHTEPECOB M MHTEUIEKTYaJbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITENIFHOTO TPUOOPETEHUS] XUMHUYECKMX 3HAHUM C HCIOJIB30BAaHHEM Pa3ITUYHBIX
MCTOYHUKOB MH(POPMAIMH, B TOM YUCIIE KOMITBIOTEPHBIX;

7. BocTiuTaHuEe YOEKIEHHOCTH B MO3UTHUBHOM POJIM XMMHUHU B KH3HH COBPEMEHHOT'O OOIIECTBa,
HEOOXOUMOCTH XMMHUYECKH IPAaMOTHOI'O OTHOLICHHS] K CBOEMY 3[0POBBIO U K OKpY>Karowllei
cpene;

8. MpUMEHEHHE IMOJYYCHHBIX 3HAHUN U YMEHUM Ui 6€30MacHOr0 HCIOIb30BaHUS BELIECTB U
MaTepHajioB B OBITY, CEIBCKOM XO3sICTBE U Ha MPOU3BOCTBE, PEUICHUS MPAKTHUECKUX 3a/1a4 B
MOBCEHEBHOM KU3HU, MPEAYIPEXKIACHUS SBICHUW, HAHOCSALIMX BpPEI 3I0POBBIO0 YEJIOBEKAa MU
OKpY>Karollen cpere.

IleHHOCTHBIE OPMEHTHPHI COAEPKAHNS KypCca XUMHH.

B KkaudecTBe IICHHOCTHBIX OpPHUEHTHPOB XHMHYECKOTO 0Opa3oBaHUS BBICTYNAIOT OOBEKTHI,
U3y4yaeMble B Kypc€ XMMHUHU, K KOTOPbIM Yy y4yammxcsi GOpMUPYETCsl LIEHHOCTHOE OTHOIICHUE.
[Ipu 3TOM BeAylIyl0 poOJIb UIparOT IO3HABaTENbHbIE LIEHHOCTH, TaK KakK JaHHBIM Yy4eOHBbIi
IpeAMET BXOAUT B TPyNNy HPEIMETOB IO3HABATENIbHOIO IMKJIA, [JaBHAas LElb KOTOPBIX
3aKJIF0YAETCs B U3y4yeHUU npupoibl. OCHOBY NO3HABATENbHBIX LIEHHOCTEW COCTABIIAIOT HAyYHbIE
3HAHUS U HAyYHbIE METO/Ibl [I03HAHUSI.

[lo3HaBaTenbHbIE 1IEHHOCTHBIE OPHEHTALMU, (POPMHUpPYEMbIE B IMPOIECCE H3YYEHUS] XUMUH,
MPOSIBIISIIOTCA B IPU3HAHUU:

1. HeHHOCTH HAyYHOI'O 3HAHMUSI, €r0 IPAKTUUECKON 3HAYUMMOCTH, JOCTOBEPHOCTH;

2. ICHHOCTU XMMUYECKUX METOJIOB UCCIEAOBAHUS KUBOIM 1 HEKUBOU MPUPOIBI.

Pa3BuTHe mo3HaBaTENbHBIX IIEHHOCTHBIX OPHEHTALMN COAEpMaHHUS Kypca XUMHM IO3BOJIAET
chopMHUpOBaTH:

® YBAKUTEJIbHOE OTHOLLIEHUE K CO3UJIaTEIbHOM, TBOPUECKOM 1€ TENbHOCTH;

® IOHUMAaHUS HEOOXOAMMOCTH 37I0POBOT0 00pa3a KU3HH;

® OTpeOHOCTh B 0€3YyCIIOBHOM BBHIMOJHEHHH MpPaBHJI 0€30MacHOT0 UCMOJIb30BAHUS BEIECTB B
IMOBCEAHEBHOM XKU3HU;

e co3HaTenbHBI BeIOOp Oyaymieil mpodeccroHanbHOM AestenbHOCTH. Kype xumun obnanaer
BO3MOXXHOCTSIMU i1 (hOPMHUpPOBaHUS KOMMYHUKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX
COCTaBISIIOT Mporecc oOOwmeHuss u TpamoTHas peyb. KOMMyHHKaTHUBHBIE II€HHOCTH
CHOCOOCTBYIOT: ® MPaBUJIBHOMY HCIOJIb30BaHUIO XUMUYECKON TEPMUHOIOTUU i CUMBOJIMKHY;

® pa3BUTHUIO MOTPEOHOCTH BECTU JAMAJIOT, BBICIYIIMBATH MHEHHE ONIOHEHTAa, y4acTBOBaTh B
JTUCKYCCHH;

® Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXKaTh U apryMEHTHUPOBAHHO OTCTAaUBaTh CBOIO TOUKY
3peHus. [laHHas mporpaMma mpeaycMarpuBaeT (OPMHpPOBAHUE Y ydaluxcs oOIIeydeOHbIX
YMEHHA U HABBIKOB, YHUBEPCAIbHBIX CIOCOOOB AESITETbHOCTH W KIIIOYEBBIX KOMIETEHIUH. B
ATOM HAINpaBiICHUU NPUOPUTETAMH JJi1 Y4eOHOro IMpeaMeTa «XHMMHUsS» B CTaplled IIKOoJe Ha
6a30BOM ypOBHE SBISIOTCS:

® YMEHHE CaMOCTOSITEJIbHO W MOTHBHUPOBAHHO OPraHU30BBIBaTh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD (OT MOCTAHOBKH LIE€JH J10 MOJTYYEHHSI U OIIEHKH Pe3yJIbTaTa);

e OnpezieNieHHE CYITHOCTHBIX XapaKTePUCTUK H3Y4aeMOro 00bEKTa;

e YyMEHHE pa3BEpPHYTO OOOCHOBBIBATH CYKIEHHUS, JlaBaTh ONpEIENICHUs, IPUBOJUTDH
JI0Ka3aTeNbCTBA; OLIEHUBAaHNE U KOPPEKTUPOBKA CBOETO MOBEACHUS B OKpY KaIoLIeil cpee;

® BBIIIOJIHEHNUE B INPAKTUYECKOM [JEATEIBHOCTM U B TOBCEJHEBHOM MXU3HU HKOJIOTMYECKUX
TpeOoBaHU;

® JICTIOJIb30BaHNE MYJIbTUMEIUHHBIX PECYpCOB U KOMIBIOTEPHBIX TE€XHOJIOTHI 17151 00paboTKH,
nepeaayy, CUCTeMaTU3aluu MH(POpPMAalLUHU, co3aHue 0a3 JaHHBIX, MPE3CHTAIMH pPe3yIbTaToB
MO3HABATEJIbHOW Y MPAKTUYECKOMN AEATETbHOCTH.



B ocHOBY mporpaMMbl MOJIOKEH MPUHIUI pa3BUBatoliero ooyuenus. [Iporpamma onupaercs
Ha MaTepual, U3y4eHHBIN B 8—9 Kiaccax, MO3TOMY HEKOTOPBIE TEMbI Kypca paccMaTpUBAIOTCA
IIOBTOPHO, HO YK€ Ha 0oJiee BBICOKOM TEOPETHUYECKOM ypoBHE. Takoil moaxoj IO3BOJISET
yrayOonsiTh W pa3BUBaTh I[IOHSATHE O BEIIECTBE M XUMHYECKOM IIpoliecce, 3aKperuisiTh
IIPOMICHHBIN MaTepuaj B aKTUBHOW NaMATH Y4alllMXCs, a TAKKE COXPAHATh IPEEMCTBEHHOCTD B
npouecce oOyueHusi. [Iporpamma obecrneunBaeT CO3HATEIBHOE YCBOCHHE —YYALTUMUCS
BOXHEHIINX XUMHUYECKHX 3aKOHOB, TEOPUH M TMOHATUH; (POPMUPYET MPEACTABICHHE O POJHU
XUMHUM B Pa3BUTUU pPa3HOOOpPa3HBIX OTpaciiell IMPOU3BOJCTBA; 3HAKOMHUT C BEILIECTBAMH,
OKPY’KalOIMMH 4esoBeKka. 1Ipy 3ToM OCHOBHOE BHHMAHME YAENAETCS CYLIHOCTH XUMUYECKHX
peakuii U METoJaM HX OCYLIECTBIICHHS, a TaKXKe CIOCO0aM 3alluThl OKPYXAlOIIeH Cpembl.
IIporpamma cocrtaBieHa € Y4eTOM  BEAyIIEH pOJIM  XMMHMYECKOIO  HKCIIEPUMEHTA.
IIpenycmarpuBaroTCss BCE BUIBI LIKOJIBHOTO XMMHUYECKOI'O HKCIEPUMEHTa — JEMOHCTPALIHH,
71abopaTOpHbIE OMBITHI U MpakTHYecKhe padoThl. Pabouas mporpamMma mo XUMHH pealn3yeTcs
yepe3 (GOpMUPOBaHHE Yy Yydalluxcs OOLIEydyeOHbIX YMEHUH U HaBBIKOB, YHUBEPCAJIbHBIX
CIIOCOOOB JIEATEIIBHOCTH M KJIIOUEBBIX KOMIIETEHIMH 3a CYET HCIIOJIb30BAHUS TEXHOJOTUI
KOJUIEKTUBHOT'O OOy4Y€HUSsI, OMOPHBIX KOHCIEKTOB, TUAAKTUUYECKUX MAaTepUANIOB, U MPUMEHEHUS
TEXHOJIOTUH TpauUecKoro MpeacTaBieHus] MH(GOpMAK MpU CTPYKTYpPUPOBAaHUM 3HaHWK. B
LEJIOM KYpC IO3BOJIAET Pa3BUTh IPEACTABICHUS yYalIMXCS O MO3HABAEMOCTHU MHpPA, €IUHCTBE
KUBOW M HEXHMBOH MPUPOABI, CPOPMHPOBATH 3HAHUS O BAKHEHIIMX aCIEKTaX COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, YMEHHs, BOCTPEOOBAHHBIE B IMOBCEAHEBHOW XU3HU U
IIO3BOJISIOIINAE OPUEHTHUPOBATHCA B OKPYXKAOLIEM MHUPE, BOCIUTATh YEJIOBEKA, OCO3HAIOLIETO
cebst yacTpio mpupoabl. Peanuzanus naHHOW mporpamMmbl B Ipolecce OOY4YeHHS MO3BOJIUT
YYAIIUMCsI YCBOUTh KIIFOUEBBIE XUMHYECKUE KOMIIETEHIIMU U ITOHATH POJIb XUMHUH CPEIU IPYTrUX
HayK O MPUPOJIE, 3HAUECHUE €€ ISl UEJIOBEUYECTBa.

Ornucanmne Mecta yueOHOTO IpeIMeTa B y4eOHOM IIaHe:
Bcero: 136 gacos. B Henemro: 2 gaca.

Kitaccet 10 11
KonnuecTBO 4acoB B HEEITIO 2 2
Hroro yacos: 68 68

2. [lnanupyemble pe3ybTaThl 0CBOEHHS YYeOHOTO MpeIMeTa

B pesynpraTe wu3ydeHus ydeOHOro mpeamera «XHWMHs» Ha YPOBHE CpeIHEro oOIIero
o0Opa3zoBaHus:
Brimyckauk Ha 0a30BOM YpOBHE HAyYUTCS:
- pacKpbIBaTh Ha MPHUMEpPAX POJIb XUMHH B (DOPMUPOBAHHH COBPEMEHHOM HAyYHON KapTHUHBI
MHpa U B IPAKTUYECKOHN AESATEIbHOCTH YEIOBEKA;
- JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXKAY XUMHEH M JPYTUMHU €CTECTBEHHBIMH
HayKaMUu;
- pacKphIBaTh Ha MIpUMEpPax MOJOKEHUS TEOPUH XUMHUUecKoro ctpoeHus A.M. bytieposa;
noHuMath ¢usndeckuii cmpicn [lepuogmueckoro 3akona J[.M. MenaeneeBa U Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTh CBOMCTB XMMHYECKHUX DJIEMEHTOB W OOpa30BaHHBIX WMHU BEIIECTB OT
ANEKTPOHHOTO CTPOECHUS ATOMOB;
- O0BSICHATH MPUYUHBI MHOTOOOPa3Us BEMIECTB HA OCHOBE OOIIMX MPECTaBICHUI 00 X COCTaBe
Y CTPOEHUHU;
- MPUMEHATh MPABUJIA CUCTEMATHYECKOW MEXKIYHAPOAHON HOMEHKIATypbl KakK CpeacTBa
pa3iryeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;
- COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYJIBI OPTaHUYECKUX BEIIECTB KaK HOCUTEICH
uH(pOpMAIlMK O CTPOSHHH BEIECTBA, €0 CBOMCTBaX W MPUHAIJIC)KHOCTH K OMPEICIIEHHOMY
KJIACCY COCIMHEHU;



- XapakTepu30BaTh OPraHMYECKHME BEIIECTBA [0 COCTaBy, CTPOCHHIO U CBOMCTBaM,
yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIC CBA3M MEXy JAHHBIMH XapaKTEPUCTHKAMH BEIIECTBA;
- TNPHUBOJUTH MNPHUMEPHl XHUMHUYECKHX pPEaKLIUH, PacKpHIBAIOIIUX XapaKTepHbIE CBOWCTBA
TUIWYHBIX TPEICTaBUTENEH KJIaCCOB OPraHWYECKUX BEIIECTB C LENbI0 MX WACHTH(UKAIMU H
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

- IPOTHO3MPOBATh BO3MOXKHOCTh MPOTEKaHUSI XMMUYECKUX PEaKIUil HAa OCHOBE 3HAHWU O THIIAX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEarcHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

- HUCTOJIB30BAaTh 3HAHMS O COCTaBE, CTPOCHUM M XHMHYECKUX CBOMCTBAaX BEIIECTB JUIS
0€30I1aCHOTO MPUMEHEHUS B IPAKTHYECKON JAEATEIILHOCTH;

- TPUBOJMTH IMPHUMEPHl MPAKTHYECKOTO HCIIOJIB30BAHUS IPOAYKTOB IepepaboTku HedTH u
OPUPOIHOTO Ta3za, BBICOKOMOJICKYISAPHBIX COCIWHEHHH (MOJMATHIIEHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

- TPOBOJIUTH OMNBITHl IO PACIO3HABAHHIO OPraHWYECKHX BEIIECTB: TIJIMIEPUHA, YKCYCHOM
KUCIIOTBI, HEMIPEAETbHBIX KHPOB, TITIOKO3bI, KpaxMaia, OeJIKOB — B COCTaBE MUILEBBIX MPOTYKTOB
U KOCMETHUYECKUX CPE/ICTB;

- BIAAETh MpaBWIAMH M TpUeMaMH Oe3omacHOW pabOThl ¢ XUMHYECKUMH BEIIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHUEM;

- YCTaHaBIHMBATh 3aBHCHMOCTh CKOPOCTHM XHMHYECKOH pEaKIMU M CMEIIEHHS XHMUYECKOTO
paBHOBECHSI OT pa3IMYHBIX (DAKTOPOB C LENBIO OINpPENENCHUS ONTUMAIBHBIX YCIOBHM
NPOTEKAaHU XUMHUYECKHX MPOIIECCOB;

- IPUBOANTH TPUMEPHI THIPOJIA3A COJICH B TOBCEHEBHOM KU3HU UEIIOBEKA,;

- TPUBOAMTH IpPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBHTEIBHBIX  pEakIMid B  HPUPOIE,
IIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACATEIIEHOCTH OPraHI3MOB;

- IPUBOJMTH NMPHUMEPbl XMMHYECKHX PEAKIUH, PaCKPHIBAIOUIMX OOMIME XMMUYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — METAJUIOB U HEMETAILJIOB;

- IPOBOAMTH PACUEThl HA HAXOXKJICHUE MOJICKYISIPHOH (OPMYJIBI YIIEBOAOPOIA 1O MPOAYKTaM
CTOpaHUS ¥ TI0 €r0 OTHOCUTENFHOU TUIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €TO
COCTaB;

- BJAACTh MpaBWJIaMH O€30MacCHOrO OOpameHus C €AKHMMH, TOPIOYMMH W TOKCHYHBIMHU
BEILIECTBAMH, CPEICTBAMHU OBITOBOI1 XMMUH;

- OCYIIECTBIISITh TOMCK XUMHUYECKOW WH(POpPMAIMK 10 Ha3BaHUSAM, WICHTH(PHUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

- KPUTHUYECKU OIICHWBATh U MHTEPIPETHPOBATH XMMUYECKYIO0 WH(POPMAIIHIO, COIEPKAIIYIOCS B
COOOIIEHUAX CpEACTB MaccoBOW HHGopManuu, pecypcax MHTepHeTa, HayyHO-NOMYJSPHBIX
CTaThsX C TOYKHU 3PEHHSI €CTECTBEHHO-HAYUYHOW KOPPEKTHOCTH B IEJISX BBISBICHHUS OIIMOOYHBIX
CyXxeHuil 1 GopMUpPOBaHUS COOCTBEHHOM MO3UILINU;

- TYTH pelIeHUs TI00ATbHBIX MNPOOJIEeM, CTOSIIUX Mepel] YeTOBEYECTBOM: JKOJIOTHYECKHX,
HHEPTreTUYECKUX, ChIPHEBBIX, U POJIb XMMHUHU B PEIICHUH 3TUX IPOOIEM.

BrimyckHuk Ha 6230BOM YpOBHE MOJTYYUT BO3MOKHOCTh HAYUHUTHCS:

- WIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBOTIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3MUYHBIX UCOPUYECKUX IMANAX ee pa3euUmusl,

- UCNONb308aMb MemoObl HAYYHO20 NO3HAHUSL NPU  BbINOJHEHUU HNPOEKmos U Y4yeOHO-
UCC1e008amenbCKux 3a0a4 No U3V4YeHUro C80UCme, Cnocob08 NoNyueHUs U pacno3HABAHUS
Op2aHU4ecKUux geuecmas,

- 00vACHAMb NPUPOOY U CNocobbl 0OPA308AHUS XUMUUECKOU CEA3U. KOBALEHMHOU (NOAAPHOL,
HENoNAPHOL), UOHHOU, MEeMANIU4ecKol, B000POOHOU — C Yelblo ONpeoeneHUss XUMUUECKOU
AKMUBHOCMU 6eUjeCme;

- YCMAHABIUBAMb 2eHEeMUYECKYI0 CB8A3b MexcOy KIACCAMU Op2aHUdecKux eewjecme Ojis
000CHOBAHUSA NPUHYUNUATLHOU 803MONCHOCMU NOTYYEHUSI OP2AHULECKUX COeOUHEHUU 3a0aHHO20
cocmasa u Cmpoenusl;



- YCMAaHABIUBAMsb 83AUMOCEA3U MeHcOY (Pakmamu u meopuetl, NPUYUHOU U credcmeuem npu
ananuze npodIeMHbIX cumyayuti U 000CHOBAHUU NPUHUMAEMbBIX PeUeHUll Hd OCHO8e XUMUYEeCKUX
3HAHUIL.

Pe3yabTaThl 0CBOCHUSI Kypca XUMHH
IIpeaMeTHbIe pe3y/abTaThI:
1) chopMHUpOBaHHOCTH MPEICTABICHUN O MECTE XUMUU B COBPEMEHHON HAay4YHOU KapTHHE MUPA;
MOHMMAHUE POJIM XUMUU B (OPMUPOBAHHHM KPYyrozopa ¥ (YHKIMOHAIBHOH TPaMOTHOCTH
YeJ0BeKa JJI pEeUICHUs MPAKTUYECKUX 3a]1ay;
2) BiaJ€HHE OCHOBOIOJOTAIOIIUMA XHUMHUYECKUMU TOHSTUSIMHU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMHUUECKOW TEPMUHOJIOTUEN U CUMBOJIMKO;
3) BiaJeHHE OCHOBHBIMH METOJaMU HAay4YHOrO TIO3HAHUS HCIOJIb3YEMbIMU B XUMUHU:
HaOJIIO/IeHUE, OIMCaHhe, W3MEpeHue, OSKCIEPUMEHT; yMeHHe o00pabarbiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB H JIENaTh BHIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSTH
METO/1bl TO3HAHHUS NIPU PEIICHUH NMPAKTHYECKUX 3a/1a4;
4) chopmupoBaHHOCTH, yYMEHHUS JaBaTh KOJMYECTBEHHBIC OIICHKH M IPOBOJUTH PACUYETHI TIO
XUMHUYECKUM (opMysiaM U ypaBHEHUSIM;
5) BnazieHuE IpaBUIaMH TEXHUKU O€30MTaCHOCTH MPHU UCIIOJIb30BAHUN XUMUYECKUX BEIIECTB;
6) chOpMHUPOBAHHOCTh YMEHHUS KIACCH(PUIMPOBATh OpPraHMYECKHUE BEUIECTBA M PEAKLUU IO
pa3HBIM MPU3HAKAM;
7) chOpMUPOBAHHOCTh YMEHHUS OMNHCHIBATH W Pa3IMuaTh U3YUYEHHBIE KJIACChl OPraHUYECKUX
BEIIIECTB;
8) chopMHUPOBAHHOCTh YMEHHUS A€NaTh BBHIBOJIbI, YMO3aKIIIOUEHUS U3 HAOMIOIEHUN, XUMUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEHIECTB IO AaHAJIOTHH C
W3y4YEHHBIMU;
9) chopMUPOBAaHHOCTBYMEHHSI CTPYKTYPHpPOBATh HW3YUCHHBIH MaTepual W XHMHUYCCKYIO
uH(pOPMAIIHIO, TOTYYaEeMYIO U3 Pa3HBIX HCTOUHUKOB;
10) chopmupoBaHHOCTH COOCTBEHHOW MO3UITMH MO OTHONICHUIO K XUMHUYECKOW WH(OpMAIIUH,
MOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB;
11) chopMHupOBaHHOCTH YMEHUSI aHATU3UPOBATH U OIEHUBATH IMOCIICICTBHUS MPOU3BOJICTBCHHOMN
1 OBITOBOH JESITETLHOCTH, CBSI3aHHOM € MepepabO0TKON OPraHUYECKUX BEIECTB,
12) oBnajieHre OCHOBAaMHU HAYYHOT'O MBIIIUICHHS, TEXHOJIOTHEN UCCIIEI0BATEIbCKOM U MMPOEKTHOM
JIeATEIbHOCTH;
13) cpopMHUpPOBAaHHOCTP YMEHHsI TPOBOAWTH OSKCIEPUMEHTHI pPAa3HOM  JTUIAKTUYECKOU
HaIpaBJIECHHOCTH;
14) cpopmMupoBaHHOCTb YMEHHS OKa3blBaTh MEPBYI0 MOMOUIb NPU OTPABICHUSIX, 0XKOrax M
JIPYTHUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH M TaOOPATOPHBIM 000PYI0BAHUEM.

MeTanpeameTHble pe3yJbTaThl:

1) chopMupOBaHHOCTH YMEHMsI CTaBUTh LIEJIM U HOBBIE 3a/ladydl B ydyeOe M IO3HABATEIbHOMN
NeSITebHOCTH;

2) oBIaJICHUE TIPUEMaMH CaMOCTOSATEIBHOTO TUIAHMPOBAHUS MyTEH JTOCTIKEHHS LIETH, YMEHUS
BbIOMPATh 3(pPeKTUBHBIE CLIOCOOBI pelIeHHs yUeOHbIX U 03HABaTeIbHbBIX 337ay;

3) copMHpOBaHHOCTBYMEHHSI COOTHOCHUTH CBOM JICHCTBHSA C TUITAHUPYEMBIMHU PE3YJIbTaTaMU;

4) chopMUPOBAHHOCTh YMEHHsI OCYIIECTBIATh KOHTPOJIb B MPOLECCE JOCTHXKEHUS pe3ysbTaTa,
KOPPEKTHPOBATH CBOU JICHCTBUSI,

5) cpopMHpPOBaHHOCTH YMEHHS OLIEHHBATh IPABUJIBHOCTH BBIOJHEHHUS Y4YEOHBIX 3ajady H
COOCTBEHHBIE BO3MOXXHOCTH U PEIICHUS;

6) chOopMHPOBAHHOCTh YMEHHUS aHAIM3MPOBATH, KiIacCU(UIMPOBATh, 0000IIaTh, BHIOUPATH
OCHOBAHHUS U KPUTEPUH JUTSL YCTAHOBIICHHS TPUYNHHO-CIIEICTBEHHBIX CBS3CH;

7) chopMHUPOBAaHHOCTH YMEHUS TPUOOPETATh U IPUMEHSTh HOBBIE 3HAHUS;

8) chopMHUPOBaHHOCTH YMEHHS CO3/1aBaTh NPOCTEHIINE MOJEIH, HWCIOIb30BaTh CXEMBI,
TaOJIMIIBI, CHMBOJIBI JJIs1 pEIIeHUs] YUeOHBIX U TTO3HABATENbHBIX 3a/1a4;



9) oBnajzicHrEe HAa BLICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAYYHBIX TEKCTOB;

10) chopmupoBaHHOCTE yMeHHUST I(PGEKTHBHO OPraHU30BBIBATH Y4eOHOE COTPYAHUYECTBO H
COBMECTHYIO JeSITeIbHOCTh, pa00TaTh UHIUBUAYATIBHO C YUETOM OOIIUX UHTEPECOB;

11) chopMUpPOBaHHOCTh YMEHUS OCO3HAHHO MCIOJIh30BaTh PEUEBbIE CPEJCTBA B COOTBETCTBUH C
3a/1ayaMi KOMMYHUKAIIH;

12) BbICOKHI ypOBEHb KOMIIETEHTHOCTH B 001acTu ucnoiab3oBanus MKT;

13) chopMupOBAaHHOCTH YKOJIOTHUECKOTO MBIITUICHUS;

14) chopmMupoOBaHHOCTH yMEHHS MPUMEHSITH B II03HABATEIbHOW, KOMMYHUKATHUBHOW U
COIMAILHOM MPAKTUKE 3HAHUS, IOJYUYEHHBIE PU U3YUYECHUHU MPEIMETA.

JInyHOCTHBIE Pe3yIbTATHI:

1) chopMHUPOBAHHOCTH MOJOKHUTEILHOIO OTHOIICHUS K XUMHHU, YTO 00YCIOBIMBACT MOTHUBAIIUIO
K y4eOHOU JesITebHOCTH B BEIOpaHHOM cdepe;

2) chOpMHUPOBAHHOCTH YMEHHSI PeIIaTh MPOOJIEMbI TOUCKOBOTO U TBOPYECKOTO XapaKTepa;

3) chopMUPOBAHHOCTh yYMEHHS MPOBOAWTH CAMOAHAIU3 W OCYIIECTBISATH CAMOKOHTPOIb U
CaMOOIIEHKY Ha OCHOBE KPHUTEPHEB YCIICIITHOCTH;

4) chopMUPOBAHHOCTh TOTOBHOCTH CIIEIOBaTh HOpPMaM IPUPOAO- M 3I0POBHE-COCPEraromero
TIOBE/ICHUS;

5) cpopMUPOBAaHHOCTH TPOYHBIX HABBIKOB, HANPABICHHBIX HAa CaMOPa3BUTHE uepe3
camMo00pa3oBaHHUCE;

6) chopMUPOBAaHHOCTh HABBIKOB TPOSIBICHHS [03HABATEIPHONM WHHUIIMATHBBI B Yy4EeOHOM
COTPY/JHUYECTBE.

3.Conep:xanue yueOHOro nmpeamera
10 knacc
1.OcHOBBI Oprann4yeckoi Xxumuu (7 9)
Opeanuueckue sewecmea’. Opeanuueckas xumus. [1osiBIeHNE U pa3BUTHE OPraHUYECKONH XUMHUHU
kak Hayku. [Ipenmer opranndeckoit xumun. Mecto ¥ 3Ha4Y€HUE OPraHUYECKOM XUMUU B CUCTEME
€CTECTBEHHBIX HayK.
XUMHUYECKOE CTPOCHHE KaK IMOPSAOK COECOUHEHHUS aTOMOB B MOJIEKYJE€ COIJIaCHO HX
BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMHUYECKOIO CTPOCHMSI OpraHMYeCKHX
coenquHeHnil A.M. bytnepoBa. YTepoaHBI CKEJIET OpPraHMYECKOM MouseKyisl. KpaTHoCTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOTO CTPOEHHS MOJIEKYIL.
W3omepus U U30MeEpHI.
Cocmosinue s1eKkmponog 6 amome. OHepeemudecKue YPOSHU U NOOYPOSHU. DNeKmMpOoHHble
opbumanu, s-s1eKkmpousl u P-snekmpounsvl. Cnun sn1ekmpona. CnapenHvle 31eKMPOHDL.
Onexmponnasn kongueypayus. I paguueckue snekmponHvle Gopmynvl. INeKMpPOHHASE NPUPooa
XUMUYECKUX cés3ell, T-C853b U 0-c6513b. Memood eaneHmmubix ces3ell.
[Tonsitue o ¢pyHKIMOHANbHOU Tpymme. [IpuHIuNb KnaccuuKanuy OpraHMuecKUX COeIUHEHUN.
Cucremaruueckass MEXIyHapoJaHas HOMEHKJIAaTypa M MPUHLUUIB 00pa3oBaHMs Ha3BaHUM
OPraHUYECKUX COCTUHECHUM.
[Tpaktuyeckas pabora Ne 1. KauecTBeHHOe ompeneneHue yriepoja, BOJOpoJa M XJopa B
OpraHWYECKHUX BELIECTBAX.
2. Yenesodopoowt (19 u)

2
Ilpedenvuvie  yene6o0opoovl -  ankanbl. Cmpoenue  Monekyivl — MemaHna. Bosoyscoennoe
cocmosanue amoma yenepooa. lubpuouzayus amomuvlx opbumaneil. IleKMpoHHOEe U
npOCMpAHCMBEHHOe cmpoenue ANIKAHO8. ["omonoruyeckuit pan QJIKAHOB.

I'omonoru. I'omonocuueckas pasnocms. HoMeHknarypa. M3oMepuss yriaepogHoOro CKelera.
3aKOHOMEPHOCTH U3MEHEHHS PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpe MeTaHa
U 9TaHa): peaklMH 3aMelleHHs (TaJloreHUpPOBAaHUE), JAETHIPUPOBAHUS U U30Mepu3ayuu Kak
CrocoObl TMOJTY4YEHUs] BaKHEHIINX COEAWHEHUIl B OpPraHUYECKOM CHHTe3e. [lennvie peakyuu.
Csoboouvie paoduxanvi. I'opeHHMe MeTaHa KaK OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIja B



NPOMBIIIICHHOCTH U OBITY. [ anocenonpousgoousie ankanos. HaxoxaeHue B TpUpoOAEe U
MPUMEHEHUE aJIKaHOB.

Jlabopamopmnwiii onvim Ne | Hzeomoenenue mooenei MONEKY yeie8000p000s

THounamue o yuxnoankauax.

Henpeoenvnvie yeneeooopoowvi. Ankennl.Cmpoenue monekynvl dmuienda. ['OMOTOTUUECKUN psJl
ankeno. HoMeHkatypa. Sp° — cubpuduzayus. VI3oMepHs YIIEpPOIHOTO CKENeTa W MOIOKSHHS
KpaTHOM CBA3M B Molekyie. [Ipocmpancmeennas uzomepus (cmepeouzomepus). Ilonyuenue u
XUMHYECKHE CBOICTBa (Ha npuMepe ATHUJICHA): peaxkuu MPUCOEANHEHUS
(rasoreHupoOBaHUE,cUOPUPOBaHIe, TUIPATALUS, 2UOPO2AN02EHUPOBAHIE) KAK CTIOCO0 TIOTyYeHUS
(GyHKIIMOHAIBHBIX  MPOM3BOAHBIX  YIJIEBOJIOPOAOB, TopeHus. [lpasuno MapkosHukosa.
Kauecmsennvie peaxyuu na 06olinyio cea3b. llonmuMepusanus 5STWIEHA KaK OCHOBHOE
HaIPaBJIEHUE €T0 UCIIONb30BaHus. Boicokomonexynsapuvie coeounenus.

[Tpaktuyeckas padora Ne 2. [Tonydenue sTUiIeHA U U3YYEHHE €TI0 CBOWCTB.

AnKanueHbl (Ouenogvle Yenegodopoovl) W Kaydyku. [loHstne 00 ankaaumeHax Kak
YIIJIEBOAOPOAAX C IBYMs ABOWHBIMU CBSI3AMU. M30Mepusi u Homenkaiamypa. ueunun (6ymaouen-
1,3). Hzonpen (2-memunoymaouen — 1,3).Conpsoicennvle o0souinvle ceasu. Illonyuenue
ankaouenos.  Peaxyus  npucoeounenus  (eanocenuposanus).llonuvepusanus — AUBUHWIA
(Oyramuena-1,3) kak croco0 MOTyYEHUS] CHHTETUYECKOTO KaydyKa.

Anxunbl. Cmpoenue monekyavl ayemuniena. I'oMomorudeckuii psja ankuHoB. HomeHkmartypa.
W3omepust yraepoaHOro CKeleTa U TMOJIOKEHHUS KpPaTHOW CBS3U B MoJeKkyne.Medickiaccosas
uzomepus. Sp —eubpuouzayus. XUMUYECKHE CBOMCTBa (HAa TMpHMEpe AaleTWICHA): peaKIuu
NPUCOCIUHECHUST  (TaJOTEHUPOBAHUE, 2uUOpuUposanue, THIPATALUSA, 2UOPOSAIO2EHUPOBAHUE)
U noauMepu3ayuy Kak croco0 MoTydeHus IOJMMEPOB U IPYTUX TOJIE3HBIX MPOAYKTOB. ['openue
aleTUIIeHa KaK HMCTOYHUK BBICOKOTEMIIEPAaTypHOTO IUIAMEHU JJS CBAPKU M PE3KU METaJlIOB.
IIpumeneHune aneruneHa.

Apenbl  (apomamuueckue  yenesooopoowt). Hzomepus u  Homenxnamypa. beH3onm  Kak
NPEJCTaBUTENIb APOMATHYECKUX YIIIEBOAOPOAOB. Cmpoenue monekynvl 6euzona. benzonvroe
konvyo. Tomyon. Hzomepus 3amecmumenei. XVWMHUECKHE CBOWCTBA: PEAKIMU 3aMELICHUS
(raloreHNpOBaHNE) KaK CHOcO0 TMOJIydeHHs XWMHYECKHUX CPEJICTB 3allUThl PACTCHUH,
npucoeANHEeHUs (THAPUPOBAaHUE) KaK J0Ka3aTelbCTBO HEMPENEeNbHOrO XapakTepa OeH3oa.
Peakuust ropenusi, humpoganus.. Ilpumenenne Oenzona. [lecmuyuodwvi. ['enemuueckas césa3v
aperos ¢ Opyaumu y2ieo00pooamiu.

Xumuss U dHepretuka. [IpupojHBIE MCTOYHMKHM YIVIEBOXOPOAOB. lIpHpoaHBII M MONYTHBIN
HeQTSIHOM Tra3bl, UX COCTaB W HCHOJb30BaHUE. Kamennwviti yzonp. CocraB HepTH U ee
nepepabotka. [lepeconka megpmu. Pexmuguxayuonnas kononna. Hedrenpoayktel. Beusum.
Jluepoun. Kepocun. Kpexune negpmenpooykmos. Tepmuueckuti u Kamaiumuyeckul KPeKuHau.
Iuponus. OxranoBoe ymnciio 6ensuHa. OxpaHa OKpy»Karolleil cpeapl npu HedTenepepadboTke U
TPAHCHOPTUPOBKE HEPTENPOTYKTOB. AJIbTEPHATUBHBIE UCTOUHUKU YHEPTUH.

Jlabopamopmuwiii onvim Ne2. O3nakomnenue ¢ 00pasyamu npooyKmos Hegpmenepepabomxu
3.Kucnopoocooepoicawue opeanuyeckue coedunerus (24 u)

Cruptel.  Oonoamomuvle  npedeivHvle  cnupmoul. DOYHKYUOHANbHAA — 2PYNRA  CRUPMOA.
Knaccugukaius, HOMEHKIATypa, U30MEepUsl CIHUPTOB. [lepsuunbili, 6Mopuunblli U mpemuiHbll
amombvl  yenepooa. Booopoonas cesa3zb. MeTtaHON(Memuoselil  cnupm) U 3TAHOI (IMULOBbLU
cnupm) Kak TPEACTABUTEIN TMPEAETIbHBIX OJIHOATOMHBIX CIUPTOB. [lonyyenue W XUMHUYECKHE
CBOICTBa (Ha TpHUMEpe MeTaHOJa W JTAHOJA): B3aMMOJCHCTBHE C HATPUEM KakK CIOco0
YCTAQHOBJICHHUSI HANW4YMsl THAPOKCOTPYIIBI, pPEaKIMs C TaJoreHOBOAOPOAAMU KaK CHocod
TIOJTyYCHHUST PaCTBOPHUTENCH, IETHIpATAIHsl KaK CIIoco0 MOJMy4YeHHUs dTUiIeHa. Peakuus ropeHus:
CHHPTHI KaK TOMIUBO. Cnupmosoe Opodwcenue. Pepmenmol. [lpuMeHeHre METaHONIa U 3TAHOJIA.
dwusnonornyeckoe AeHCTBIE METAHOJIA M ATAHOJIA Ha OPTaHU3M YelIOBEeKa. AIKO2ONU3ZM.
Jlabopamopmnuwiti onvim Ne 3. Oxucnenue smarnona okcuoom meou (I11)

Munocoamomnvle cnupmoel. ITUICHTINKONh W TIHIEPUH KaK MPEICTABUTEIH TPEIACITbHBIX
MHOT'OAQTOMHBIX cUpTOB. KauecTBeHHast peakiysi HA MHOTOATOMHBIE CIIUPTHI U €€ PUMEHEHUE



JUISL pacrio3HaBaHMs INIMIEPUHA B COCTaBe KOCMETHUECKUX CpeacTB. [IpakTHueckoe mpuMeHeHHe
STUJICHIJIUKOJIS U TJIHIIEpUHA.

Jlabopamopnviii onvim Ne 4. Pacmeopenue enuyepuna 8 6o0e u peakyuu e2o ¢ 2UOPOKCUOOM
meou (11)

®enon.  cnupmul. CTpoeHue MoJIeKyNbl (eHona. Bzaumuoe @nusHue amomos 8 MojeKyie
Genona. Xumuueckue ceoticmea: 83auMooelcmsue ¢ Hampuem, 2UOPOKCUOOM HAMPUs,
opomom.Kauecmeennas peaxkyus na ¢enon. Illpumenenue denomna.

Jlabopamopmuwiii onvim Ne 5. Xumuueckue ceoticmsa ¢henona

AJbJIETUBL. epynna. Merananp (dbopManpaerua) W ITaHaNbh (AlETANBJCTHI) Kak
MPEJICTABUTENIN TpENeIbHBIX albIerunioB. [lonyuenue anvoecudos. Peaxyuu okucnenus u
npucoeounenuss anvoecuoos. KauecTBeHHbIE peakiuy Ha KapOOHWJIBHYIO Tpymiy (peakuus
«cepebpsiHoro 3epkainay, B3aumoneicTBue ¢ ruapokcugoMm menu (II) m ux mpumenenue s
OOHapy>KeHHs TPENEIbHBIX ANbJIETUIOB B IMPOMBIIUICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTh
anbaerunoB. [lpumenenue Gpopmanbaeruia 1 aleraibaeruia.

Jlabopamopnwviti oneim Ne 6. Okucnenue memawnans (smauans) okcuoom cepeopa (I).
Jlabopamopmuwiii onvim Ne7 Oxucienue memauais (3mananis) euopoxcuoom meou (I11)

Kemonwl. H3omepus u nomenknamypa.

Kap6onoBsie kucnotel. Kapboxkcunvras epynna (kapookcozpynna). Mzomepus u HomeHKiamypa
Kkapoonosvlx Kuciom. (QOHOOCHOBHbIE npedelbHble KapOoHOo8ble Kuciomvl. Mypasbunas
Kucioma. YKCycHasi KHCIIOTa KaK MPEeACTaBUTEIb MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUcnoT. [lonyuenue u XUMHYECKUE CBOICTBa (Ha NMPUMEpPE YKCYCHON KHCJIOTHI): pEaKluu C
MeTaJlJIaMl, OCHOBHBIMH OKCHJAaMH, OCHOBAaHHUSMHU U COJSIMH Kak MOATBEPKICHHE CXOJCTBA C
HEOPraHMYECKUMH KHUCJIOTaMH. Peakums STepupuKalmu Kak CIIOCO0 TOIYYEHHUS CIIOKHBIX
a¢upoB. [Ipumenenne ykcycHOM KucioThl. Ayemamol. [IpencraBneHne o BbICIIUX KapOOHOBBIX
KHCJIOTAaX.

[TpakTuueckas pabota Ne 3. [Tomyuenue u cBolicTBa KapOOHOBBIX KUCIIOT.

[TpakTnueckass pabora Ne 4.PemieHue SKCIepUMEHTANBHBIX 3aJad Ha paclo3HaBaHUE
OpPraHMYECKUX BEIIECTB.

Crnoxuble 3¢upsl 1 xupbl. CIOXKHBIE 3PUPH KaK MPOAYKTHI B3aUMOJEHCTBHS KapOOHOBBIX
KHUCTIOT co cnupTtamu. Homenxnamypa .Ilonyuenue, xumuueckue c80UCMBA CIONHCHLIX IPUPOS.
Peaxyus smepugpuxayuu. Ilenounou ecudponus croscnozo sghupa (omvinenue). llpumenenme
CJIO’KHBIX 3(pUPOB B MUILEBON U MapProMepHON MPOMBIIIIEHHOCTH.

XKupbl kak cioxxHbIe 3(QUPBHI TIUIEPHHA W BBICIIMX KapOOHOBBIX KHCIOT. PacTuTenbHBIE U
KUBOTHBIE KHMpBI, MX cocTaB. Pacro3HaBaHMe pacTUTENBHBIX JKMPOB Ha OCHOBaHMU UX
HETpe/IeIbHOTO Xapakrepa. [I[pumenenue xupoB. ['Mapoim3 wim OMbIICHHE )KUPOB KakK CIOco0
IPOMBIIIJICHHOTO TOJY4eHHUs! Cojiel BBICHIMX KapOOHOBBIX KHCIOT. MBUIA Kak COJM BBICIIUX
KapOOHOBBIX KUCIOT. Moromiue cBoiicTBa Mblia. Cunmemuueckue monwue cpeocmasa.
Jlabopamopmnwiti oneim Ne 8 Pacmeopumocmsv #cupos, 00Ka3amenbcmeo ux HenpeoeibHO20
xapakmepa, oMvlieHUe HCUPO8.

Jlabopamopnuuii onvim Ne 9. Cpasnenue c60ticme Mulia U CUHMEMUYECKUX MOIOWUX CPEOCE
Vrnesonpl.  Knaccubukarmuss — yrineBomoB.  HaxokneHue — yriaeBooB B MPUPOJIE.

Momnocaxapuowi. I'nroxo3a KakK albAETUAOCIIUPT. bpoxenune [IIIOKO3bl. Ppykmosa.
Onueocaxapuowt. {ucaxapuowl. Caxaposa. [uopoaus caxaposwvi. [lonucaxapuowr Kpaxman u
LEJUTI0JI03a KaK Ouosioruueckre HOJUMEPBI. [ TuKo2eH. Peaxyus

noauKoOHOeHcayuy. XAMIUYECKUEe CBOMCTBA Kpaxmaja W IEJUTIONO03bl (THAPOIN3, KaueCTBEHHAS
peakiusi ¢ HOJIOM Ha KpaxMal M ee MpUMEHEHHUe Al OOHapy»XeHHs Kpaxmaia B MPOIyKTax
nutanus). [IpuMenenne u Ouosoruyeckas pojib yriaeBoJoB. Ayemunyenntonoza. Ilonstue o0
UCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA. Kiaccuguxayus 6010KoH.
VneHTuukanysi OpraHUYEeCKUX COCOUHEHUH. [ eHemuueckas 6536  Mexncoy  Kiaccamu
opeanuyeckux coeounenui. TUTIBI XUMUYECKUX peaKkIfii B OpraHu4ecKoil XMMUU.
Jlabopamopmuwiii onvim Ne 10. Ceoticmea 2ntoK03bl KaK alb0e2uooCnupmad.

Jlabopamopmnuwiii onvim Ne 1. Bzaumooeticmaue caxapo3vl ¢ 2UOPOKCUOOM KATbYUsL



Jlabopamopmuwiti onvim Ne 12. Ilpueomosienue kpaxmaivHo2o Kieticmepa u 83aumooeticmaue ¢
UoooM.

Jlabopamopmuwiii onvim Ne 13. 'uoponuz kpaxmana.

Jlabopamopuwiii oneim Ne [4. Osnaxomienue ¢ obpasyamu NpupooOHvIX U UCKYCCMBEHHbIX
80I0KOH

[Tpaktueckass pabora Ne 5. PemeHue 5SKCIepuMEHTAIBHBIX 3aJad Ha [OJIyYeHUE U
pacrio3HaBaHUE OPTaHUYECKUX BEUIECTB.

4.A30mcooepoicaujue opeanuieckue coeourenus. (8 1)

Amunvl. Amunocpynna. Anunun. Ilonyuenue u xumuueckue c80UCMEa AHUIUHA.

AMuHoOKkucHoTel U Oenku. CocTaB M HOMEHKIaTypa. H3omepus. AMUHOKUCIOTHL  Kak
amQoTepHble OpraHMYECKHe COeAuHEeHUs. bunonapuwviii uon. Ilenmuomas (amuouas)
epynna. [lentunnas cBs3b. Xumuueckue ceoticmea amunoxuciom. Ilenmuowvl. Ilonunenmuooi.
I nuyun. bruonornyeckoe 3HaU€HUE 0-aMUHOKUCIIOT. O01acTi NPUMEHEHUS AaMUHOKHUCIIOT.

benku kak mpupoansie O6uononmumepsl. CoctaB u crpoenue OenkoB. Cmpykmypa 6enxkosoi
MONeKYIbl  (nepeuynas, 6mMoOpuyHds, MpemudHas, uemeepmuynas). XUMUUEeCKHEe CBOMCTBA
0eNKoB: TUAPOIN3, NeHaTtypauusa. OOHapyxeHre OeKOB MPHU MOMOIIM Ka4YeCTBEHHBIX (LIBETHBIX)
peaknuuid. [IpeBparieHus OSJIKOB MUK B OpraHu3Me. buoornueckue GyHKIIUN OCITKOB.
Aszomcoodepaxcawue cemepoyuxiudeckue coeourenus. Iupuoun. Iuponn. Hupumuoun. Ilypun.
Asomucmoie ocnoganusl.

Hyxneunoswvie kucnomol. Hykneomuowi. Komniemenmaphvie azomucmoie 0CHOBAHUS.

Xumus u 300posve uenosexa. Papmarxono2uieckas Xumusl.

Jlabopamopmuwiii onvim Ne 15. [[eemnvle peakyuu Ha b6eniku

5. Xumus nonumepos (10 1)

Honumepovr. Cmenenv nonumepusayuu. Monomep. Cmpykmyphoe 36eno. Tepmonnacmuunvle
noaumepel. Cmepeope2ynapnvie noaumepsl.I10MUITUIACH KaK KPYMHOTOHHAXKHBIM MPOAYKT
XUMHYECKOro mpousBojcTBa. [Ipumenenue stunena. [lonunponunen. IlorumempagpmopsmuieH.
Tepmopeaxkmuenvie nonumepsl. Penonpopmanvoecudnvie cmonvl. Ilnacmmaccol. Denonracmol.
Amunonnacmol. Ilenonnacmeol.

Harypanbnblli ¥ cuUHTETMYECKMH Kaydyku. Bynkanusanus kaydyka. Pesuna. IIpumenenwue
KaydyKa u pe3uHbl. J0onum . CunmemuyecKkue Kay4yKu.

Cunmemuueckue sonokna. Kanpon. Jlagcan.

Jlabopamopnwuii oneim Ne 16. Ceoticmea kanpona

[TpakTnueckas padota Ne 6. PacriozHaBaHue mjiacTMacc U BOJIOKOH.

Tunsl pacueTHBIX 3a/1a4:

Haxoxnenne MonekymspHOW (OpMyIIbI OpPraHHYecKOTO BEIIeCTBA IO €ro IUIOTHOCTH H
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIMX B €0 COCTaB, WIIM MO MPOAYKTaM CrOpaHusl.

PacueTrsr MaccoBoif 01 (MacChl) XUMUYECKOTO COSTMHEHHSI B CMECH.

PacueTsl Macchl (00beMa, KOIMYECTBA BEIIECTBA) NMPOIYKTOB PEAKLUH, €CIH OJHO U3 BELIECTB
JIaHO B U30BITKE (MMEET IPUMECH ).

PacueTsl MaccoBoil WM OOBEMHON JONM BBIXOJA NPOAYKTa pEaKkUH OT TEOPEeTHUECKH
BO3MOKHOTO.

Pacuets! TennoBoro a¢dexra peakuu.

PacueTsr 00BEMHBIX OTHOIICHUHN Ta30B TP XUMHUYECKUX PEAKIIUIX.

Pacuersl mMacchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMU, €CIM OJHO M3 BEILIECTB
JIaHO B BUJIE PACTBOpA C ONPEAEICHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA.

11 knacc

Ilosmopenue kypca xumuu 10 knacca(2 1)

6. Teopetnueckre ocHOBBI XuMuu (38 )

Baoichetiwue xumuyeckue NOHAMUS U 3AKOHbL. Xumuueckuil snemeHm. Amommubvii HoMep.
Maccosoe uucno. Hyxnuowvl. Paouonykauowi. HMzomonvl. 3aKoH COXpaHeHUs MACChbl eujecms.
3akon coxpanenus npeepawerus suepeuu. [egexm maccul.



Crtpoenue BemiecTBa. COBpeMEHHAss MOJENb CTPOCHHsI aTOMa. DJIEKTPOHHAs KOH(HTyparus
atoMma. I paguueckas snekmponnas gopmyna. OcHoséHoe U 6030YdcOeHHble COCMOAHUSA
amomos. Knaccupukaims XMMHUYECKHX 3JeMEHTOB (s-, P-, d-amementsl). OcoOeHHOCTH
CTpPOCHHUSl DHEPreTHUeCKUX ypoBHeHl aToMoB d-amementoB. Ilepumomnueckass cucrema
xumuyeckux anemeHtoB .M. MeunneneeBa. Jlanmanouowvi. Axmunouowi. cKyccmeeHHo
nonyuennvie snemenmol. Puznueckuil cmpicn [lepuoanueckoro 3akona J[.M. MeHnneneesa.
[Ipu4rHBI 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB M UX COCJIMHEHUI MO Mepuoam u
rpynnam. Bazenmuocmo. Banenmuule 6o3mooicnocmu amomos. Booopoonwvie coedunenus.
DJIEKTpOHHAs MPUPOJA XMUMHYECKOM CBSA3U. ODJIEKTPOOTPULIATETBLHOCTh. Buabsl Xumuueckoi
CBs3M (KoBaJieHTHasi (MOJSIpHAsT M HENOJspHAs), WOHHAs, MeTaJuIMYecKas, BOJOpOJHAs) U
MEXaHHU3MBI €€ 00pa30BaHUS. DIeKMPOHHAs hopmya.

Tubpuouzayus amomuwix opoumanetl.

Kpucmannuueckue u amopguvie eewecmsa. Tunvl Kpucmaiiudeckux peuwiemox (amomHas,
MOJeKYIAPHAs, UOHHAA, MeMAIu4ecKds). 3aeucumocms Quauyeckux ceolcme eujecmea om
MUna KpUuCmaiiuieckou peuwemku. dnemenmaprasn adevxa. IIpuauasl MHOTOOOpa3us BEILIECTB.
Honumopgusm.  Ionumopghuvie  moouguxayuu.  Amnomponus. Hzomepus. [ omonocus.
Xumuueckuu cunmes.

XUMUYEeCKUEe  peakuuu. Peaxyuu  pasnodiceHus,  COeOUHeHUus,  3ameweHus, O0OMeHa.
Ox3omepmuueckue u sHoomepmuveckue peaxkyuu. Obpamumvle u Heobpamumbvie peaxkyuu.
Tennosoti sppexm peaxyuu. 3axon IT'ecca. Tepmoxumuueckue ypaeuenus. Tennoma
obpazosanus. Tennoma ccopanus.

['omorenHsie u rereporeHHble peakiuu. CKOpPOCTh pPEakiuu, €€ 3aBHUCHUMOCTh OT Pa3IUYHBIX
(GakTOpOB: TPHUPOIBI PEATHPYIOUIUX BEIIECTB, KOHIICHTPALIMM PEarupyrolux BEIIECTB,
TEMIEpaTypbl, IUIOUAAM PEAKIMOHHON TIOBEPXHOCTH, HaIM4yus KaTanuszaropa. Poib
KaTaJlu3aTOpOB B IPHUPOJIE M IPOMBIIIJIEHHOM NPOU3BOACTBE. AKMUBUPOBAHHYIL KOMHIEKC.
3axon Oeucmsyrowux macc. Kunemuueckoe ypasuenue peaxyuu. Kamanus. Kamanuzamop.
Hneubumop. I'omozennwiti u cemepoeennviti kamanusz. Kamarumuueckue peaxyuu.
Jlabopamopmnuwiti onvim Nel. H3yuenue @nusaHus pasiuyuHulx axkmopos Ha cKOpoCmb XUMUYECKUX
peaxyuil.

OOpatuMocTh peakiuil. XuMH4ecKoe paBHOBECUE U €r0 CMEUICHHUE MO/ ACHCTBUEM Pa3IUYHBIX
(bakTopoB (KOHIIEHTpAIMs PEareHTOB WJIM TMPOJIYKTOB PEaKIMH, JIaBJIEHWE, TeMIlepaTypa) s
CO3aHMS ONTHUMAIILHBIX YCIOBHM MPOTEKaHUS XUMHUECKUX TporieccoB. [Ipunyun Jle [llamenve.
Hucnepcnvlie cucmemvl. Ilonamue o xonnoudax (3oau, eenu). Hcemumnnvle pacmeopbi.
I'pybooucnepcubie cucmemsl (cycneHsuu u dSMyabcun). Aspozonu.

Cnocobvl vipadicenus KOHyeHmpayuu pacmeopos. Monsapnas konyenmpayus (MOAAPHOCMDY).
Jlabopamopmnuwiii onvim No2.Onpedenenue peakyuu cpeovl YHUBEPCATbHbIM UHOUKAMOPOM
Jlabopamopmuwiii onvim Ne 3. I'uopoaus coneti

Ilpakmuyeckas paboma Ne 1. [lpuecomoereHue pacmeopos ¢ 3a0AHHOU MOJIAPHOU
KOHYeHnmpayueti.

Peakuuu B pacTBOpax d3IEKTPOIUTOB. DneKmpoaumsl. IDIeKMPOIUMUYEecKas OUCCoyuayusl.
Cmenens ouccoyuayuu. Koncmanma ouccoyuayuu. Peaxyuu uonnoeo oomena.

Booopoonuuii noxazamens. pH pacTBopa Kak Moka3aTelb KUCIOTHOCTU CPEJIbI.

I'unponus coneil. I uoponusz opeanuueckux eewjecms. 3HaUeHUE THIPOJIU3a B OMOJIOTMYECKHX
0OMEHHBIX Ipolieccax.

OKHUCIATENTbHO-BOCCTAHOBUTENBHBIC PEAKIMK B TPHUPOJE, MPOU3BOJICTBEHHBIX Mpolleccax u
KUBHEJEATEIIbHOCTH OpraHu3MOB. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBONCTBA MPOCTHIX
BEII[ECTB — METAJUIOB IJIaBHBIX M MOOOYHBIX MOATPYHN (MEb, )KeJIe30) U HEMETAJIJIOB: BOJAOPO/IA,
KHCTIOpO/J1a, TaJIOTeHOB, CEPHI, a30Ta, pocdopa, yriaepoaa, KpeMHUS.

Onexmpoxumuyeckue peakyuu. [ anveanuueckuul snemenm. Iaekmpoovli. Anoo. Kamoo.
Axxymynamop. Tonnuenwviti 21emenm. IneKmpoxXumus.

Pso cmanoapmmuvix onexkmpoonvix nomenyuanos. Cmanoapmuvie ycrogus. CmanoapmHblll
8000pPOOHDIUL INIEKMPOO.



Koppo3us meranioB: BUIbI KOPPO3UH, CIOCOOBI 3alUTHl METAJUIOB OT KOPPO3UH. DNeKmpoaus
pacmeopos u pacniasos. Ilpumenenue 31eKmponu3a 8 NPOMbLULIEHHOCHU.

7. Heopeanuueckas xumus (22 u)

Memanner. Cnocobwr nonyuenuss memannos. Jleekue u msdicenvie memannvl .Jleckue u
myeonnaeku memaiivl. Memaniuueckue snemenmol A- u b-epynn. Meow. L{unx. Tuman. Xpom.
Kenezo. Hukeno. [Inamuna.

Cnnasvi. Jlecupyiowue oobaexku. Yepuvie memannvl. Lleéemnvie memannvt. Hyzyn. Cmanw.
Jlecuposannvie cmanu.

OKcudbl u 2UOPOKCUObL MEMALOB.

Hememannwvi. [lpocmeie sewecmea-nememannvlt. Yenepoo. Kpemnuil. Azom. @ocgop. Kuciopoo.
Cepa. ®mop. Xnop.

Kucnommnwie okcuovl. Kucnopoocooepocawue kucnomol. Cepuas xucioma. Asomuas xucioma.
Booopoonvie coeounenus nememannos.

l'enemuueckas c6sa3b HEOP2AHUYECKUX U OPSAHUYECKUX BeLeCMS.

[TpakTiaeckast paborta No2. PemieHue skciepuMEHTAIBHBIX 3314 10 TeMe «MeTab».
[TpakTrueckas padota Ne 3. Pemenne skciepuMeHTAIBHBIX 3a1a4 1o TeMe «HemeTamb.
8.XuMmus 1 Ku3Hb (6 1)

Hayunsie Meronpl mo3HaHuss B XuMuu. Mcrounuku xumuueckoil wundopmanuu. Ilomck
uHPOpPMALIUK 0 Ha3BaHWAM, HUICHTU(UKATOpPAM, CTPYKTYpPHBIM (opmynam. MojaennpoBaHue
XUMHYECKHX MPOLECCOB U SBICHUH, XuMuyeckuli auaiu3 u cuxnmes Kak METOJAbl HAYYHOTO
MO3HAHUS.

Xumuueckas  npomvluiieHHocms.  Xumuyeckass — mexHono2us.  XumMuko-mexHoio2uyecKue
NPUHYUNBL NPOMBIUIEHHO20 NOJYyYeHus: memannos. Yepuas memannypeus. Illpouzeoocmeo
yyeyna. Jlomennas neuv. Aenomepayus. Ilpouzsoocmeo cmanu. Kucnopoowusiii koneepmep.
bezomxoonoe npouzeoocmeo.

Xumusa u 3p0poBbe. JlekapcTBa, (epMEHTHI, BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[IpoOnemsbl, CBs3aHHBIE C MPUMEHEHUEM JICKapCTBEHHBIX NpenapaTtoB. BpenHbie MPUBBIUKU U
dakTopsl, paspyuiaroriue 3/I0pPOBBE (kypeHue, ynotpebiaeHue aJIKOTOJI4,
HapkoMaHus). [lpooykmul  numanus. PaunonanpHoe nurtanue. [luwesvie 0obasku. OcHogvl
nUesol XUmMuu.

Xumusi B TIOBCEAHEBHOM >KM3HU. Moromue W uuctamue cpencrsa. Cpedcmea 060pbbbl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  peneileHmvl, uHcekmuyuosi. CpeacTBa IWYHOW THUTHEHBI U
kocMmeTHku. [IpaBuna 6e3onmacHoOi pabOTHl ¢ €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMU,
cpeacTBaMu ObITOBOW XUMUU. Omoenoynvie mamepuanyl.

XUMHS U ceNbCcKoe X035iicTBO. MuHepanbHble U oprannyeckue yaoOpenus. CpeacTBa 3aiuThl
pacTeHUN.

Xumus B crpoutenberBe. Llement. beron. [Tog6op onTUManbHBIX CTPOUTENHHBIX MAaTEPHAIOB B
MPaKTUYECKON NeATEIbHOCTH YEIOBEKa.

XUMHS W JKOJIOTHA. XUMHUYECKOE 3arpsi3HEHHE OKpY’KaIoLIeHl cpeibl W €ro MoCieICTBUS.
Oxpana rugpocdepsl, mouBbl, atMocdepsl, Guopbl U (ayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.
Ikonoeuueckuti monumopune. llpedenvrno donycmumole KOHYeHmMpayuu.

Tunsl pacyeTHBIX 3a/1a4:

Haxoxnenune wMonekynsapHo (opMysibl OpPraHMYECKOro BeIIecTBa IO €ro IUIOTHOCTH U
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISAIIUX B €r0 COCTAB, UJIM IO MPOIYKTaM CrOpaHusl.

Pacuetsl MmaccoBoil 10511 (Macchl) XUMHUYECKOTO COEIMHEHUSI B CMECH.

Pacuersl Macchl (0ObeMa, KOJTMUECTBA BEUIECTBA) MPOJIYKTOB PEAKIIUHU, €CIH OHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET IPUMECH ).

Pacuersl MaccoBoii unu OOBEMHOW [OJNM BBIXOJA NPOAYKTA PEAKIUU OT TEOPETHUYECKU
BO3MO>KHOTO.

Pacuets! TemmoBoro adexra peakuuu.

PacueTsr 00beMHBIX OTHOIIEHUH Ta30B MTPH XUMHUYECKHX PEAKIIHIX.



Pacuetsl maccel (0ObeMa, KOMYECTBA BEIIECTBA) MPOIYKTa PEaKIMH, €CIU OJHO M3 BEIICCTB

JIaHO B BUJIE PaCTBOpa C ONPEACICHHON MacCOBOM 10JI€H PaCTBOPEHHOTO BEILIECTBA.

4. TemaTH4ecKoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINYIECTBA YaCoB,

OTBOJMMEIX HA OCBOCHHE KAKI0i TeMbl
TemaTnyeckoe IaHUPOBAHKE:

Ne Pa3znensl, TemMbl Koa- XapakTepUCTUKU OCHOBHBIX BocnurarensHas
/o BO BUOB pabora
4acoB | JESATEIBHOCTH ydalluxcs
10 xmacc
1 OcHoBBI 7 OOBACHATH, TOUEMY IIpuBneyenue
OpraHUYECKON OpPraHUYECKYI0 XUMHIO BHHUMAaHUs
XUMHH BBIIEJIWIIN B OT/IEIbHBIN pa3/ien  |[IIKOJIbHUKOB K
XUMHH. LIEHHOCTHOMY

[Tepeuncnars OCHOBHBIE
MPEOCHUIKY BOSHUKHOBEHUS
TEOPUU XUMUYECKOTO CTPOEHUS.
OOBSICHSATD, YTO HYKHO
YUUTBIBATh NPU COCTABICHUU
CTPYKTYpPHOI OpMYIIBI
OpraHUYECKOI0 BEIIECTBA.
Pa3znuyath Tpy OCHOBHBIX THIIA
YIJIIEPOAHOIO CKENeTa:
pa3BETBICHHBINH,
HEpa3BETBJICHHBIN,
nuKIuaeckuit. OnpenensaTh
HaJIM4ue aTOMOB YIJIEpO/Jia,
BOJIOPOJIa U XJIOpa B
OpraHUYECKUX BEIIECTBAX.
3HaTh, KaK ONPEIEIUTh HATUUUE
aTOMOB XJIOpa B OPraHUYECKOM
BELIECTBE.

Paznuuate nousaTus
«QJIEKTPOHHAs 000JI0YKa» U
«QNEKTPOHHAs! OpOUTAIBY.
N300pakaTh 31€KTPOHHBIE
KOH(UTypalyy aToMOB
3JIEMEHTOB 1-T0O U 2-T0
MEPUOJOB CITIOMOUIBIO
AJIEKTPOHHBIX U TpauuecKux
AIIEKTPOHHBIX POPMYII.
OOBACHATH MEXaHU3M
00pa3zoBaHus U OCOOEHHOCTH TT-
u o- cBaseil. [lepeuncisars
MPUHLIMIIBI KIaccupUKauu
OpPraHMYECKUX COCTUHEHUM.
OnpenensTb NPUHAAIEKHOCTh
OpPraHMYECKOI0 BEIIECTBA K

ACIICKTY H3y4YacMbIX
Ha ypOKax HBHGHI/Iﬁ,

OpTraHu3aIHs ux
paboThI c
MOJy4aeMoi Ha

YPOKE  COLMAIBHO
3HAYUMOM
uHpopmaruen —
MHUIMMPOBAaHUE €e
oOcyxaeHus,
BBICKA3bIBAHUS
YUYAIIUMHUCS  CBOETO
MHEHHS  TI0  ee
MOBOJY, BBIPAOOTKH
CBOETO K Hel
OTHOIICHHS,;
dopMupoBaHue
YBKUTEILHOTO
OTHOIICHHS K
3HaHUSIM, KaK
MHTEIJUICKTYaJIbHOMY
pecypey,
o0ecreunBaroeMy
Oyaylee yenoBeka,
KaK pe3yibTaTy
KPOIOTIIMBOIO, HO
YBIIEKATEIBHOTO
yueOHOTo Tpy/a;




TOMY HWJIM NHOMY KJIACCY I1O

CTPYKTYPHOU (opMyIie.
Pemate pacuerHble 3a1a4u.

2 VYTI1eBOIOPOIBI 18

2.1 [IpenenbHbIC 5 OOBSACHATH MPOCTPAHCTBEHHOE dopMupoBaHU
YTJIEBOAOPO/IBI - CTPOCHHUE MOJICKYJI IKAHOB Ha  ||e L[EJIOCTHOTO
QJIKAHBI OCHOBE IIPEJICTABICHUH O BOCIIPUSATHS

ruOpuau3anuy opouTanen IIPUPOJIbI KaK
aToma yriaepoja. UCTOYHUKA  JKM3HU
H3roraBnuBaTh MOJIEIH Ha 3emile, OCHOBE
MOJIEKYJI aJIKAHOB, camoro ee
PYKOBOJICTBYSICh T€OpUEH CYLIECTBOBaHHMS,
XUMHYECKOTI'O CTPOEHUS HYXJarouencs B
OpPraHUYeCKUX BEIIECTB. 3alImuTe
OTn4aTe TOMOJIOTH OT HOCTOSIHHOM
n3oMepoB. Ha3piBaTh akaHbl 0 ||BHUMaHUH co
MEXyHapOIHOM CTOPOHBI YEJIOBEKA;
HomeHkiatype. CocTaBisTh
YPaBHEHHsI XUMHUYECKUX
peakuuii, XapaKTepU3yOIUX
XMMUYECKHE CBOWCTBA METaHA U
€ro TOMOJIOTOB.
Pemiate pacueTHble 3a1a4n
HAHAXOXKJICHUE MOJICKYIISIPHON
(bopMyIbl OPraHMYECKOro
BEIIECTBA I10 €T0 TUIOTHOCTH U
MacCOBBIM JI0JISIM 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAaB, MIIU 110
IPOAYKTaM CrOpaHusl.

2.2. || Huxnoanxamwi 1 Hmemwv npedcmasnenue o
CcmpoeHulU, HOMeHKIamype,
QuzuuecKux u XumuyecKux
C680lCMBax YUKIOANKAHOB, UX
npUMeHEeHUU.

2.3. || HempenenbHbie 7 OOBACHATH IPOCTPAHCTBEHHOE dopmupoBaHU
YTIIEBOAOPOIBI CTPOCHHUE MOJICKYJIbI STHJICHA Ha ||e [[EJIOCTHOTO
(aykeHsl, OCHOBE IpEJICTaBICHHUH 0 BOCTIPUSTHS
QJIKaTUCHBI 1 THOPHUIN3AIH ATOMHBIX TIPUPOIBI Kak
QJIKMHBI) opbutanei yriepoaa. UCTOYHUKA  KM3HU

N300paxkaTh CTPYKTypHBIE Ha 3emile, OCHOBE
(bopMyIIBI ATKEHOB U UX camoro ee
M30MEpOB, HA3bIBATh AJTKEHBI TI0  ||CYIIECTBOBAHUS,
MEXKTYHapOAHOMN HYXJaroLencs B
HOMEHKJIATypEe, COCTABIIATh 3aluTe "
(bopMyIIBI ATIKEHOB IO UX MOCTOSTHHOM
Ha3BaHUAM. [lepeduncisaTs BHUMaHHUU co

CHOCOOBI MOJTyYEHUS AIKEHOB U
00JacTy UX MPUMEHEHHUSL.
CocTaBisTh ypaBHEHUS

CTOPOHBI YCJIOBCKA,




XUMHUYECKUX PEAKIIUH,
XapaKTEePU3YIOIUX XUMUYECKUE
CBOMCTBA ankeHoB. [lonmyyaTts
STUJIEH.

Jloka3pIBaTh HENMPEAETbHBIN
XapakTep 3THJIEHA C TOMOIIBIO
KaueCTBEHHOW peaklvu Ha
KpatHble cBsA3U. COCTaBIATh
YpaBHEHUS XUMHUYECKUX
peakimii, XapaKTepU3yOIUX
HENPEICIbHBIN XapaKkTep
ankaaueHoB. OOBACHATD SP-
TUOpUAN3AIIIO 1
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI allETUJICHA, HA3bIBATh
TOMOJIOTY alleTUJIEHA 110
MEKTYHapOAHOMN
HOMEHKJIaType, COCTaBIATh
YpaBHEHUS PEaKIUN,
XapaKTEPU3YIOIINX XUMUYECKHE
CBOIICTBa aleTHieHa. Pemarp
pacyeTHbIC 3a/1aUu.

2.4. || Apens 2 OOBACHATD NEKTPOHHOE U dopmupoBaHue
(apomaTHueckue IIPOCTPAHCTBEHHOE LIEJIOCTHOTO  BOCHPUSATHS
YIJI€BOIOPO/IbI) CTPOEHHE MOJIEKYJIbI OPUPOIBl KaK HCTOYHHKA

OeH3oa. PKU3HU Ha 3emJjie, OCHOBE
N300paxkaTh CTPYKTYpHYIO |[CAaMOTO ee
(bopmyiy OeH3oua AByMs CYLIECTBOBaHMS,
croco6aMu.OOBSICHAT, KaK ||HY)KJaloIlelcs B 3aluTe
cBolicTBa OeH3011a U TOCTOSSHHOM BHMMaHUH
00yCIIOBJIEHBI CTPOCHUEM CO CTOPOHBI YEJIOBEKA;

ero MoJieKyJbl. COCTaBIsATh

YpPaBHEHUS pEaKLUid,

XapaKTepU3yIOIUX

XUMHUYECKHE CBOMCTBA

O€H30J1a ¥ €ero TOMOJIOTOB.

Pemrates pacuerHsle 3a1aun.

2.5. || IIpupomgusie 4 XapakTepru3oBaTh COCTAB dopMupoBaHue
UCTOYHUKHU U MPUPOJHOrO raza u LIEJIOCTHOTO  BOCHPUSATHS
nepepadoTka MOITYTHBIX HE(TSIHBIX NPUPOIBl KaK HCTOYHHKA
YTJIEBOAOPOIOB ra3oB. XapakTepu3oBaTh PKU3HU Ha 3emJjie, OCHOBE

crocoObI epepadoTKu camoro ee
HEPTH. CYIIECTBOBaHMS,
OOBACHITH OTIINYNE HYXJAIOMICNCs B 3alluTe
OeH3MHa npsMOon U TOCTOSSHHOM BHMMaHUH
MEPEroHKH OT KPEKHHT - CO CTOPOHBI YEJIOBEKaA;
OeH3MHa.

3 Kucnoponconepxa- | 24




[I1e OpraHuvYecKue
COEIUHEHUS

3.1.

Criupthl U HEHOIBI

N3o6paxaTs 0011y10
(hopMyIly OJJTHOATOMHBIX
peIeIbHBIX
cnupToB.OOBACHATD
o0pa3oBaHUE BOJAOPOIHOM
CBSI3H U €€ BIMSIHHE Ha
¢u3nveckne CBOMCTBA
cuptoB.CocTaBIATh
CTPYKTYpHBIE (hOPMYJIBI
CIUPTOB U UX U30MEPOB,
Ha3bIBATh CIHUPTHI IO
MEXKIYHAPOIHON
HoMeHKJ1aType. OOBsACHATD
3aBHUCHMOCTh CBOMCTB
CIIUPTOB OT HATTMYUS

(G YHKIIMOHATILHOW TPYIIIIBI
(-OH).

CocTaBnaTh ypaBHEHUS
peaKuui,
XapaKTePU3YIOIIHX
CBOICTBA CITUPTOB.
XapakTepu3oBaTh
¢busnonornueckoe
JIIEUCTBUE METAaHOJIa U
3TaHojA.

[IpoBOIUTH KAYECTBEHHYIO
peaxIuio Ha
MHOTOQTOMHBIE CITUPTEHI.
OOBACHATH 3aBUCHMOCTh
CBOMCTB (peHoma ot
CTPOEHHS €TO0 MOJIEKYJIBI,
B3aMMHOE BJIMSTHHE aTOMOB
B MOJIEKYJI€ Ha IpUMeEpe
(dbenomna.

CocTaBnaTh ypaBHEHUs
peaKkuuid,
XapaKTEePU3YIOIINX
XMMHYECKHE CBOMCTBA
¢denona. Pemats pacueTHbIe
3aJ1auH.

dopMupoBaHue
LEJIOCTHOTO  BOCHPHATHS
IPUPOJBI KaK HCTOYHMKA
KU3HU Ha 3eMJI€, OCHOBE
camoro ee
CyILLIECTBOBaHMS,
HYKJIAIOIIEHWCs B 3alIuTe
U TOCTOSIHHOM BHUMaHHUU
CO CTOPOHBI YEJIOBEKA;

3.2.

Anbneruasl,
KETOHBI U
KapOOHOBBIE
KHCJIOTHI

CoctaBasath HopMyIibl
HM30MEPOB U TOMOJIOTOB
QJIbJIETUI0B M HA3bIBaTh UX
110 MEKTYHApOHOMN
HOMeHKJarype. OObSICHATh
3aBUCUMOCTB CBOMCTB
QJIbJIETU/IOB OT CTPOEHUS
UX QYHKIIMOHAIBHON

®opMupoBaHue

LEJIOCTHOTO  BOCHPHATHS
IIPUPOABI KaK HCTOYHMKA
KU3HU Ha 3eMile, OCHOBE
€aMoro ee
CyILIECTBOBAaHMUS,

HY)KJAIOIIENWCs B 3alIUTe
U TOCTOSIHHOM BHUMaHUH




rpynusl. [IpoBoaurs
KauyeCTBEHHbIC PEaKIIMH HA
anbaerusibl. CoCTaBIsTh
YpaBHEHUS PEaKIIHid,
ITO/ITBEP K AOLIUX
CBOMCTBA aJIbJAECTHU/IOB.
CoctaBasatb HopMyIibl
M30MEpPOB U TOMOJIOTOB
KapOOHOBBIX KHCIIOT U
Ha3bIBaTh UX I10
MEXKIYHAPOIHOM
HOoMeHKIaTtype. OObICHATD
3aBUCUMOCTb CBOWCTB
KapOOHOBBIX KHUCJIOT OT
HaM4Hs (PYHKIIMOHAIBHOU
TpyIIsI (-
COOH).CocraBnsith
YpaBHEHUS PEaKIIHid,
XapaKTEepU3YIOIINX
CBOICTBa KapOOHOBBIX
kucnor. [oryqars
YKCYCHYIO KHUCIIOTY U
JI0Ka3bIBaTh, YTO ITO
BEILIECTBO OTHOCHUTCS K
Kiaccy KkucioT. OTinyath
MYpPaBbUHYIO KHCIIOTY OT
YKCYCHOM C ITIOMOIIIBIO
XUMHUYECKUX PEAKLUH.
Pacno3naBats
OpraHUYECKHE BEIIECTBA C
MTOMOIIbIO0 KAYECTBEHHBIX
peakuuii. Pemate
pacueTHbIE 3aJauH.

CO CTOPOHELI YCIIOBCKA,

3.3. | CmoxHbie 3pupHI. CocTaBnsTh ypaBHEHHS dopmupoBanue
Kupsr peakiuii TeprupUKaLMH. LIEJIOCTHOTO  BOCHPUSATHS

OOBSCHATH, B KAKOM MIPUPOJBl KAaK HCTOYHHKA
cllyyae THUIPOJIU3 CJIOXKHOTO (PKU3HU Ha 3emiie, OCHOBE
a¢upa HEOOpaTHM. camoro ee
OOBACHATD CYLIECTBOBaHMS,
OMOJIOTUYECKYIO POITh HYX/IAIOIIeicss B 3alluTe
KHUPOB. U TOCTOSSHHOM BHMMaHUH
CobmronaTh paBuiIa CO CTOPOHBI YEJIOBEKa;
6e301macHOro oopalieHus
CO CpeAICTBaMU OBITOBOM
XUMUH.
Pemrate pacuerHsle 3a1aun.

3.4. || YrneBombl OOBSCHATD dopMupoBaHue

OHMOJIOTUYECKYIO POJIb
TJIFOKO3BI.
HpaKTI/I‘-IeCKI/I JOKa3bIBATh

I[EJIOCTHOTO  BOCIIPHUSTHS
MPHUPOABI KaK HCTOYHHKA
J)KU3HHA Ha 3emiie, OCHOBE




Hanuure QyHKIIMOHATBHBIX
TPYIII B MOJIEKYJIE
TJIIOKO3BI.

OOBICHATD, KaK CBOICTBA
caxapo3bl CBA3aHBI C
HaJMIUueM
(GYHKIMOHATBHBIX TPYIII B
€€ MOJIEKYJIe, U Ha3bIBaTh
00J1aCTH IPUMEHEHUS
caxapo3bl. COCTaBIATh
YpaBHEHUS PEaKLIMi,
XapaKTEePU3YIOLIUX
CBOMCTBA Caxapo3bl.
CocTraBisATh ypaBHEHUs
pEeaKuuii TUIPOIU3A
Kpaxmajia 1
MOJIMKOHACHCAUU
MOHOCaxXapuJ0B.
[IpoBOIUTH KAYECTBEHHYIO
pEeaKLUIo Ha Kpaxmail.
Pewats pacuerHsle 3a1aun.

camoro ee
CYLIECTBOBaHMS,
HYKJAIOIIEHWCs B 3alIuTe
U MOCTOSSHHOM BHMMaHUH
CO CTOPOHBI YEJIOBEKA;

A3zoTtcoaepikaiue
OpraHuvecKue
COCAUHCHUA

CocraBnaTh ypaBHEHUS
peakuui,
XapaKTEePU3YIOIIUX
CBOMCTBA aMHUHOB.
OOBACHATEH 3aBUCHMOCTD
CBOMCTB aMHHOKHCJIOT OT
CTPOCHHUSI X
(YHKIIMOHATBHBIX TPYIIIL.
Ha3sriBaTh aMHHOKHCIIOTEI
110 MEXIYHAPOIHON
HOMEHKJIAType U
COCTaBJISITh YPABHEHUS
peakuuii,
XapaKTEePU3YIOLINX UX
CBOICTBA.

OOBACHATH
OMOJIOTMYECKYIO POJIb
OENKOB U UX MPEeBpAICHHIA
B opranusme. IIpoBoaute
LIBETHBIC PEAKLIUU Ha
O0enku. OOBACHATH
OHMOJIOTUYECKYIO POJIh
HYKJIEUHOBBIX KHCJIOT.
Ilonp30BaThCA
MHCTPYKIMEHN K
JIEKapCTBEHHBIM
npemnaparam. Pematp
pacyeTHbIE 3a/1auu.

dopMupoBaHue
LIEJIOCTHOTO  BOCHPUSATHS
IPUPOJABI KaK HCTOYHMKA
PKU3HH Ha 3emJle, OCHOBE
€amoro ee
CYyILLIECTBOBaHMS,
HYKJIAIOIIENCsT B 3alIUTe
U TOCTOSIHHOM BHUMaHHUU
CO CTOPOHBI YEJIOBEKA;

XuMus NOJMMEPOB

11

OOBACHATD, KaK 3aBUCST

NHnnuupoBanue 51




CBOMCTBA ITOJIMMEPOB OT UX
CTpOEHUA. 3alUChIBaTh
YpaBHEHUS peaKLMi
IIOJINMEPU3aLUH.
3anucbiBaTh ypaBHEHUS
peakuuii
IIOJINKOHIEHCALINH.
Ilepeuncnars npupoaHbIe
HMCTOYHUKHU KaydyKa.
[IpakTruecku
pacro3HaBaTh
OpPraHUYECKHE BEIIECTBA,
HCIOJIb3YSl KAYECTBEHHbIE
peaxkuuu.

Pewates pacuerHsle 3a1a4n.

MOJJIEPKKA
HUCCIIEN0BATENbCKOM

eI TEIIBHOCTH
IIKOJIbBHUKOB B  paMKax
peanu3anum UMH
MHIUBUAYAIbHBIX u
IPYMIOBBIX
HCCJIEIOBATEIBCKUX
MPOEKTOB,  4TO  JacT
HIKOJIbHUKAM
BO3MOYXHOCTh
npuodpectu HaBBIK
CaMOCTOSITEIILHOTO
pellIeHnsT TEOPETHUECKON
poOIIeMEI, HaBBIK
reHEepUPOBAHUS u
odopmIteHUs
COOCTBEHHBIX UzeH,
HAaBBIK  YBOXHTEIHLHOTO
OTHOIICHHUS K  YYXKHUM
unesM, o(GopMIICHHBIM B
paboTrax JIPYTHUX
HCCIIeIOBaTeICH, HAaBBIK
MyOIMYHOTO
BBICTYIUICHHUS nepen
ayJIuTOpHeil,
apryMEHTHUPOBAHUS "

OTCTaWBaHHS CBOCH TOUYKH
3pEHHL.

Hroro: 68
11 xmacc
Iloemopenue kypca 2
xumuu 10 knacca
6. Teoperuueckue 38
OCHOBBI XUMUU
6.1 Baxxnueiinume 8 Ha3zpiBath BakHeMIIIIIE Bocntanme oOTHOIIEHUS
XUMHUYECKHUE XapaKTePUCTUKH K OKPYXAIOUUM JIFOJSIM

IOHATHSA U 3aKOHBI

XUMHUYECKOIO JIEMEHTA.
OOBACHATD pa3nuuue
MEXy OHATUAMU
«XUMHYECKUU DIISMEHT,
CHYKIIH», «A30TOID.
[IpuMeHATH 3aK0H
COXpaHEHHUsI MaCChl
BEILIECTB ITPX COCTABICHUHN
YPaBHEHUI XUMUYECKUX

Kak  Oe3yClIOBHOW W
aOCOJIFOTHOW  IICHHOCTH,
KaK PaBHOIPABHBIM
COLMAJIBHBIM IIapTHEpaMm,
C KOTOPBIMH HEOOXOIUMO
BBICTpanBaTh

no0poKenaTenbHbIe u
B3aMMOIIO/IJICPYKHUBAFOIIINE
OTHOIIICHHUS, JIAFOTINE




peakuuii. Onpenensith
MaKCHMaJIbHO BO3MOXHOE
YHCIIO0 AJIEKTPOHOB Ha
SHEPreTHYEeCKOM YPOBHE.
3anuceiBaTh rpaduueckue
bopmyssl S-,p-,d-
JJIEMEHTOB.
XapakTepru30oBaTh MOPSAIOK
3aI0JIHEHHS JIEKTPOHAMH
SHEPreTUYECKUX YPOBHEH U
IIOAYPOBHEN B aTOMaXx.
3anuceIBaTh rpaguuecKue
dopmyiiel aToMOB -
3eMeHTOB OOBSACHATH B
YeM 3aKII04aeTCs
(bu3nyecKuil CMbICIT
MIOHATHUS «BATEHTHOCTDHY.
OOBACHATD, YeM
OTIPEIENIAIOTCS BAJICHTHBIE
BO3MO>XHOCTH aTOMOB
pa3HBIX JIEMEHTOB.
CocraBnars rpaduueckue
AJIEKTPOHHBIE (POPMYIIBI
azora, ¢ocdopa, KUCIopoia
U CEpHl, a TAKKE
XapaKTepu30BaTh
W3MEHEHHSI PaInyCoB
aTOMOB XMMHYECKUX
9JIEMEHTOB TI0 TIEPHOJIaM U
A-TpyImimaM nepuoanuecKon
TaOJIUIIBI.

Pemrate PaCUYCTHBIC 3aa"4U.

YeJIOBEKY panocTb
OOIIEHNS U TO3BOJISIONINE
n30erarb YyBCTBa
OJIMHOYECTBA;
dopMupoBaHue

OTHOIIIEHUS K caMuM cebe
KaKk  Xo03si¢BaM  CBOeEH
CynbOBI,
CaMOOTIPEIEISIFOIINMCS 1
caMOpeaTH3yIOIIHUMCS
JIMYHOCTSIM, OTBEYAIOLIAM
32 CBOE COOCTBEHHOE
Oymytee.

6.2.

Crpoenue
BEIIEeCTBA

OOBACHATH MEXAaHU3M
00pa3zoBaHusI HOHHOU U
KOBAJICHTHOM CBSI3H U
0COOEHHOCTH (PU3NYECKUX
CBOMCTB MOHHBIX U
KOBAJICHTHBIX COCJIMHEHHIA.
CocTaBnsATh 31€KTPOHHbBIE
(hopMyITBI MOJIEKYIT
KOBaJEHTHBIX COCINMHECHHUH.
OOBACHITL MEXAHHU3M
o0pa3oBaHUs BOJIOPOTHOMN
W METAIITNYECKOM CBSI3U U
3aBUCHMOCTH CBOMCTB
BEIIECTBA OT BHJA
XHUMHYECKOM CBS3H.
OOBACHITD
MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJI

®opMupoBaHue
LEJIOCTHOTO  BOCHPUSTHS
IIPUPOABI KaK HMCTOYHMKA
’)KU3HHU Ha 3emie, OCHOBE
camoro ee
CYyILECTBOBaHMS,
HY)KJalollelcs B 3aliuTe
U TOCTOSIHHOM BHUMaHHUH
CO CTOPOHBI YEJIOBEKA;




OpPraHUYECKUX H
HEOPTaHUYECKHUX
COCIUHCHHI C IIOMOIILIO
MpEJICTaBICHUN O
rHOpUIN3aH OpOUTAICH.
OOBACHATH 3aBUCHMOCTD
CBOMCTB BEIIECTBA OT THIIA
€ro KpUCTAJUTMIECKOM
penretku. OOBSICHSTH
MPUIUHBI MHOTOOOpa3us
BCIIECTB.

PemraTe PaCUYCTHBIC 3aa4u.

6.3 | Xummueckue 6 [lepeuncnsars npusHaky, no |PopmupoBaHue
peaxkuuu KOTOPBIM KJIACCU(PULUUPYIOT |OTHOLIEHHUS K 3J0POBBIO
XUMHAYECKHE PEAKIIUH. KaKk 3aJory JONroil W
OOBACHATH CYLIHOCTb aKTUBHOMN KHU3HU
XUMHAYECKON peaKIui. YeJI0BEeKa, €ro XOpOIIeTo
CocTaBisTh ypaBHEHHUS HACTPOEHUS u
peaKIuii, OTHOCALIUXCS K ONTUMHUCTUYHOTO B3IJIAAA
OTIpEICIICHHOMY THILY. Ha MUD;
OOBACHATH BIUSHUE Bocnuranue OTHOIIEHMS
KOHIICHTPALIMH pEeareHTOB  |[K OKPYKAIOIIUM JIFOJISIM
Ha CKOPOCTb TOMOT€HHBIX U |[KaKk  O€3yCIIOBHOM U
FETEPOTCHHBIX PEAKIIUMN. aOCONIOTHOM  1IEHHOCTH,
OOBACHATH BIUSHUE Kak PaBHOIPAaBHBIM
pa3nu4HbIX (PaKTOPOB HA COLIMAIBHBIM TIapTHEpam,
CKOpPOCTh XUMHUYECKOI1 C KOTOpPBIMH HEOO0XOAUMO
peaKIyy, a Tak)Ke 3HAUYCHHUE |[BBICTPAUBAThH
MIPUMEHEHHUS 00posKenaTebHbIe u
KaTaJn3aToOpOB U B3aUMOTIOIJIEPIKUBAFOIIINE
WHTUOMTOPOB HA IPAKTUKE. ||OTHOILLICHMS, JlaroIue
OOBSACHATH BIUSHUE YEJI0BEKY pangocThb
WU3MEHEHMsI KOHIIGHTPALUU  ||0OIIEHUS U TTO3BOJISAIONIHE
OJTHOTO U3 pearupyonmx, |[m30eratb YyBCTBA
TEMIIepaTypbl U AaBJICHUS  ||OJJUHOYECTBA,
Ha CMEIICHUE XUMHUECKOTO
paBHOBECHS.
Pemrate pacuerHsle 3a1aun.
6.4. || PactBOpBI 1 OnpenensTs NOHATHE dopmupoBaHue
0 «AHCIEPCHAS] CUCTEMAY. YBKUTEIEHOTO

XapakTepu3oBaThb CBOMCTBA
Pa3JIMYHBIX BUIAOB
JIUCTIEPCHBIX CUCTEM,
YKa3bIBaTh TPUYNHBI
KOAryJisiluM KOJUIOUJIOB U
3HAUCHHE DTOTO SIBIICHUS.
Pemats 3agaun Ha
MPUTOTOBJIEHUE PACTBOPA

OTHOIICHUSI K 3HAHUSIM,
KaK HHTCIIJICKTYaJIbHOMY
pecypey,
o0ecrneunBaroIeMy
Oymaylee yenoBeka, Kak
pe3ynbTaTy
KPOMOTJIMBOTO, HO

YBIJIEKATENIbHOTO Y4eOHOTO




ONpeAeTICHHON MOJISIPHOI
KOHIIEHTpauuu. [ 0TOBUTH
pacTBOp 3aaHHOU
MOJISIPHOM KOHLIEHTPALUU.
OOBSICHATD, TOUEMY
pPacTBOPHI BELIECTB C
MOHHOM M KOBAJICHTHOU
MOJISIPHOM CBSI3bIO ITPOBOJST
ANEKTPUYECKUN TOK.
Onpenenars pH cpenpl ¢
MIOMOLIBIO YHUBEPCAIBHOTO
unaukaTopa. OOBSICHATS C
IIO3ULIMK TEOPUH
ANEKTPOJIUTUYECKON
JIACCOLIMAlMU CYITHOCTh
XUMUYECKUX PeaKUui,
IIPOTEKAIOIIUX B BOAHOU
cpene. CocTaBiATh MOJTHBIE
Y COKPAILICHHBIE HOHHBIE
YpaBHEHUs peaKLIUii,
XapaKTEePU3YIOLIUX
OCHOBHBIE CBOWCTBA
BAKHEUIINX KJIACCOB
HEOPraHUYEeCKHUX
coenuHeHuil. OnpenensiTh
pEeaKkLMIO Cpelibl pacTBOpa
cosu B Bozie. CocTaBisATh
YpaBHEHUS peakLui
TUAPOJIA3a OPTaHUYECKUX U
HEOPraHUYECKHUX BEIECTB.

Pemrars pacuerHbie 3a1a4mn.

Tpyna,

Nunnyuposanue U
MO ACPIKKa
HCCIIEI0BATEILCKOMN
NIesITeIbHOCTH
[IKOJILHUKOB

6.5.

DNEKTPOXUMHUYECK
W€ peaKkunuu

OOBSICHITH PUHITUI
paboTHI TATLBAHUYECKOTO
anemeHTa. OOBSACHATH, KaK
YCTPOEH CTaHIAPTHBIN
BOJOPOJHBIN 3IEKTPO/I.
ITonb3oBatbcs psaIomM
CTaHJaPTHBIX DIEKTPOTHBIX
noTeHIManoB. OTau4aTh
XUMHUYECKYIO KOPPO3HUIO OT
AIEKTPOXUMHYECKOM.
OOBSICHITH IPUHIIHITHI
3aIIUATH METATHYECKUX
W3JIeNINI OT KOPPO3UHU.
OOBACHATH, KAKHE
MIPOIIECCHI TPOUCXOAAT HA
KaToJIe ¥ aHoJIe IPH
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOPOB COJIEH.
CocTaBisTh CyMMapHbIe

dopMupoBaHue
YBKUTEIEHOTO
OTHOILIEHMSI K 3HaHUSM,
KaK HHTEIUICKTYaJIbHOMY
pecypey,
o0ecrneunBaroIeMy
Oyaylee yenoBeka, Kak
pe3ybTaTy
KPOIOTIMBOIO, HO
YBIJIEKATEIbHOTO Y4€OHOTO

Tpyaa,

NuaununpoBanue u
[MOJIEPKKA
HCCIIEI0OBATEILCKOU
eaTeIbHOCTH
MTKOITbHUKOB




YpaBHEHUS pEaKLUi
AIIEKTPOJINA3A.

Pemate pacuerHble 3a1a4u.

7. Heoprannueckas 2
XUMHUS 2
7.1 || Meramibl 1 XapakTepHu30BaTh 001IHe dopmMupoBaHue
2 CBOMCTBA METAJJIOB U YBa)KUTEIBHOTO

Pa3bACHATH X HA OCHOBE
MPEJCTABICHUN O CTPOCHUH
aTOMOB METaJIJIOB,
METaJUIMYECKOM CBSI3U U
METaJIMYeCKOM
KPUCTAJUIMYECKON pEIIeTKeE.
WnnroctpupoBarthb
IIpUMEPaMH CIIOCOOBI
MOJIYYCHUSI METAJIOB.
XapakTepru3oBaTh
XUMHYSCKHE CBOMCTBA
metaiios | A - Il A-rpynn
U QJIIOMHUHHS, COCTABJIATh
COOTBETCTBYIOLINE
YpaBHEHUS PEAKIIUM.
OOBIICHATH OCOOEHHOCTH
CTPOCHHUS aTOMOB
XHMHYECKHX 3JIEMEHTOB b-
IPYIII IEPUOINYECKON
cuctemsl /.M. MeHaeneena.
CocTaBisTh ypaBHEHHUS
peakuui,
XapaKTePU3YIOLIUX
CBOICTBa MeOH, IIMHKA.
TUTaHa, XpoMa, JkeJesa.
[IpenckassiBaTh CBOMCTBA
CILIaBa, 3Has €ro COCTaB.
OOBACHATDH, KaK
H3MEHSIOTCS CBOMCTBA
OKCHJIOB ¥ THIPOKCUIOB
METaJUIOB T0 IEPHOJaM U
A-rpynnaM nepuogu4ecKon
Ta0muEl. OOBACHATH, Kak
W3MEHSIOTCS CBOMCTBA
OKCHJIOB ¥ THIPOKCHIOB
XAMHYECKOI'0 3JIEMCHTA C
MOBEIIICHUEM CTCIIEHU
OKHCJICHHUS €T0 aToMa.
3anuceIBaTh B
MOJIEKYJIIPHOM U HOHHOM
BH/JIC YpaBHEHUS
XUMHUYECKUX PEaKIUH,

OTHOIIEHHUS K 3HAHUSIM,
KaK HHTEJUICKTYaIbHOMY
pecypey,
obecrieunBarIIeMy
Oymylee JyenoBeka, Kak
pe3ysbTaTy
KPOIIOTJIMBOTO, HO
YBIIEKATEIILHOTO Y4EOHOTO
TPyAa,;

NuannupoBanue u
MOJJIEPKKa
HCCIIEA0BATENLCKOM
eI TEILHOCTH
IIKOJIbHUKOB




XapaKTEPU3YIOIINX
KHCJIOTHO-OCHOBHEIC
CBOMCTBAa OKCHUIOB U
TUIPOKCUJIOB METAJLJIOB, a
TaK)Ke IKCIEPUMEHTAIBHO
JIOKa3bIBAaTh HAJTUUHE STHX
cBoicTB. Pacno3naBaTth
KaTHOHBI COJICH C IIOMOIIBIO
Ka4eCTBEHHBIX PEaKLUM.

PemraTs PpaC4YCTHBIC 3aJa4u.

7.2

Hewmeraibl

[

XapakTepHu30BaTh 001IHe
CBOMCTBA HEMETAJIJIOB U
Pa3bACHITH UX HA OCHOBE
MIPEACTABJICHUI O CTPOCHUH
atoma. Ha3eiBaTh 00s1actu
MIPUMEHEHHUS BAXKHEHIINX
HEMETaJIJIOB.
Xapaktepu3oBaTh CBOMCTBA
BBICHIMX OKCHJIOB
HEMETAJUIOB U
KHCIIOPOJICOACPHKALINX
KHCJIOT, COCTaBIIATh
YpaBHEHUSA
COOTBETCTBYIOLIMX PEaKIINI
U OOBSICHSTH UX B CBETE
MpECTaBICHUI
OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX
peakuusax u
AIEKTPOIUTUYECKOMN
JIUCCOIUALINU.

CocTaBnsTh ypaBHEHUS
peakuui,
XapaKTePU3YIOLIUX
OKUCIUTEIbHBIE CBOMCTBA
CEpHOM M a30THOM KHUCIIOT.
XapakTepus3oBaTh
VW3MEHEHUS CBOMCTB
JETYYUX BOAOPOIHBIX
COeIUHEHNN HEMETAJLIIOB 110
nepuoay u A-rpyrmre
MEPUOJUYECKON CUCTEMBI.
Jloka3biBaTh B3aMMOCBSI3b
HEOPTaHWYECKUX U
OpPraHUYECKUX COCAMHEHUI.
CocTaBiATh ypaBHEHUS
peakiuii, OTpakaronInux
B3aUMOCBSI3b
HEOPTraHUYECKUX U
OpTraHWYECKUX BEIIECTB,

dopMupoBaHue
YBa)KUTEIBHOTO
OTHOIICHHS K 3HAHUSM,
KaK HHTEJUIEKTyaJIbHOMY
peeypey,
o0ecreynBaromemMy
Oynyliee uyenoBeKa, KaKk
pe3yibTary
KPOIOTIMBOIO, HO
YBIJIEKATEJIbHOTO Y4€OHOTO

Tpyaa,

NHannuupoBanue u
MOJIJIEPKKa
HCCIIEA0BATENLCKOM
eI TEILHOCTH
IIKOJIbHUKOB




OOBSCHSTH X Ha OCHOBE
TEOPHUU AIEKTPOTUTUYECKOMN
JIUCCOIUAIINN U
npecTaBIeHUsIX 00
OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX
npoueccax. [Ipakrnuecku
pacro3HaBaTh BEIIECTBA C
MOMOIIIbIO KaYE€CTBEHHBIX
peaxkiuii Ha aHUOHBI.
Pewrars pacuerHsie 3a1a4mu.
8. XUMHS ¥ )KU3Hb 6 OOBSICHATD HAYYHBIC dopmMupoBaHue
MPUHIUIIBI IPOU3BOICTBA OTHOILIEHUS K 3J0pPOBBIO
Ha MpUMepe MPOU3BOJACTBA  |KaK 3ajory JOdroil u
CEpHOM KUCIIOTHI. AKTUBHOM KU3HU
[lepeuucnars NPUHIUIIBI YelOBEKa, €ro XOPOIIETo
XUMHUYECKOTO HACTPOCHHUS u
MIPOM3BO/ICTBA, ONTUMUCTUYHOTO B3IJIs/IA
UCIIOJIb3YEMbIE TIPH Ha MHUP;
MOJIYYCHUH YyTYHa. Bocnuranue oTHOIIEHUS K
CocTaBmsTh ypaBHEHUS OKPYKAIOIIUM JIFOJIIM Kak
peaKkuuii, MPOTEKAOIINX 0e3yCII0BHOM "
IIPU MOJIYY€HUHU YyTYHA U abCONIOTHOW  LIEHHOCTH,
cramu. CoOojaTh IpaBuia  ||Kak PaBHOIIPABHBIM
0e3omacHoi paboThI CO COLIMATIbHBIM TapTHEpaM,
CpelIcTBaMU OBITOBOM C KOTOpPBIMH HEOOXOAMMO
xuMuH. OOBICHSITD BBICTpauBaTh
MPUYHHBI XUMUYECKOTO n00poXKeaTeIbHbIe u
3arpsi3HEHUs BO3/1yXa, B3aMMOMOIIEPKUBAIOLIUE
BOJIOEMOB H TTOYB. OTHOIIICHUS, JIAtoIIre
YEJIOBEKY pagocThb
Pemarts paCyYCTHBIC 3a1a1H. O6HI€HI/I$I U II03BOJISIOIIE
u30erarb YyBCTBa
OJIMHOYECTBA;
Hroro: 6
8
Bcero: 1
3
6

ITpakTrueckas yacts 10 kiacc




Ne i/t

Conepxanue KomanuectBo
aBTOpCKas MporpaMma paboyas
nporpamMmma
1 [TpakTuyeckue paboThI 6 6
2 JlaGopaTopHbI€ OMBITHI 16 16
3 KontposbHbIe paboThI 3 3
[IpakTrueckas yacthb 11 kiacc
Ne n/mt Copnepxanue KomuuectBo
aBTOpPCKas Mporpamma pabouas
nporpamma
1 [IpakTuueckue paboThI 7 7
2 JlabGopaTopHBIE OMBITHI 3 3
3 KonTtponbHbie paboThl 3 3

IIpunaoxenue 1



KAJTEHAAPHO-TEMATHUYECKOE INTAHUPOBAHUE

10 ximacc - 68 yacoB (2 4 B HEJIEIIO)

n/n

Tema ypoka

Hama

npoeedeHus

njian

\ daxkm

Kop.
paboma

Teopusa xumuueckozo cmpoenus opzanuieckux coeounenuii. Ilpupooa xumuueckux ceazeii (7 u.)

1. [Ipenmer oprannyeckoit xumuu. MOT 001 ,003, 016

2. Teopust XUMHUYECKOTO CTPOEHUSI OPTaHUYECKUX
BEILIECTB.

3. IpakTnyeckas padora Nel «KauectBeHHOE
olpeziesIeHUE yriepoja, BoJopoia U Xjaopa B
opranndeckux emniectsax» MOT 005

4, CocTosiHue HJIEKTPOHOB B aTOME.

5. DneKTpOHHAs IPUPOIa XUMUYECKUX CBSI3EH B
OpPraHUYECKUX COCTUHECHUSIX.

6. Kiaccudukanys opraHMuecKux COeJMHEHHH.

7. O606maromuii ypok mo teme «Teopust XuMUYeCKOTro
CTPOEHHs. OpPraHUYECKUX coenuHeHun. Ilpupona
XUMHUYECKUX CBSI3EH».

2. Yeneeooopoowt (18 u.)

2.1 llpenesibHbIE YIJIEBOAOPObI — AJIKAHBI (S 4.)

8. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.

9. ["'omos0rK 1 U30MEpHI ATKAHOB.

10. |Meran — npocTelunii IpeaCcTaBUTENb AIKaHOB.

11. | Pemenue pacyeTHBIX 3a/1a4 Ha BBIBOJI (DOPMYJIbI
OpPraHUYECKOTO BEIIECTBA [0 MACCOBOM J10J1€
XUMHUYECKOT0 JIEMEHTA.

12. | Pemrenue pacdeTHBIX 3a/1a4 HA BBIBOJT (DOPMYITBI

OPraHNYCCKOIo BCIICCTBA IO MMPOAYKTAM ClrOPpaHUs.

2.2 HenpeneJibHbIe YIV1€BOI0PO/bI (AJIKEHbI, AJIKAANEeHbI H ATKHHBI) (7 1)

13. |HemnpenenbHbIe yriaeBOAOPOABI. AJKEHBI: CTPOCHHUE
MOJIEKYJI, TOMOJIOTHUS] U H30MepHusl.

14. |Ilony4enwue, cBOICTBa U IPUMEHEHHE AJTKEHOB.

15. |IIpakTnyeckas padora Ne2 «[lomydenue sTuiieHa u
onbIThl ¢ HUMY. TOT 005

16. | AnkanueHsl.

17. | AuetusneH U ero roMoJIOTH.

18. |Pemenue pacueTHBIX 3aj1a4 10 TeMe

19. | Ob6o6maromuii ypok o teme «HemnpenenbHeie
YIII€BOJOPOIBI: AJTKEHBI, ATKAAHEHBI U ATKUHBDY.

2.3 Apenbl (ApoMaTH4yecKHe yrijeBoa0poanbl) (2 1)

20. | BbeH3on u ero roMoJIorH.

21. | CgoiicTBa G€H30Ja M €T0 TOMOJIOTOB.

2.4 IlpupoaHbie HCTOYHHKH H NepepadoTKa yriaesoaopoaos (4 4.)

22. | IlpupoiHbIC HCTOYHUKH YTIICBOIOPOJIOB.

23. |Ilepepabotka HEQTH

24. | O606maromuil ypok o reme «YTIeBoJI0pOIbI».

25. | KonTtpoabHnasi pa6ora 1 o remam «Teopus




XUMHUYECKOTO CTPOCHUSI OPTAHUYECKUX COETUHEHUI,
«YTIJIEBOLOPOABI.

3. Kucjopoacoaep:xaimue opraHndecKue

COCIMHEH

us (24 4)

3.1 Cniuptsl U ¢eHoJsl (6 4.)

26. | OgHOATOMHBIC MPEICITHHBIC CITUPTHI.

27. |IlomyyeHne, XUMUYECKHE CBOMNCTBA U TIPUMCHEHUE
OJTHOATOMHBIX TPEIEIbHBIX CITUPTOB.

28. | MHOroaroMHbI€ CIIUPTHI.

29. | ®eHonbl U ApOMATUYECKHE CIUPTHI

30. | Pemenne pacyeTHBIX 3a/1a4 IO TEME

31. | O6o6maromumit ypok 1o teme «CrupThl B GEHOJIBI

3.2 Anberujibl, KeTOHbI 1 KAapOOHOBBIE KUCJIOTHI (8 1)

32. | KapOboHumbHBIE COCTUHEHUS — QJIbJICTUBI U KETOHBI.

33. | CoiicTBa ¥ MPUMEHEHHE ATTbIACTHUIOB.

34. | KapO6oHOBBIC KUCIIOTHI.

35. | Xumu4eckue CBOMCTBA U MMPUMEHEHHUE OJHOOCHOBHBIX
MIpeICTbHBIX KAPOOHOBBIX KHCIIOT.

36. |IIpakTuyeckas padora Ne 3 «[lonyuyenue u cBoiicTBa
KapOOHOBBIX KUCIIOTY.
HOT 005

37. |IIpakTuyeckas padora Ne 4
«PemieHne 3KCIepUMEHTANIBHBIX 33/1a4 Ha
pacniozHaBanue oprannueckux semiects». MOT 005

38. | PemeHue pacueTHBIX 3a/1a4 110 TEME

39. | Ob6obmaronuii ypok 1mo Teme «AJbIeruibl, KETOHBI U

KapOOHOBBIE KUCIOTHI»

3.3 C.uio:xknbie 3¢upbl. Kupsbl (4 1)

40. | CiioxxHbI€ YQHPBHI.

41. | Kupsl. Moromue cpeacTsa.

42. | O6o6maromuii ypok mo teme «Kuciaopoaconepsxaiue
OpPTaHUYECKUE COCTUHCHUS

43. | KonTpoJabHas paGoTa 2 1o Teme

«Kucnopoaconepxaiire opraHu4ecKue COeTUHEHHS

3.4 YraeBoasl (6 1)

44, VrieBonnl. I'mroko3a.
45. | Onurocaxapunsl. Caxapo3sa.
46. | Ionucaxapuasl. Kpaxmai.
47. | Lemrrono3a
48. |IIpakTHyeckas padoraNe 5 «Pemenue
HKCIIEPUMEHTAIBHBIX 33124 Ha TIOJTYYCHUE U
pacrno3HaBaHHe OPraHUYECKHUX BEIIECTBY.
HOT 005
49. | O600marmuid ypoK Mo TeMe «YTIIECBOIB)
4. A3oTcoeprkamme opranndeckme coeqruHeHus (8 1)
50. | AmuHBI
51. | AMUHOKHUCIIOTBI
52. |benku
53. | AzoTcopepikaniye reTepoIKINIeCKHe COSIMHECHUS
54. | HykyienHOBbIE KHCIOTHI
55. | Xumus u 310pOBhE UETIOBEKA




56.

O6o0mmaromuii ypok 1mo teMe «A30TcoepKaline
OpPraHUYECKUE COCTUHEHUS

57. | KontponpHas padota 3 1o Temam «YTIEBOABI»,

«A30TCOAEpIKAIINE OPTAHUYECKUE COSTUHEHHS
5. Xumus nosumepos (11 1)

58. | CuHTeTHUEeCKHE MOJTUMEPHI

59. | Konpencanmonuslie nosmmepsl. IleHomacTsl.

60. |HarypanpHblii Kayuyk

61. | CuHTeTHuyecKre KayuayKu

62. | CuHTeTnyeckue BOJIOKHA

63. |IIpakTuyeckasi padora NeS «Pacrno3HaBanue
iactMace ¥ Bojgokon» MOT 005

64. | Opranuyeckas XuMusi, YeJIOBEK U MPHUPOJA.

65. | O6o6maromumii ypok mo reme «XuMusi HOJTMMEPOBY

66. |PemieHue TecTOBBIX 3a/1a4 110 KypCy OpraHU4eCcKOu
XUMHAH

67. |Pemenue 3a1a4 mo Kypcy OpraHM4ecKol XUMUHU

68. | WTorosslil ypok no kypey xumuu 10 kinacca

KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE
11 kmacc - 68 yacoB (2 4 B HEJIEIIO)




n/n

Tema ypoka

Hama

npoeedeHus

niawn \ daxkm

Kop.
paboma

TeopeTruueckne 0CHOBBI 001LIeH XUMHH

Tema 1. BaxkHeliline XuMH4YecKHe MOHATHUS U 3aKOHbI (8 4acoB)

ATtoM. XuMudeckuii 3neMeHnT. M130Tonbl.
IloBTOpenue npoiineHHoro B 10 ki1

Bxoanasi koHTposbHas padora Nel

3akoH COXpPaHCHUA MaCChl U SOHEPTUU B XMMHNHU

[Tepuonnueckuii 3akoH. Pactipeienenue 3J1€KTpOHOB B
aTOMax 3JIEMEHTOB MaJIbIX MIEPUOJIOB.

Pacnipenenenue 3J€KTPOHOB B aTOMaX OOJIBIINAX
TIEPUOJIOB

[Tonoxenue B [ICXD Bosioposaa, IaHTaHOUIOB,
AKTHHOUJIOB MCKYCCTBEHHO IOJIYYECHHBIX DJIEMEHTOB

BaneHTHOCTD M BaJICHTHBIE BO3MOXKHOCTH aTOMOB

Hepnozmqecxoe N3MCHCHHEC BAJICHTHOCTU U paiuyCOB
aTOMOB.

Tema 2. CTpoenne BemecTBa (

7 4acoB)

OCHOBHEBIE BUJIBI XUMHYECKOM cBs3u MoHHAas U
KOBaJICHTHAasA CBsA3b

10

CocraBiieHne 3J1eKTPOHHBIX (DOPMYIT BELIECTB C
KOBAJICHTHOU CBA3BIO

11

Meramumueckas cBA3b. BogopoaHas CBs3b.

12

HpOCTpaHCTBeHHOG CTPOCHUC MOJICKYIJI

13

CrtpoeHue kpuctauioB. Kpucrayinueckue pereTKu.

14

[TprunHbl MHOrO0Opa3us BEIIECTB

15

Konrtpoabsnas padora Ne2 mo temam «BaknHeiimme
XHMHYecKHe MOHATHS U 3aKOHbD», «CTpoeHue
BeIIEeCTBA»

Tema 3. Xumuyeckue peakuuu

(7 yacoB)

16

Krnaccudukanus XuMHUECKUX peakiui

17

Knaccudukanmsi XumMuuecknx peakiuii

18

CKOpPOCTh XMMHUYECKUX PEAKITU

19

CkopocTh XMMHUECKUX peakuuid. Knnetnueckoe
YPaBHEHUE PEaKIIHH.

20

Karamus

21

XUMHUYEeCKOe PAaBHOBCCHUC U CIIOCOOBI €T0 CMCIICHUA

22

Ypok-0606111eH1E 0 TeMe «XUMUYECKUE peaKIIUN»

Tema 4. PacTBopsl (7 4acoB)

23

JlucniepcHbIE CUCTEMBI

24

CriocoObl BhIpaKEHUsI KOHIIEHTPALMU PaCTBOPOB

25

Pemenue 3an1a4 Ha MIPUTOTOBIEHUE PacTBOpa
OINPEETICHHON MOJISIPHOM KOHIICHTPALIUU

26

IIpakTnyeckas padora Nel Ilpurorosienue
pacTBOpa € 32JaHHOI MOJISIPHOH KOHLIEHTpaL e

217

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I Jucconuranms. BO[[OpOI[HLIﬁ
IIOKa3aTelb.




28

Peaxuuu moHHOTO OOMEHA

29

IM'uaponu3 opraHUYeCKUX U HEOPraHUYECKUX
COETUHEHUN

Tema 5. JnekTpoxumuyeckue peakuuu (5 yacon)

30

XUMUUYeCKHe UCTOYHUKHA TOKa

31

P?II[ CTaHAAPTHLBIX JJICKTPOJHBIX IOTCHIIMAIOB

32

Koppo3usi MeTasioB u ee npeaynpexcHue

33

DJIEKTPOJIN3

34

Hrorosasi konTpoJbHasi padora Ne3 3a | mosyroaue
no pasaeny «Teoperuyeckne 0CHOBbI XUMHH»

Tema 6. Mertasibl (12 yacos)

35

OO01mas xapakTeprCcTHKa METaJNIOB

36

00630p METAIUITMYECKUX DJIEMEHTOB A-TpYIII

37

OO0wmii 0030p METAJUIMYECKUX 3TeMeHTOB b-rpynn

38

Mennb

39

IHunak

40

Tutan u xpom

41

JKeneso, HuKeIb, IIaTHHA

42

Cru1aBbl METANIOB

43

OKCI/IIH)I U TUAPOKCHU Bl MCTAJIJIOB

44

IMpakTuyeckas padora Ne2 Pemenue
JKCNepUMEHTAJTbHBIX 32/1a4 N0 TeMe «MeTaib»

45

Pemenue 3agau

46

KonTpoabHast pabora Ned nmo teme «Metasuibi»

Tema 7. Hemerannl (10 yacoB)

47

0O0630p HEMETAIIIIOB

48

CBolicTBa M IPUMEHEHHE BAKHEHIINX HEMETAJUIOB

49

CsoiicTBa 1 IIPUMCHCHUC BaKHEHIIINX HEMETAJIJIOB

50

061112151 XapaKTCPUCTHUKA OKCUAOB HEMETAJIJIOB U
KHUCJIOPOJOCOACPKAIINX KUCIIOT

51

OKHCIUTEIBHBIC CBOMCTBA a30THOM U CepHOﬁ KHUCJIOT

52

CepHast KuCJIOTa U a30THasi KUCIOThL. VX mpumeHeHue.

53

BOI[OpO,I[HLIe COCOIMHCHU HEMCTAJLJIOB

54

I'eneTnueckasi CBsI3b HEOPraHUUECKUX U OPTaHUYECKUX
BEILECTB

55

IIpakTnyeckas padora Ne3. Pemenne
JKCIEPUMEHTAJBHBIX 32124 110 TeMe «HemeTanib

56

KoutpoJsbHas padora Ne 5 no reme «Hemerauibn)

Tema 8§ Xumus v sku3Hb (S 4acoB)

57

XHMHS B IPOMBIIUICHHOCTH. [ IpyHIIMIIBL
IIPOMBILITIEHHOT'O IIPOU3BOJICTBA

58

XUMHUKO-TEXHOJIOTHICCKIE IMPUHIUITBI
MMPOMBIIIJICHHOT'O TTOJIYUYCHUA MCT&J’IJ’IOB.HpOI/ISBO,Z[CTBO

YyT'yHa.

59

[IpousBoacTBO cranu

60

Xumus B ObITY

61

XuMu4decKasi IPOMBITINICHHOCTh U OKPY KaloIas cpesa

Tema 9 IlpakTukym. O60011eHH

e (74yacoB)

62

ITP/P Ne4 PemieHue 3kcrniepuMeHTAJIBHBIX 32/1a4 110
HEOPraHu4eCcKOM XUMHHU




63 I1P/P Ne 5 Pemienue 3kcnepuMeHTATbHBIX 3a/1a4 10
OpPraHu4ecKoi XUMHH

64 ITP/P Ne6 PemeHue npakTHYeCKHX PACYETHBIX
3ama4

65 I1P/P Ne7 IlonydeHue coOMpaHue U pacno3HaBaHUe
ra3oB

66 [ToaroroBka K KOHTPOJBLHOH paboTe

67 UToroBasi KOHTpoJIbHasi padoTa Ne6

68 Ananu3 KOHTPOJILHOU paboTel. OO0OIIEeHNE
MPOIICHHOTO MaTepuaa

IlepeyeHb yueOHO-MeTOAMYECKOT0 0OOeceYeHust

HartypanbHbie 00beKTbI.

IIpuaoxenne Ne2




Komneknuu MHHEpaoB TOPHBIX MOpPOJ, METAJUIOB, CIUIABOB, MHUHEPAIbHBIX YHAOOpPEHHIA,
IUIACTMACC, KaydyKOB, BOJOKOH. KOJIEKIMM MCHOIB3YIOTCS TOJNBKO [UIsl O3HAKOMIICHHS
y4alluXxcsl ¢ BHEIIHUM BUJIOM U (PM3MYECKUMH CBOMCTBaMU M3y4aeMbIX BEILECTB U MaT€pPHAJIOB.

XuMHYeCcKHe PeaKTUBbI 1 MATEPHAJIbI.

[IpocThie BemecTBa: Meab, OpOM, HATPUM, KadblUW, QJIIOMUHUN, MarHuh, JKeJes3o.
CII0)KHBIC BEIIIECTBA:

Okcupl — Meu (1D, KaJIBIIHS, Kesesa (I10), MarHusl.
Kucnotst — COJISTHAS, cepHasi, a30THAasl, docdopnas.
OcHoBaHMsI — TUAPOKCHU HATPHsL, TUAPOKCU KANbLIMS, TUAPOKCH Oapusi, 25% BOIHBINA pacTBOp
aMMHaKa.

Comu — xyopunbl Hatpus, mean (I1), sxenesa (I1I), amomMuHUS; HUTPATHI Kaausl, HATPHs, cepedpa;
cynbdarer meau(ll), sxenesza(Il), »xemesa(Ill), ammonms; womun Kamusi, OpOMHI HATpPUS.
Opranuyeckue COEIMHEHUS — OJTAHOJ, YKCyCHas KHCIIOTa, METHJIOBBIH OpaHXEBbIH,
dbeHondTanent, 1aKMyc.

Xumuyeckas JjadopaTopHasi ocyaa, annaparsbl 1 NpuooOpskI.

XuMuueckas nocyaa nmoAapa3acisi€TCd Ha ABC I'PYIIIBI: MOCYAa MJII AEMOHCTPAIIMOHHBIX OIIBITOB
U 11oCyJa JJIs1 BBIITOJIHCHHSA OIBITOB YHalllUMUCA.

1. IIpuGops! 1 paboOTHI C ra3aMu — NOIyYCHHUE, COOMpaHHe, OYHUCTKA, CYIIKa, TOTJIOIEHHUE
ra3oB; peaklMu MEXAy IIOTOKaMHU Ta30B; PEaKkLMM MEXIy ra3aMd B DJJIEKTPUYECKOM
paspszie; peakuu MEXy ra3aMu IPH MTOBBIIICHHOM JABJICHUU.

2. AnmapaTsl ¥ IpUOOPHI IS OIBITOB C KUAKUMH U TBEPJBIMU BEIIECTBAMH — MEPETOHKA,
GwIbTpOBaHME, KPUCTAIUIN3ALMS; IPOBEICHUE PEeaKLUi MEXy TBEPABIM BEILECTBOM U
JKUJKOCTBIO, )KUJKOCTBIO M JKUJIKOCTBIO, MEK1y TBEPIBIMU BEIIECTBAMH.

BHe »Tol KmaccuduKauu HaXoAATCs ABE TPYIIBI y4eOHOM anmnaparypsl:

1. Jnga usydeHHs TEOPETUUYECKUX 3aKOHOB XHMMHUHU — WLIIOCTPALMsS 3aKOHA COXpPaHEHUS
Macchl BEIIECTB, JEMOHCTpAIMsl JJIEKTPOIMPOBOAHOCTH PACTBOPOB, JIEMOHCTpAIIUS
JIBUKEHUS HMOHOB B DIIGKTPUYECKOM TIONIE, JUISl M3Y4YEHHs] CKOPOCTH peakluu |
XUMHUYECKOTO PABHOBECHS.

2. JIns WIDTIOCTpallid XMMHYECKUX OCHOB 3aBOJICKHX CIIOCOOOB TONYYEHHUS HEKOTOPBIX
BEIECTB (CEPHOM KUCIOTHI, aMMHAKa).

Mopean.

Monenu npeaHa3zHavYeHbI 7151 00JeTYeH s BOCIPUSTUS U OCMBICIICHUs coaepkanus. OObeKkTaMu
MO)IGJIHpOBaHI/ISI B XHMMHH SABJIAOTCA aTOMBI, MOJ'ICKy.]'H:I, KpI/ICTaJ'IJ'IBI. 3aBOI[CKI/I€ annapaTLI,
MPOUCXOASAIINE Tpouecchl. Vcrmonb3yroTcs MOAENIM KPUCTAUIMYECKUX PEHIETOK —aiMasa,
rpaduTta, BoAbL. YTJIEKUCIIOrO Ta3a, Hoja, xenes3a, Mmeau, Mmaraus. Habopbsl Mozernei aToMoB J1jist
COCTABJICHHS IIIAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYI.

YueOHBbIC MOCOOMSA HA MEYATHON OCHOBE.

K 3T10il rpymnme quaakTHUeCKUX CpelICTB OTHOCAT TaOMUIIbl, rpaduuecKkue TuarpaMMmbl, CXeMBbl,
ACKU3bI, PUCYHKH, (oTorpaduu, MOPTPETHI BHIAAIOIUXCA YUEHBIX-XUMUKOB. 300pazuTenbHble
ocoOHsl CIOCOOCTBYIOT aKTUBM3AIMKM MBICIUTEILHON NEATEIbHOCTH yJYaIuXcs, MOOUIH3AIUN
UX BHHMMAaHUS UM HHTEpeca, BBIJEICHHUIO CYIIHOCTH IIpeIMeTa WM SBJIEHUS. PemnieHuro
BO3HHKIIIEH B X0J1e YPOKa MPOOIEMBI.

Tabmuiel MOCTOSIHHOTO 3croHupoBaHus: «llepuonnyeckass cUCTeMa XUMHUYECKHX DSJIEMEHTOB
HAN. MenneneeBa», «Tabnuia pacTBOPUMOCTH  KHUCJIOT, OCHOBaHUHW W COJICH»,



«OJIEKTPOXUMUYECKUN pA HaNpsHKEHUH MeTauioB». BO3MOXKHO HCIOJIB30BAaHUE APYTUX
JUAAKTUYECKUX MAaTEepHalIOB: TETPAaJu Ha II€YaTHOW OCHOBE, OTIENbHBIC JTUCTHI-MHCTPYKIIHH,
KAPTOYKM C 3aJaHUSMHU PAa3HOM CTENEHU TPYAHOCTH JUIsl M3Y4YEHUS HOBOIO MaTepHala,
CaMOIIPOBEPKM M KOHTPOJISI 3HAHMW ydamuxcs. Jlias yCKOpeHus HaBBIKOB XHMHUYECKOTO
9KCHEPUMEHTA UCTIONb3YIOTCS MHCTPYKTHUBHbBIE TaOIUIBI.

Texuunueckue cpeacrsa ooyuenus (TCO).

K TCO oTHOCAT TEXHHYECKHE YCTPOMCTBA, C TIOMOIIBIO KOTOPBIX OOYYarOIIMMUCS

BOCTIPUHUMAETCS uH(popManus 9KpPaHHO-3BYKOBBIX CpEeICTB 00y4YeHHS.
CraThuHbBIE O3KpaHHO-3BYKOBBIE CpEICTBA — JUAQHIBMBI, JUATIO3UTUBBI, CIANABI Ui
rpadomnpoekropa.

KBasumuHaMU4yHBIE — CEpPUM TPAHCHAPAHTOB, IIOKA3BIBAIONIME JTUHAMUKY HCCIICIOBAHMUS.

JluHaMu4HbIE — JOKYMEHTAJIbHBIE MYJIbTUIUIMKALIMOHHBIE , XPOHUKAIBGHBIC U JAPYrue (UIbMBI.
KoMnbrorep, MylnbUMEIUNHBIN IPOEKTOP, SKPaH, UHTEPAKTUBHAS J1OCKA.

Cnucok Jureparypbl

Jlureparypa AJs y4amumxcs

1. Xumusa 10. Yuebnuk [Ins oGmieoOpazoBarenbHbix 1ikoa ( 0a3oBwiii ypoBenb) H.E.
Kysnenosoii, 1.M. Turtooii, H.H. I'apa, M.: «Benrana—Ipac», 2017.

2. Xumus 11. Yuebuuk st obureoOpasoBarenbHbIX KON (6a3oBblii ypoBenb) H.E.
Kysnenona, A.H. JIéekuna, M.A. Illaranosa, M.: «Benrana—I'pad», 2017.

3. Xummus. Ilocobue-penerurop s mocTtymarommx B By3sl — PoctoB /Il u3a-Bo
«Dennkcy, 2000. 768c

4. XUMMUSI. IToaroroBka k EI'D. TemaTtuueckue TecTbl. ba3oBblil U MOBBIICHHBIH YPOBHH.
10-11 kmaccer: mox pexn. B.H.Jlopouskuna. - PocroB u//1: uzn-so Jleruon, 2017. 476 c.

Jlureparypa AJs y4uTeJ s
Xumus. [locoOue-peneTuTop Ajis MOCTymarommx B By3sl — PoctoB H//: u3a-Bo
«Dennkcy, 2000.-768c

2. 3ommep K. Akkymynsatop 3HaHuii o xumui. Ilep. ¢ Hem. 2-e uza. — M.: Mup, 1984. —

294c., nin.

3. Xomuenko I'.Il. [Tocobue mo xumuu ana nocrynarommx B BY3sl.- M.: HoBas BomHa,
1996.-462c.

4. Jléskun A. H., KapuoBa A.A. IllkonbHas xumus: camoe HeoOxomumoe. — CIIO.:

«ABasnony; «Az0yka-kiaccukay: 2006. — 288c.

5. Kapnosa A.A., JIéskun A.H. Oprannyeckass XUMHUs: 3a7a4dl U MpaKTHUYECKue paboThl. —
CII6.: «ABanony; «A30yka-knaccuka»: 2005. — 240c.

6. Apremenko A.M. Opranndeckas XUMHs: Y4eOHHMK JJISl CTY/EHTOB CpPEeIHUX cIell. ydel.
3aBenennii. — M.: Breiciiag mikona, 1998. — 544c.

7. TlerpoB A.A., bampsn X.B., Tpomenko A.T. Opranuueckas XuUMHS: Y4EOHMK ISt
By3oB//moa pen. Craganuyka M.JI. — CII6.: «MBan ®@enopos», 202. — 624c.

8. Peaknum Heopranmuyeckux BemiecTB: crpaBouHuK /P.AJImmun, B.A. Monouxko, JIJI.
Annpeesa; oa pen. P.A. Jluguna. — M.: Ipoda, 2007. — 637c.

9. Jlumun P.A. CrpaBouHuk 1o oOmieii u Heopranuveckoil xumuu. — M.: [Ipocsemenue:
Vueb.aut., 1997. — 256¢.

10. YepuoOenbckas .M. Meronnka oOyueHHs XUMHUHM B cpemHed mkoine. — M.: Bmamoc,
2000.- 335c.

11. http://www.alhimik.ru - Alhimik. TTone3nbie coBeTbl, 3)(HEKTHBIC OMBITH, XUMUUECKHE
HOBOCTH, BUPTYaJIbHbII PENETUTOP, KOHCYJIBTAIIMH, Ka3yChl U JISANCYCHI, UCTOPHS XUMHU



12. http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc - O6miasi U HeopraHu4ecKass XUMHSL:
yacTh 1. Matepuansl o o01mel XUMHUH 1715 yJaluXxcsi XUMUKO-OMOIOTHYECKUX KIIaCCOB:
OCHOBHBIC MTOHSTHUS XUMUH, CTPOCHHUE aTOMa, XUMUYECKas CBSI3b.

13. http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - O061as 1 HeOpraHuYecKast XUMUSL:
qacTh 2. Marepuansl 10 HEOPraHMYECKONH XUMHUH JUIS YYAIIUXCS CHEIHaTU3UPOBAHHbBIX
XUMHUKO-OMOJIOTHYECKUX KJIACCOB: OCHOBHBIE KJIACCHI HEOPTaHMYECKUX COCAMHEHUH, UX
CBOWCTBA U CLIOCOOBI MTOTYYCHHUS.

14. http://nemi.wallst.ru/ - DxcrnepuMeHTanbHBI yd4eOHUK MO OOmeH xumum is 8-11
KJIACCOB, MPEAHA3HAUYEHHBIN KaK JUId M3ydeHUs XuMuu "c Hyas", Tak U IS IOATOTOBKU
K 9K3aMEHaM.

15. http://www.en.edu.ru/ EcTecTBeHHOHay4YHBII 00pa30BaTEIbHBIIN MTOPTAIL.

16. http://www.alhimik.ru/ - AJIXUMUK - Bair moMOIIHHK, JOIMAH B MOPE XHMHYECKHX
BEILIECTB U SIBJICHUMU.

17. http://college.ru/chemistry/index.php OTKpPBITBII KOJIIEHK: XUMHS

18. http://www.chem.msu.su/rus/school/zhukovl/welcome.html

IIpuioxenue 3

Kpurepun u HopMbI OLICHKH 3HAHUI U YMEHHUI1 00yUyaromuxcst


http://www.chem.msu.su/rus/school/zhukovl/welcome.html

KoHTponb pe3ynpTaToB 0OyueHHs SBISETCS OJHOM M3 BaKHEHIIMX KOMIIOHEHTOB
nporecca oOydeHus: XxuMud. B mporecce o00ydeHHs IOMKHBI OBITh YCTAaHOBJIEHBI YETKHE
B3aMMOCBSI3H MEX1y MOHATHAMH, GOPMUPYEMBIMH y yJanuxcs. VIMeHHO TakuM 00pa3oM y HUX
co3gaercs omnpezesieHHas cucreMa 3HaHui. Kaxnas HOBas Tema paccMaTpHBAaETCs JIMIIb MOCIIE
TOT'0, KaK YYUTENb IIPOBEIET KOHTPOJIb OLIECHUBAHUS YPOBHS YCBOEHUS IOJIyYE€HHBIX 3HAHUH IS
BOCIIPUATUS HOBOTO MarepHaia. BbimomHeHHe Kakux-mu0o YHpaXHEHUH IO HOBOW Teme
CrocoOCcTByeT OoJjiee MOJHOMY, OCO3HAaHHOMY YCBOGHHUIO MaTepHaja, CO3MaeT YCIOBUS Ui
(dbopMuUpOBaHUS Yy y4YalIMXCS CUCTEMbl XMMUYECKHX IMOHSTHH, JIOTHYECKH CBS3aHHBIX JIPYT C
JIPYTOM.

KoHTposp 3HaHUK ydaniuxcsl TOJKEH INPOBOIAUTHCS YUUTENIEM CHCTEMaTU4yecKd. Buibl
KOHTPOJISI MOTYT OBITh IMPONKCAHBI B TOJ0BOM TEMAaTHUYECKOM IUIAHUPOBAHUH, a TAKXKE B IUIAHE U
KOHCHEeKTe ypoka. OpUeHTHPOM Ui YUUTENS] XUMHUU JIOJKHBI ObITh UMEIOIIMECs B Iporpammax
pyopuku «JloCTIKeHUE MPEAMETHBIX, METAIIPEIMETHBIX U IMYHOCTHBIX PE3YIbTATOBY.

KHaCCI/Id)I/IKaL[I/II/I BH 0B KOHTPOJIA PE3YJIBTATOB 06V‘-I€HI/ISI XHUMHHU
1. Ilo MECTY B V‘l€6HOM IIPOIIECCE

BBoankbIi AKTyanusainus OomopHEIX [IpeaBapuTenbHBIA KOHTPOJIL OCYIIECTBIISIOT
KOHTPOJb WJIM OCTATOYHBIX 3HAHUU HO| UI AMArHOCTHUKU
TEME HUCXOJIHOT'O VPOBHS 3HAHUU U YMEHUM

MIKOJBbHHMKOB, ITIO3TOMY IIPUMCHACTCA B HAYAJIC
V‘IC6HOFO roga, nepca N3y4CHMEM HOBOI'O
pa3aciia il TCMbI

Texymmmii KoHTpoJib YCBOCHHUS IIpoBoanTCcs yUuTEIIEM Ha MPOTSHKCHUHM BCETO

KOHTPOJIb y4eOHOro MaTepuaia B Y4eOHOI'0 3aHATHS C IIEIbI0 OTCACIKUBAHMS
X0JIC TO3HABATCIIHFHOI'O Ka4eCTBA YCBOCHUS XUMHUYCSCKUX 3HAHUN 1
mpoirecca YMEHMH, pACCMOTPEHHBIX Ha YPOKE

Tematnmueckuii | Mtorosas nmpoBepka 1o IIpoBoauTCs MOCIE U3YUEHUS KAKOTO-JIM00

KOHTPOJIb TEME YYeOHOr0 MaTepraia | KpPYIIHOI'O pa3jela Kypca, Kak IPaBUJIO, B KOHIIE

YETBEPTH, IIOJYTOIMS, TPUMECTPA, YIEOHOrO

HTorosurit Bua KOHTpOJISI YCBOSHUS IIpoBoauTcs B popMe HTOrOBOM KOHTPOJILHOM

KOHTPOJb y4eOHOro MaTepHaia 3a paboOTBI/KOHTPOILHOIO TecTa nian B hopme 'HMA
BECh Kypc 00yUYeHHS i EI'D

1. Ilo ¢opMe npoBeaCHUS.

* UnguBuIyanbHBIN.

» OpoHTATBLHBIA (MAaCCOBBIIL).
2. Ilo crioco0y opraHu3aium.

* YCTHBIN.

* [IMcbMEHHBIMN.

e[ IpaKTHUECKUIA.

OueHuBaHMne yCTHOTO OTBETA

NumBuayajibHbIi KOHTPOJIb PE3YIbTaTOB MOXKET IPOBOAUTHLCS HA YpOKe Kak B (hopme
KpaTkoro ompoca ¢ Mectra ((dpoHTambHAs KOHTpOJUpYyIomas Oecema), Tak W B BHUJE
00CTOSITeIbHOI NMPOBEPKHU 3HAHUN M YMEHMI{ y 10CKH. DTOT BUJ ONpoca (MHAWBUAYATbHBIN)
MO>KHO MPOBOJUTH Ha ATallax aKTyalln3alliy 3HaHUM, U3y4eHHs HOBOIO MaTepuaa, 3aKperuieHus
Y COBEpILECHCTBOBaHMSI 3HAHUI U IIPOBEPKH YCBOEHHS HOBOrO Marepuana. Bonpocs! yunrens s
KpaTKOT'O OIpOca J0JKHBI OBITh JTAKOHUYHBI, CPOPMYIHPOBAHBI B MOHITHBIX YUEHUKY TEPMUHAX
U TpeOoBaTh KpaTKoro oTBera. (g SKOHOMMHM BpPEMEHH MOXKHO HCIOJIb30BaTh KapTOUKH C
BOMNPOCAMHU, Ha KOTOPbIE YYEHUKHU TOTOBATCS OTBETUTH Y JIOCKH.

Bo Bpemst oTBeTa yuamierocs JUisi JOCTUKEHHUsI YCTOMYMBOIO BHUMAaHMS KJlacca IOJIE3HO
MIPELYCMOTPETh MOCIEAYIOIIEE 32 OTBETOM PELEH3UPOBAHHUE CO CTOPOHBI JAPYTHUX YYallUXCH,




WCIIPABIICHHE JOMYIIEHHBIX OIMIHOOK, TOTIOTHEHUE.

[Ipu mpoBeneHun ompoca AOMYCKaeTCd 3aJaBaTh ydallleMyCs HABOJSIIHME BOMPOCHI JJIst
TOr0, YTOOBI MOMOYL €My CHOPMYIUPOBATH CBOU MBICTH. MOTyT OBITH M JOMOJHUTEILHBIC
BOITPOCHI, €CJIM OHM HEOOXOIUMBI JUISl TIPEICTOSIIET0 U3YYCHUsI HOBOTO Marepuana. Bo Bpems
YCTHOTO OTBETA YYAIlleroCsl YYUTEIb MMEET BO3MOXKHOCTh 3a/JaTh JIOMOJHUTEIBHBIA BOIPOC
JIMaTHOCTUYECKOrO0 XapakTepa, KOTOPBIM IMOMOXET BBISIBUTh COCTOSIHUE 3HAHUM W YMEHMI
OTBEYAIOIIETO.

[IpoBeneHrEe YCTHOTO MHAMBUAYATLHOTO KOHTPOJS TPeOyeT OT y4HTeNss COOpaHHOCTH H
BHUMaHMS, TaK KaKk He00X01uMo 32 5-10 MUHYT BBISIBUTH 3HAHUS yYaIIUXCs B KJIacce.

Yuutenb 00513aH TPOKOMMEHTHPOBATh OTBET yUEHHKA, YKa3aB Ha OITUOKHA U OTMETHB
yIa4gHble CTOPOHBIL. JIF000# OTBET JOKEH OBITh 3aMEUEH YUUTEIEM U OOBEKTUBHO UM OICHEH.
Heo0s13aTenbHO CTaBUTh OTMETKY 3a KaX /bl HEMOJHBIN OTBET. EC/IM yueHUK HEOHOKPATHO
JIOTIOJTHSUT OTBETHI IPYTUX OAHOKJIACCHUKOB, TO MOYKHO IOCTAaBUTh €My OOIIYI0O OTMETKY 32 YPOK.

OtmeTka «5»:

- JIaH TMOJIHBIA U MPAaBUJIBHBIN OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPUH,

- MaTepuall U3JI0KEH B ONPEIEICHHOM JIOTHYECKOM MOCIEA0BaTEILHOCTH,
JUTEPATYPHBIM SI3BIKOM,

- OTBET CaMOCTOSTEIIbHBIN

- BO3MO’KHA OJIHA HECYIIIECTBEHHAs! OLITHOKA.

Otmerka «4»:

- JIaH MOJHBIN U NPABUIIBHBINA OTBET HA OCHOBAHUU M3YUYEHHBIX TEOPUH,

- MaTepual U3JI0KEH B OIPEEICHHOM MOCIIeI0BATEIbHOCTH,

- OTBET CaAaMOCTOSTCIIHbHBIN

- JomyuieHsl 2-3 HeCylIeCTBEHHbIE OIIMOKU, UCIIPABICHHBIE 110 TPEOOBAHHIO
YUUTENS, WIH J1aH HETIOJHbBIA U HEYETKUI OTBET.

Otmerka «3»:

- JIaH MOJIHBIA OTBET, HO TIPY ATOM JIONYIICHA CYIIECTBEHHAS OIMOKA WIIK OTBET
HETIOJIHBIN, MOCTPOEH HECBSI3HO.

OtmeTKka «2»:

- OTBET OOHApYXKMBAeT HEMOHUMAaHUE OCHOBHOTO COZICPKAHUS y4eOHOTO

Marepuana,

- IOTYIIEHBI CYIECTBEHHBIE OIIMOKH, KOTOPBIE YUAITUIICS HE MOXKET UCIIPAaBUTh
MIPU HABOJISAIIUX BOIIPOCAX YUUTEIIS.

Otmerka «1»:

- OTCYTCTBHE OTBETAa.

@poHTATbHAS KOHTPOJUpYIOIIasi Oecega OOBIYHO OCTaTOYHO KPATKOBPEMEHHA.
Bormpocsl, kak 1 Bo BCsAKOM Apyroi Oecene, TpeOYIOT KpaTKOTO OTBETA, MOTOMY 3a OJIUH TaKOU
OTBET YYEHUKY CTaBUTh OLIEHKY Henb3s. HyXHO 3apaHee HaMETUTh T€X YYEHHMKOB, OTBET
KOTOPBIX BO BpeMsi Oece/Ibl XOTST OLICHUTh, U 33aBaTh UM II€JICHAIIPABICHHO 3aIUIAaHUPOBAHHBIC
st 6ecensl Bompochkl. OHAKO HE CleAyeT 3a/aBaTh MOJPS BOIPOCH OJHOMY M TOMY K€
ydaeHuky. PaboraTe nomkeH Bech kiacc. DpoHTanbpHas Oecega MOMKET COYETaThCsl C YCTHBIM
YUETOM 3HaHUH, KOT/Ia HECKOJIBKO YUaIIMXCS TOTOBATCS K OTBETY y AOCKU. CI0KHOCTH pabOTHI
3aKJIIOYAETCSl B TOM, YTOOBI HE YIYCKaTh W3 TOJISI 3pEHHs KJAcC, yJacTBYIOIIMM B Oecene, u
YYaIUXCsl, OTBEYAIOIIUX Y IOCKH.

3ader - 3TO METOJ YCTHOTO KOHTPOJISI, KOTJa YIYCHHUKAaM MPEAOCTaBISAETCS BO3MOXXHOCTh
Oornee NIUTETBHO W OOCTOSTENHHO OTBETHTH Ha Bompoc. OOBIYHO 3a4eT Ha3HA4yaeTcs BO
BHEYPOYHOE BPEMs; KJIacC MPHU ITOM Pa3eNIeTCsl Ha JIBE WJIM TPU TPYIIBI, KOTOPHIE MPUXOJISAT
Ha 3a4eT Mo o4yepeau B pasHoe BpeMs. O MpoBEICHUHN 3aueTa YIUTeIh COO0IIaeT 3apaHee, YTOObI
ydamuecss MOTJIM K HEMYy TOATOTOBUTHCA. J[JIi TMOATOTOBKM K 3a4eTy YYUTENbh COCTABIISET
BOIIPOCHI, a TaKXKe MPUMEPHBIE 33/1a4l, PEKOMEHJIYEeT JINTepaTypy, NpPeABAPUTEIbHO TPOBEPUB,
MMEETCs JIU OHA B IIKOJIbHOU OmOmmoTexe. CpoKH MPOBEACHHS 3a4eTa JOKHBI OBITh U3BECTHBI
3aMECTUTENI0 JUPEKTOpa IO y4eOHO-BOCMUTATENbHOW paboTe, YTOOBI MOXKHO OBLIO



peryIupoBaTh HATPY3KY y4aliuxcsl.

Knaccuuecknii 3a4eT mpeaycMaTpUBaEeT BBISIBIICHHE YPOBHS 3HAHWW, YMEHUNA U HABBIKOB
yJamuxcs Bo BpeMs Oecenbl yueHuka ¢ yuuteneMm. OH J1aeT MOJIHOE M TOYHOE MPECTaBIeHUE 00
YpOBHE OOYYEHHOCTH KaXKIOTO YUYEHHKA, OJHAKO OTHUMAET MHOIO BPEMEHM, 4YTO BEIET K
NEPErpyKEHHOCTU KaK yUUTells, TaK U YUCHUKA.

OuennBaHue NUCbMEHHOH PadoOThI

[TucbmenHble paboOTHl MOAPA3ACIAIOT Ha TEKylmue (IPOBEpOYHBIE) W HTOTOBBIC
(KOHTpOJIbHBIE) PabOTHI; IO BPEMEHU OHU MOTYT 3aHUMAaTh BECh YPOK HJIU €r0 YacTb.

K Merogam mNUChbMEHHOW NPOBEPKU pE3YJIbTAaTOB OOYYEHHUS OTHOCATCS INHUChMEHHAs
KOHTpOJIbHAsi pabora Ha 45 MHH, NMpoBepouyHble padoThl Ha 10-15 MuH (Hampumep, pericHHe
pacueTHBIX 3aj]ay), IMCbMEHHBIE JOMAIHUE 3a/aHusl, TMCbMEHHBIN y4eT 3HAHUM OTIENIbHBIX
yUalmMxcs Mo KapToykam, XMMHYECKUEe IUKTAHThI, 3aJJaHUsI TECTOBOT'O TUIIA U T.I1.

[TonroroBka ywammxcs K KOHTPOJIbHOW paboTe wyamie BCEro OCYHIECTBISAETCS Ha
obobOmaronmx ypokax. O mNpoBeIeHUHM KOHTPOJBHOW padOThl YyYalUuXcs MperynpexIaloT
3apaHee, YTOObI OHU MOTJIM TTOATOTOBUTHCS.

Conep:xaHue KOHTPOJIBHOM paboThl OXBaThIBa€T BeCh HambOosiee BaXKHBIM Marepuan
KOHTPOJUPYEMOil Tembl. B Takoil OONbIION KOHTPOJIBHOM paboTe 3aJaHus JOJKHBI OBITh
eAMHBIMH JUISl yYaluXcs BCEX ypOBHEHW pa3BuUTHSA. B KOHTPONBHYIO pabOTy pPEeKOMEHIyeTcs
BKJIIOYATh Pa3HOOOpasHbIE 3aJaHus: 000OIIAIONIMe BOIMPOCH, KAYECTBEHHBIE M PACUETHHIC
XUMHUYECKHE 3aJlaud, LEMOYKU TMpEBpallleHHi, TecToBble, Tpaduyeckue 3aJaHus U T.1.
Heo6xonumo ncnonb30BaTh HAMOOJIBIIEE YHCIO BApUAHTOB. TeTpaau Jiisi KOHTPOJIBHBIX padoT
ABIISIOTCA JIOKyMEHTOM, KOTOPBIi MOXKET OBITh TNPOBEPEH aJMUHHCTpAIMEeld IIKOJbl U
MHCIIEKTOPOM OT/eNa 00pa3oBaHUs, IMOATOMY TETPaAHM sl KOHTPOJBHBIX PaOOT OJKHBI
XPaHUTHCS B XUMHUUECKOM KaOWHETEe B TEYCHUH y4eOHOro roja.

Y4auTeno WHOTrIa AOBOJIBHO TPYIHO ONPEACIHTH CTENEHb CIIOKHOCTH IOJ00paHHBIX
3agaHuii. MeTOIMCThI COBETYIOT BOCIIOJIB30BAaThCs CIEAYIOMINM npueMoM. Heobxonumo camomy
BBIMIOJIHUTD 3Ty pabOTy, a M3pacxXoJI0OBaHHOE BpeMs Ui YYEeHHKOB 8-9-X KJIaccoB HAIo
YBEJIMYUTh B 5 pa3, a Jis CTaplIMX KJIaccoB - B 3 pa3a. MOXHO B XO/€ MpeABapUTEIHLHOM
CaMOCTOSITETIBHON Pa0OTHl MPEUIOKUTh HECKOJIBKO THUIIMYHBIX 33/IaHUi M TPOAHAIN3UPOBATH
CTEMEHb UX BHIMOJIHEHUS.

[Ipu oreHMBaHMM OTBETA YYAIEroCsi HEOOXOIMMO YUYUTHIBATH KAayeCTBO BBIITOJIHEHUS
paboTel o 3aganusM. KoHTpobHas paboTa OLleHUBAETCS B LIEJIOM.

OT1merka «5»:

*  JIaH MOJIHBIN OTBET Ha OCHOBE M3YYEHHBIX TEOPHUil, BO3MOXHA HECYILIECTBEHHAs

ommoKa.
Otrmerka «4»:
e JIOMyCTHMa HEKOTOpasi HEMOJIHOTA OTBETA, MOXKET OBITh HE OOJIee IBYX
HECYIIIECTBEHHBIX OIIHOOK.

Otmerka «3»:

* paboTa BBIIOJHEHA HEMOJHO (HO HE MEHEe YeM Ha TPETh), UMEI0TCs He 0oJiee 0 JHOI
CYIIECTBEHHOH OIMOKH U 2-3 HECYyLIeCTBEHHBIE.

OtrmeTka «2»:

*  paboTa BBIIOJHEHA MEHBIIIE YeM Ha TPETh,

*  UMeeTcs HECKOJIbKO CYIIECTBEHHBIX OIIMOOK.

Otmerka «1»:

*  paboTa He BHITMOJHEHA.

Bo3MmorkHa crienyromnias cucreMa OILEHMBAaHHUS KOHTPOJBHOH paboThl MO MATHOAITBHOM
CUCTEME:

IIPY BBIMOJIHEHUH YueHUKOM OT 96 110 100% paboThl cTaBUTh OLIEHKY «5»; 0T 76 10 95%
paboThl - «4»; oT 50 10 75% - «3»; ot 20 10 50% - «2». I[Ipu MOIHOM OTCYTCTBUM NPaBHIILHBIX
OTBETOB WJIM BBIOJIHEHUH paboThl MeHee ueM Ha 20% cTaBHUTCS OLleHKa «1».

[Ipu onieHKe BBHINOJHEHHS MUCBMEHHOM KOHTPOJBHOM pabOThl HEOOXOAMMO YYHMTHIBAThH



TpeOOBaHUs €AMHOTO OpPOorpahuIecKoro pexuma.

Bce paboTel 00s13aTeNbHO JTOKHBI OBITH MPOBEPEHBI K CICAYIOMIEMY YPOKY, TIPH ATOM
YUUTENb JOJDKEH COONMIOAATh IMOJMHYI OOBEKTHBHOCTh. (0s3aTeNeH aHalIu3 pe3yIbTaToB
MUCHbMEHHON paboThl U paboTa HaJ TUNMYHBIMH olnOkamu. OOBSBICHHE OLIEHOK W aHaJH3
paboT TpeOyIOT OT YYUTENSI COOTBETCTBYIOIIETO TEJarOTHYECKOr0 TaKTa.

OneHnBaHNE TECTOBBIX padoOT

Tectpl, cocTosmMe U3 TATH BOIPOCOB MOKHO MCIOJB30BATH MOCIE M3YUYECHHUS KaXIOTO
Marepuasia (ypoka). Tect u3 10—15 BompocoB UCHONB3YyeTCs sl MIEPUOIUUECKOTO KOHTPOJIS.
Tect 3 20—30 BOpocoB HEOOXOAMMO UCIOIB30BATh Il HTOTOBOT'O KOHTPOJIS.

[Ipu oneHMBaHUU MCHONB3YETCA CEMYyIOIas MIKaua: /Uil TeCTa U3 MATH BOIPOCOB ® HET
OIMOOK — OIEHKa «5»; * OJlHA OMIMOKA - OIEHKA «4»; * MBe OMMOKH — OIEHKa «3»; * Tpu
OIIMOKU — OIEHKA «2».

Ecnu onienka BrICTaBisieTcst B opMe 3a4eT/He3a4eT, TO 3a4eT CTABUTCS IPU BHITOTHEHUH
70% 3ananuii. Takass ¢dopma OLIEHKH HCIIOJIB3YETCS, €CIIU TECT COJCPKHUT YIMpakKHEHHS Ha
pacriosHaBanue. Eciu Tect orieHnBaercs o mATuOaUIbHON CUCTEME, TO CTaHIAPTHBIE KPUTEPHH
oleHOK TakoBBI: 91-100% - omenka «5»; 81-90% - onenka «4»; 80-70% - omneHka «3»; HUXKeE
70% - onieHKa «2».

Ouenka yMeHUI peliaTh pacyeTHbIE 32/1a4U
OTMeTKa «5»:

. B JIOTUYECKOM PACCYXECHUU U PEIICHUU HET OIINOOK,

OrmeTka «4»:

. B JIOTHYECKOM PACCYKJICHUU M PEIICHUH HET CYIIECTBEHHBIX OIIHOOK,
. JOTYIIIEHO He OoJiee ABYX HECYIECTBEHHBIX OIINOOK

Otrmerka «3»:

. B JIOTMYECKOM PACCYKJIEHUHM HET CYIIECTBEHHBIX OLITHOOK.

. JIOTTYCKAETCsI CYIIECTBEHHAs OITMOKA B MAaTEMAaTHYECKUX pacyeTax.
OTmeTka «2»:

. HMMEIOTCSI CYIIECTBEHHBIEC OIMOKH B IOTUYECKOM PACCYKJICHUH U PEIICHHUU.
Ormerka «1»:

. OTCYTCTBHE OTBETA Ha 3aJIaHUE.

OneHka 3KcnepuMeHTATbHBIX YMEeHHH (B Mpouecce BbINOJHEHUS] MPAKTHYECKUX

padoT M0 HHCTPYKIMH)

[TpakTuyeckue pabOThI O XMMUHU BBIMOJIHAIOTCS B TETPAAAX Ul MPAKTUYECKUX padoT.
[Ipy oneHWBaHMM OTYETa MO BBIIOJHEHUIO MPAKTUYECKOH pabOThl 0co00e BHHMaHHE
yJIeJIETCsl KaueCTBY U MOJIHOTE CAMOCTOSITENIbHBIX BHIBOJIOB YUEHHUKA.

KonnuecTBo npakTryeckux padoT onpeseneHo B IporpamMmme.

B Teuenne yueGHOrO rojia TeTpaau Ais MPakKTUYECKUX paboT XpaHUTCS B IIKOJIE.

Ormerka «5»:

. OKCIEpUMEHT BBINMOJIHEH MOJHOCThIO. CrenaHbl NpaBWIbHBIE HAOIIOAEHUS U

BBIBOJIBI,

. HKCHEPUMEHT OCYLIECTBJIEH MO IUIaHY, C Y4YeTOM TEXHHMKH
0€30I1acCHOCTH U MpaBWJI pabOTHI C BELIECTBAMU U PUOOpAMU,

. MPOSIBIIEHBl  OPTaHU3AllMOHHO-TPYOBBIE YMEHMs (TIOIJIEPKUBAETCS
YICTOTa paboyero MecTa, MOpsIOK Ha CTOJIEe, SKOHOMHO UCHOJIb3YIOTCS
pPEaKTHUBBI).

. HNonymensl He Ooiiee JBYX HECYIIECTBEHHBIX OLIMOOK Tpu
odopmiieHU paboTHI.

OT1merka «4»:

* paboTa BBINOJHEHA, CHENAHbl NMpaBHJIbHbIC HAONIOJCHUS U BBIBOJBIL:
SKCIIEPUMEHT BBINOJIHEH HEMOIHO WK HAOJI0Jal0TCsl HECYILIECTBEHHbBIE
omMOKY B paboTe ¢ BEIIeCTBAMU U MPUOOPAMH.



OTMmeTKa «3»:

OTBET HEIOJIHBIHA, PadoTa BBHIIOJHEHA NPABWIBHO HE MEHEe, 4YeM
HAMoJIOBUHY,  JIOMYyIIEHa  CYIIeCTBEHHas  omuOka (B XxoJe
9KCIEPHUMEHTa, B OOBSCHEHHH, B OQopmieHUU padoThl, o Th mpwu
pabote ¢ BemecTBaMu M IpUOOPaMH), KOTOPYIO YYAIIMKACS UCTIPABIISET
nmo TtpeboBaHuto yuutens. [lomyckaercs odopmiieHue paboTel 0e3
3alMCH YPABHEHUHN PEaKIUil.

DKCIEPUMEHT MOTHOCTHIO BBIITOJIHEH B COOTBETCTBUU C MHCTPYKIUSIMU
Y TIpaBUJIaMH TEXHUKH 0€301TacHOCTH, HO paboTa He 0(opMIICHA.

OTMeTKa «2»:

BrimonneHo MeHee 1moyIoBHHbI padOTHI;

JOMYIICHbl JIBE WM Oojiee CYIIECTBEHHbIE OMIMOKH B  XOje
9KCHEPUMEHTa, B OOBACHEHHMH, B oopmieHuu padotsl, o Th mpu
paboTe ¢ BemecTBaMH M MPHOOPAaMH), KOTOPBIC yYallUiCs HE MOXKET
UCTIPABUTb.

OrMmeTka «1»:

paboTa He BBINOJIHEHA,
MOJTHOE OTCYTCTBHE 3KCIICPUMEHTAIBHBIX YMCHUM.

OTtpaboTka NpakTU4YECKUX pabOT HEe MpelycMaTpUBAaeTCs IMPU OTCYTCTBUU
y4alerocsi Ha NpakTU4eCKoN paboTe, PU BHINOJHEHUH YKa3aHHBIX pab0T Ha OTMETKU

«1» Q.

B ucknarounTenbHbIX ClIydadXx IpU OTCYTCTBUH YUaALICrocCs 110 YBaXUTCJIbHBIM
INpUINHAM YYHUTCIIb MOKET NPCAOCTABUTH BO3MOKHOCTBH BBIIIOJIHUTE IMPAKTHYCCKYIO

paborty.

Onenka yMe}mﬁ peliaThb IKCICPUMECHTAJIBHBIC 3ala4N

[Ipu olieHKe 3TOr0 yMEHUS CIeNyeT YUUTHIBATh HAOMIOJCHUS YUUTENS U MPEIbsIBIsIEMbIE
y‘-IaHII/IMCFI pe3y.]II)TaTI>I BBIITIOJIHCHUA OIIBITOB.
OTMeTKa «5»:

IInan PCIICHUA 3a1a4U COCTABJICH IMPABUJIBHO,

OCYIIECTBJICH HOI[60p XUMHUUYCCKUX PCAKTUBOB U O60py,ZLOBaHI/I$I,
OKCIICPUMCHT BLIIIOJIHCH MMOJHOCTBIO,

JaHO ITOJIHOC 00BSICHEHUE U CACIaHbl BBIBOAbI.

OTMmeTka «4»:

IJIaH pCHICHUA COCTABJICH ITPABUJIBHO,
OCYIIECTBJICH HOI[60p XUMHUYCCKUX PCAKTUBOB U 060py,I[OBaHI/I$I,
SKCIICPUMCHT BLIIIOJHCH MMOJIHOCTBIO,

JOMYIIEHO HE OoJjiee JBYX HECYIIECTBEHHBIX OIMMUOOK (B OOBSICHEHUH W
BBIBOJ/IAX).

OTMeTKa «3»:

TIJIaH PEIIeHHs] COCTaBIIEH MPABMIIBHO,

OCYIIECTBJICH MOJ00P XUMUUYECKUX PEAKTUBOB U 00OPY/I0BAHUS,

HKCIIEPUMEHT BBITMOJIHEH HE MEHEe, YeM HAIOJIOBHHY, JIOMYIIEHA CYIIeCTBEHHAS
omroOKa B 00BSICHEHUH U BLIBOJAX,

HKCIIEPUMEHT BBINOJIHEH MOJHOCTHIO, OTYET HE COCTABJIEH

JOMYIIEHbl HAPYIICHUS TEXHUKH O€30MacHOCTH, OKCIEPUMEHT BBINOJHEH
MOJIHOCTBIO, C/ICJIaHBI HECYIIECTBEHHBIEC OIMOKHN B OOBSICHEHUH M BBIBOJIAX.

OTMeTKa «2»:

JIOTYIIEHBI J1B€ W OoJiee OMMOKHU (B IJIaHE PEIICHHs], B TI0JI00pE XUMUUYECKUX,
PEaKTUBOB U 000PYIOBaHUS, B OOBSICHEHUH M BBIBOJIAX ).
JIOTYIIIEHBI HAPYIICHUSI TEXHUKU O€30MacHOCTH.






