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PABOYASA ITPOI'PAMMA

VyeOHblit
npeIMeT

XUMUSA

VYka3zaHue Kiacca, napaiieind,
ypOBHsI 00pa3oBaHMUsI

10-11 kuaccel (6a30BbBIN YPOBEHbD)

KoaunuecTBo 4acoB - TOOOBBIX
1 HCACJIbHBIX

68uacos: 10 kmacc(6a3oBbIil ypoBeHb) -1 yac B Heiemnto, B rof - 34 yaca,
11xmacc(6a30BsIif ypoBeHb) — 1 yac B Henenmto, B ron — 34 yaca

Cpok peanu3zanuu nporpamMmmsl

2020-2021y4eOHblii roj

VYuebHas mporpamma
(mpuMepHas UM aBTOPCKasi),

[Iporpammsl o xumuu i 8-11 knaccos/H.E.Ky3uenosa, H.H.I'apa.-2-e u3n.,

nepepad.- M.: Benrana-I'pag, 2018




Ha OCHOBE KOTOPOM1
pa3paboTana paboyas
nporpaMma (U31aTesbCTBO, MO
W3/IaHUS)

VY4eOHUK, ¢ yKa3aHUEeM
aBTOPOB, U3/1aTEIbCTBA, O/
U3JIaHUs

Xumus: 10 kimacc: 0a30BbIM yPOBEHB: YICOHUK ISl YIAITUXCS
obmeobOpaszoBatensHbIX yupexaenuii / H.E. Kysnernosa, H.H. I'apa. — M.:
Benrana-I'pad, 2018. — 288 c.

Xumus: 11 xnacce: 6a30BbIi yPOBEHB: YICOHUK TS YIAITUXCS
obmieoOpazoBarenbHbIX yupexkaeHuiit / H.E. Kysnemnosa ,A.H. JIeBkuH,
M.A. laranos; nox pen. H.E. Ky3unenoBoii. — M.: Benrana-I'pag, 2018

IInanupyemsble pe3yJbTaThl 0CBOCHHS y4e0OHOI0 MpeaMera, Kypca

1.1. IlnanupyemMble pe3yJbTAThl 0CBOCHHUSI Y4eOHOI0 NpeiMeTa, Kypca

Jluunocmuvimu pe3ylibTaTaMu HU3YUCHUS MPEAMECTa «XUMHS» SBIISIOTCS
CJICAYIOIINC YMCHUS:

- OCO3HAaBAaThb €AUHCTBO U IECJIOCTHOCTH OKPYKAIOUICTO MUPA, BO3BMOKHOCTHU €TI0
IM03HABAEMOCTH U OOBICHUMOCTH Ha OCHOBE JOCTHKCHUI HAayKH; - IMMOCTCIICHHO
BBICTpAanBaThb COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUC! OCO3HaBaTBHOTp66HOCTB
U TOTOBHOCTH K caM006pa30BaHmo, B TOM HHUCII€E MW B pPaMKax
CaMOCTOSATEIbHONIEITEILHOCTH BHE IIKOJIBI,



- OIICHMBATh KU3HEHHBIC CHUTYallUH C TOYKH 3peHHs 0e30MacHOroo0pasa >Ku3HU
U COXpaHEHUS 3/J0POBbS;
- OIICHUBATh SKOJIOTUYECKUN PUCKB3aMMOOTHOIICHNH YeI0BEKa U MIPUPOIBI;
- (GopMHpOBaTH HKOJOTHYECKOE MBIIUICHUE:YMEHHE OIICHUBATh  CBOIO
JEATeNbHOCTh W TOCTYNIKH JAPYIHX JIOACH C TOYKH 3pPEHHSICOXPAHEHUS
OKpYKArOIIEH CpeIbl - TapaHTa )KU3HU U OJ1aromnoryyus Jroiei Ha 3emiie.
Memanpeomemuvimupe3yinbraTaMu M3y4eHus Kypca «Xumus» B 10-11
KJ1accaxsBisercs (GopMUPOBAHHUECYHUBEPCATIBHBIX yueOHbIX neiictuii (VY I).
Pezynamuenvie YY/I:
— CaMOCTOSITEIFHO ~ OOHApy:KMBaThb ¥ GopmyJaupoBaTb  y4eOHYIO
MpoOJIeMy,ONIPEEIISTh 1IeNIb YUeOHON NesTENHHOCTH;
— BBIIBUTATh BEPCHH PEUICHHUS IPOOIEMbI, 0CO3HABATH KOHEYHBIN PE3yJIbTaT,
—pabotas TO TUlaHy, CBepsATh CBOM JICHCTBUS C LENBIO U, TIpH
HEOOXO/IMMOCTH,BBIOMPATh W3 TPEUIOKEHHBIX W HCKATh CaMOCTOSTEIHHO
CpeACTBa JOCTIKEHHUS LIS,
—(MHAMBUAYalbHO  WJIM B Tpymme) IUlaH  peleHus  MpoOJIeMBbI;
HCNPABJIATHOITNOKHA CAMOCTOSTENBHO;
—B  MaJore C  YYATEIEM  COBEPIIEHCTBOBATH  CaMOCTOSTEIHHO
BBIPa0OTaHHBICKPUTEPUH OIICHKH.
Yuenux:
- oOHapyxuBaeT W (OpMyIHpyeT YYeOHYIO MpoOIeMy TMOJ PYKOBOJCTBOM
YUUTES;
- CTaBUT LeJb JEATEIbHOCTH Ha OCHOBE IIOCTAaBJIEHHOW MpOOIeMbl U
MpeIaraeTHECKOJIBKO CIIOCOOOB €€ JOCTHXKECHHUS,
- CaMOCTOSITEJIbHO aHANM3UPYET YCIOBUS JIOCTHKEHHUS LEeNM Ha OCHOBE
y4€TaBbIICTICHHBIX YYUTENIEM OpPUEHTHUPOB [IEMCTBUS B HOBOM Yy4eOHOM
MaTepuare;
- IUNTAHUPYET PECYPCHI I JOCTHKEHHUS LIETIH;
- Has3bplBa€T TPYAHOCTH, C KOTOPBHIMU CTOJIKHYJICS MpPH pEUIeHUH 3a7ayH,
uIpeiaraeT MyTH UX IpeoaoieHus/ n30eranus B JajibHeIen 1esiTeNbHOCTH.
Yuawuiica nonyuut BO3MOXKHOCTb HAYUUTHCS:
— CaMOCTOSITEJIbHO CTABUTH HOBBIE YUEOHBIE 1IeNIU U 337a4U;
- CAMOCTOSTEIHLHO CTPOMTD )XKU3HEHHbIE TUIaHBI BO BPEMEHHOM MEepPCIEKTUBE;
- NOpud  IUTAHUPOBAaHUM  JIOCTIDKEHHUS  IeJied  CaMOCTOSITENIBHO U
a/ICKBaTHOYYMTBIBATD YCIIOBUS U CPEICTBA UX JOCTH)KCHHUS,
- BBIAeJATH  AIbTEPHATUBHBIE  CMOCOOBI  JIOCTIDKEHUS ~ LEeId U
BBIOMpaThHAnO0Iee AP HEKTUBHBIN CIIOCO0;
- aJeKBaTHO OLEHWBATb CBOM  BO3MOXXHOCTH  JIOCTIDKEHHUS  LIETU
ONpeNeNnEHHOMCIOKHOCTY B pa3iMYHbIX  cepax  caMOCTOSTENbHOM
JeSITeIbHOCTH.
Ho3nasamenvnvie YY/I.
— aHAJM3UPOBATh, CPABHUBAThH, KJIACCU(PUUUPOBATH M 0000maTh (GakThl U
SIBJICHUS. BBIABIIATH NPUYMHBI U CIIEACTBUS MPOCTHIX SBJICHHIA;
- OCYLIeCTBJSATBH CpPaBHEHHE, KJIACCHU(PUKALIUIO, CAMOCTOSITEIbHO BbIOMpas
OCHOBAHHUS UKPUTEPUHU JJISl YKA3aHHBIX JJOTHUYECKUX OTepaluid;
-CTPOMTb  JIOTHUECKOE  pAcCyKJECHHE,  BKIIOYAIOLIee  YCTaHOBJICHHE
MPUYMHHOCIIEACTBEHHBIX CBSA3CH;
- C€03JaBaTh CXEMaTUYECKUE MOJIEIM C BBLIEJICHHEM CYIIECTBEHHBIX
XapaKTepUCTUKOOBEKTA;
- COCTABJISITh TE3UCHI, PA3JIMYHbIC BUJIbI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.);




- mpeoOpa3oBbLIBATH HHPOPMAIINIO U3 OJHOTO BHJA B ApYroi (TabIuUIly B TEKCT
¥ 1Ip.);
- yMeThb ONpPEIEeNSITh BO3MOXHBIC HWCTOYHUKH HEOOXOJMMBIX CBEIICHUH,
MPOU3BOJAUTHIIONCK  WH(pOpMAIMK, aHAIM3UPOBAaTh W  OLECHUBATh €€
JIOCTOBEPHOCTb.

Yuenux:
- OCYIIECTBISICT PACIIMPEHHBIM TIOWUCK WH(POPMAIUU C HKCIIOIH30BAHUEM
pecypcoBoubmoTek u MatepHera;
- cydWTBIBaeT WH(OPMAIMIO, TPEICTABICHHYI0 C HCIOJIb30BAaHUEM paHee
HEN3BCCTHBIX3HAKOB (CI/IMBOJIOB) Ipyu HaAJIMYIWHU MCTOYHHKA, COACPKALICTO HUX
TOJIKOBAHHE;
- CO3/1aeT MOJICJIM M CXEMBI JIJIs pemieHus 3amad. [IepeBOTUT CIIOKHYIO 10
COCTaByMH(pOPMAINIO U3 TpadUUIECKOTO WM CHUMBOJBHOTO TPEICTABICHUS B
TEKCT U Hao0opoT;
- YCTaHaBIWBAET B3aWMOCBS3b OIMCAHHBIX B TEKCTE COOBITHH, SBJICHHH,
MPOIIECCOB;
- YY4acTBYET B MPOCKTHO- UCCIICIOBATEIILCKOM JIeATEIIbHOCTH;
— IPOBOAMUT HAOIIOJIEHUE U SKCTIEPUMEHT 0] PYKOBOJCTBOM YUUTEIS;
— OCYIIECTBIIsICT BBIOOp HamOoisiee A(h(HEKTHUBHBIX CIOCOOOB pEIIeHUs 3a/1a4y
B3aBUCHUMOCTH OT KOHKPETHBIX YCHOBHﬁ;
— JIaeT ONpeJICIICHUEe TTOHITHSIM;
— YCTaHaBJIMBACT NPUYUHHO-CJICACTBCHHBIC CBA3U,
— 0000111aeT TMOHATHSA — OCYIIECTBIIAECT JIOTHYECKYIO OIEpalHio Mepexoia OT
BUJIOBBIXIIPU3HAKOB K POJOBOMY MOHSATHIO, OT MOHATHS C MEHBIIUM 0OBEMOM K
MOHSATHIO C OOJIBITUMOOBEMOM;
— OCYILIECTBIISIET CpaBHEHHE U KIACCHU(UKALUIO, CAMOCTOSATEIbHO BbIOMpas
OCHOBAHUS UKPUTEPUU JJISl YKa3aHHBIX JIOTUUECKUX OTIepallnii;
— CTPOUT KIAcCCHU(HUKAMI0O Ha OCHOBE JWXOTOMHYECKOTO JeneHus (Ha
OCHOBEOTPUIIAHUS);
— CTPOUT JIOTHYECKOE PACCYKICHHE, BKIIIOYAIOIIee YCTAaHOBJICHHE MPUYMHHO-
CJIEICTBEHHBIX CBSI3EH;
— OOBSACHSIET SBJICHHUS, IIPOLIECCHl, CBSI3M U OTHOILCHHUS, BBIABISEMBbIE B
XOJIeHCCIIEI0BAHNUS;
— 3HAaeT OCHOBBI 03HAKOMUTEIHHOTO YTCHUS;
— yM€eT CTPYKTYpHUpPOBAaTh TEKCTHl (BBIACNAET TJaBHOE M BTOPOCTEINECHHOE,
[JIABHYIOMJICI0 TEKCTa, BBICTPAUBAET TMOCIEAOBATEIbHOCTh OMKMCHIBAEMBIX
COOBITHH);
— CTaBUTH MPoOIEMy, apryMEHTUPOBATH €€ aKTyalbHOCTb;
— CaMOCTOSITEIBHO ~ MPOBOJIUTh  MCCIEIOBAHUE HAa OCHOBE TMPUMEHEHUS
METO/I0BHAOIIOICHHS U SKCIIEPUMEHTA.

Kommynuxkamuegnoie YY/I:
- CaMOCTOSITETFHO OPraHM30BBIBATH Y4eOHOE B3aWMOJEWCTBHE B TpYIIE
(ompenensaThOOIIHE 1IETH, paclpeaesiTh POJIH, JOTOBAPUBATHCS APYT C APYrOM

U T.J.).
Yuenux:
— coOmrogaeT HOPMBI MyOIUYHON PeUr U periiaMeHT B MOHOJIOTE U IUCKYCCHH;
— MOJIb3YeTCs aJIEKBaTHBIMHU peUYEeBBIMU KJINIIE B MOHOJIOTe

(myOAMYHOMBBICTYIIJICHUH ), THAJIOTE, TUCKYCCHH;
— ¢opMynupyeT coOCTBEHHOE MHEHHUE U MO3UIINIO, apTYMEHTHPYET UX;



— KOOPJMHUPYET CBOIO IMO3ULHUIO C MO3ULUSAMHU NApTHEPOB B COTPYIHUYECTBE
MPUBBIPAOOTKE 0OILEro;
— YCTAQHABIMBAET W CPaBHUBACT pa3HbIE TOUYKU 3PEHMs, MPEXKAEC YEM
MIPUHUMATbPEIICHUS U JeJIaTh BBIOOP;
— CHIOPUT M OTCTAWBAET CBOK MO3ULMI0O HE BPAXKIACOHBIM JUIsl ONIIOHEHTOB
obpasom;
— OCYILECTBJISIET B3aUMHBIM KOHTPOJIb U OKa3blBa€T B COTPYIHUYECTBE
HE00X0IMMYIOB3aUMOTIOMOIIIb;
— OpraHu30BBIBAET W IUIAHUPYET Yy4eOHOE COTPYJHHYECTBO C YUYHUTENIEM
HUCBEPCTHUKAMH; OINpEAeNsATh UeNu U (QYHKUMHM YYACTHHKOB, CIOCOOBI
B3aUMOJICHCTBHS,
—yMmeer paboTaTh B TpylIe — YCTaHaBIMBAaeT paboyue OTHOIIECHHS,
3¢ (GEeKTUBHOCOTPYIHUYAET U CLIOCOOCTBYET MPOAYKTUBHOM KOOIIEpallH;
— UHTETpUpyeTCs B TPYNNy CBEPCTHUKOB U  CTPOUT MPOIAYKTUBHOE
B3aUMO/IEHICTBUE COCBEPCTHUKAMH U B3POCIIBIMU;
— YYUTBIBaTh pa3Hble MHEHUS U HHTEpechl U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHUIO;

Yuawuiica nonyuut BO3MOXKHOCTb HAYUUTHCS:
— IPOJIYKTUBHO pa3periarb KOHQIUKTHI Ha OCHOBE Y4€Ta UHTEPECOB U MO3UIUI
BCEXYYaCTHHUKOB, MOWCKAa U OILIEHKH aJbTEPHATUBHBIX CIHOCOOOB pa3pelieHus
KOH(IUKTOB;
— JIOTOBApUBAaTbCA W NPUXOJIUTh K OOIIeMYy pEUIeHUI0 B COBMECTHOM
NeSITEeIbHOCTH, BTOM YHCJIE€ B CUTYallUU CTOJIKHOBEHUS MHTEPECOB;
—Opatp Ha ce0sf WHULIMATUBY B OpraHU3alMd COBMECTHOTO JIEHCTBUS
(memoBoOENMAECPCTBO);
— BJIa/IETh MOHOJIOTUYECKOW U TUATOTUYECKOH (opMaMH pedd B COOTBETCTBUU
CrpaMMaTH4Ye€CKUMH U CHHTAaKCMYECKMMH HOPMaMHU POJHOTO S3bIKA;
— CJIeI0OBaTh MOPAJIBHO-3TUYECKUM U TNCHXOJIOTMYECKUM MPUHLUIAM OOIIEeHUs
HUCOTPYIHUYECTBA HAa OCHOBE YBAXXUTEIBHOTO OTHOUICHUS K MapTHEpaM,
BHUMAHHUS KJIUYHOCTU JIPYrOro, aaeKBaTHOTO MEXJIWYHOCTHOTO BOCIPUSATHS,
TFOTOBHOCTHU a/IeKBaTHOPEArupoBaTh Ha HYXKJbI IPYTHX, B YACTHOCTH OKa3bIBaTh
MOMOIIb ¥ 3MOIMOHAIBHYIONONIEPKKY HapTHEpPAM B MpOIecce TOCTHKEHUS
0O111ei1 1111 COBMECTHOM EATEIBHOCTH.

Ilpeomemnvimu pe3ynpTaTaMu U3ydeHHUS MpeIMeTa SIBISIOTCS CIeNyHoIne
YMEHHS:

— O0CO3HAHME POJM BCIICCTB: - ONPCACIATH POJIb Ppa3IMYHbIX BCHICCTB B
IpUupoac UTCXHUKE, - OOBACHATH POJIb BEHIECCTB B X KPYT'OBOPOTC,
— pPaccMoOTpECHHUEC XHUMHNYCCKHX IIponIeCCOB:- IMPpHUBOJAUTH IIPUMCPHBI

XUMHUYCCKUXIIPOUECCOB B IIPUPOJAL; - HAXOAUTH YC€PThI, CBUACTCIILCTBYOIIINC 00
O6H_[I/IX MPU3HAKAXXUMHWYCCKUX ITPOLUECCOB U UX PA3JINIUAX,

— HCNO0JIb30BaHNE XMMHUYECKHX 3HAHUH B 6BITy2— OOBSCHITH 3HAUCHUE BCIICCTB
BXKM3HHU U XO35IHUCTBE YCIO0BCKaA,

— OOBSACHSATH MHUp C TOYKH 3pCHUA XUMHU: MNCPCUHUCIIATL OTIUYUTCIILHBIC
CBOMCTBaXHMHUYECKUX BCIICCTB; pa3in4aTb OCHOBHBIC XMUMHUUYCCKHUEC ITPOLIECCHI;
OonpeCACiIsITb OCHOBHBICKIIACCHI HCOPIraHUYCCKUX U OPraHUYCCKHUX BCIHICCTB;
MMOHUMATb CMBICII XUMHUYCCKHUX TCPMHUHOB.

— OBJIaACHUE OCHOBAMHU METOOOB ITO3HAHUA, XapaKTEPHBIX I €CTCCTBECHHBIX
HAYK:—XapaKTCPU30BaATb MCTOIbI XHMHUYECKOH HAayKHn (Ha6J'IIO,Z[eHI/Ie, CpaBHCHHC,
3KCHepI/IMCHT,I/I3MCpCHI/IC) U HUX PpOJIb B IIO3HAHUU TMIPUPOIABLI; IIPOBOAUTH
XUMHUYCCKHUEC OIBITBI UOKCIICPUMCHTBI U OOBSICHITH UX PE3yJbTaThbI.



— YMEHHE OLEHUBATHh IIOBEJICHUE YEIOBEKA C TOYKM 3PEHUS XUMHUYECKOU
0€30MMaCHOCTHIIO OTHONICHUIO K YEJIOBEKY M TPHUPOJEC: UCIOIH30BATh 3HAHHS
XUMHH TP COOJIOACHUUIIPABUI HCIOJB30BAHUS OBITOBBIX XHMHUYECKUX
MpenaparoB; pa3inyaTh ONMAacHbIC NOE30MaCHbIE BEIIECTRA.

BbINyCKHUK MMOJYYHUT BO3MOKHOCTb HAYYUThCH:
- BBIIBUIAaTb M IMPOBEPATh OKCHEPUMEHTAIBHO THUIOTE3bl O XHUMHUYECKUX
CBOMCTBAaX BEIECTB HAa OCHOBE MX COCTaBa M CTPOCHUS, UX CIOCOOHOCTH
BCTyNaTh B XHMHUYECKUE PEAKUHUH, O XapaKTEepe M MNPOAYKTaX pPa3IUYHBIX
XUMHYECKUX PEAKIIU;
- XapakTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO M  CBOMCTBaM,
YCTaHaBJIMBATh MIPUYHUHHO-CJIE/ICTBEHHBIE CBSI3HU MEXY JTaHHBIMH
XapaKTepUCTUKAMU BEIIECTBA;
- COCTaBJISITh MOJICKYJIIPHBIE W TMOJIHBIE MOHHBIE YPABHEHHS MO COKPAUICHHBIM
WOHHBIM YPaBHECHUSIM;
- TIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISITH OKUCIUTEIBHBIC WIIH
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYE€TOM CTENEHEW OKHUCJIEHHUS DSJIEMEHTOB,
BXOJIAIIINX B €r0 COCTaB;
- COCTaBJISITh YPABHEHUS PEAKIUM, COOTBETCTBYIOIIHMX MOCIEAOBATEILHOCTH
MpPEBpAIICHUN HEOPraHUYECKUX BEIIECTB PA3JIUUYHBIX KJIACCOB;
- BBIIBUTaTh W MPOBEPSITh SKCHEPUMEHTAIBHO THUIOTE3bl O pe3yabTarax
BO3JICUCTBUSL PaA3IUYHBIX (DAKTOPOB Ha H3MEHEHHWE CKOPOCTH XUMHYECKOM
peaKuuu;
- HCIIOJIK30BaTh MPUOOPETEHHBIE 3HAHUS JUISI DKOJOTHYECKH TI'PaAaMOTHOTO
MOBEACHUS B OKPYKAIOIIEH CPEIE;
- WCIOJIb30BaTh MPHOOPETEHHBIC KIIOYEBHIE KOMIIETEHIIUM TPU BBITIOJHCHUH
MMPOCKTOB M y4eOHO-UCCIIENOBATEIbCKUX 3aad 10 M3YyYCHUIO CBOWCTB,
croco0O0B TIOJIYYCHHS U PACTIO3HABAHUS BEIIIECTB;
- 00BEKTUBHO OIEHWBATh MH(POPMAIIHIO O BEIIECTBAX M XUMHUECKHUX IMPOIECCax;
- KPUTHYECKA OTHOCHTHCS K ICEBJAOHAYYHOU MH(POpMAIMH, HETOOPOCOBECTHOM
peKiiaMe B CpeJICTBaX MacCCOBOM MH(POPMAIIHH;
- OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHMN MO XMUMHUU ISl MPAKTUUYECKOU
JIeSITeIILHOCTH YEJIOBEKa,
- CcOo37aBaTh MOJEIW W CXEMbI JUIS PEIICHUS YYEeOHBIX M TO3HABaTEIbHBIX
3a/1a4;[TOHUMAaTh HEOOXOIMMOCTh COOJIFOICHHS TIPEANKMCAHUH, TIPEeIiaracMbIX B
MHCTPYKIHUSAX 110 UCHOJB30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JP.

KapTa KOHTPOJIbHO-0LIEeHOYHOM AeSITeIbHOCTH
10 kacc(0a30Bblii YPOBEHbD)

Buja konTpoJst \ Dopma KOHTPOJISA \ Homep ypoka
1 monyroaue
Texymmii IIpaktuyeckas padora Nel no reme «Ilomydenne Ne8
STHJIEHA U U3yYEHHUE €r0 CBONCTB
Temarnueckuii KonTtponrHast padora Nel o Teme «Yrieso- Nel3
JOPOIBI»

2 mosyroame

Texymuit [Ipaktuyeckas padora Ne 2 «KapboHoBbBIE Nel9
KHCJIOTBI»




Temarnueckui KonTtponsHas padota Ne2 mo teme Ne24
«Kucnoponocoaepxaiiue OpraHn4ecKkue
BELIECTBAY

Texymmii [Ipaktuyeckas padora Ne 3« nenTudukanus Ne28
OPraHMYEeCKHUX COeMHEHUN. [ eHeTnuecKue CBA3n»

Texymuit [IpakTnueckas padota Ne 4 «Pacrno3naBanue Ne31
IJIACTMACC U BOJIOKOH»

[TpomexxyTounas Hrorosas koHTpodbpHas padora 3a 10 kiacc Ne33

aTTecranus

11 kacc(0a30Bblii YPOBEHbD)

Buja koHTpOJIS Dopma KOHTPOJIsI Homep ypoka

1 moayromue

Temaruueckuit Kontponsnas pa6ora Nelno teme «CrpoeHue Ne8
aroMa. CTpOEHUE BEIIECTBA»

Texymmit [IpakTuueckas padota Nel «IIpurotosnenue NelO
pacTBOPOB 33JIaHHOW KOHIEHTPALINI

2 moJryroame

Texymmit [IpakTnueckas padora Ne2 «Pemenue Nel8
SKCIEPUMEHTAJIbHBIX 3324

Tematnueckuii KonTtponbHas padota Ne2 mo teme « XUMHUUYECKHE No23
peaxkum»

Texymuit [IpakTrueckas padota Ne3 «Permenue No25
9KCIEPUMEHTAJIbHBIX 3344

Texymuit [Ipaktuueckas padota Ned «Permenue No28
9KCIEPUMEHTAJIbHBIX 33424

[IpomexxyTouHas Hrorosas koHTpopHas padora 3a 11 kiace No34

aTTecranus

Conepxanue yueOHOro npeamera

10 kuacc (0a3oBbiii ypoBeHb)(34 yaca)

Paspnen 1. TeopeTnyeckue 0CHOBBI OPraHM4yeckoil xummu (4 yaca)

Tema 1. TeopeTnueckue 0OCHOBbI OPraHu4ecKoi xumum (4 yaca)

[Ipeamer opraHMyeckOM XUMHUHU, CTAHOBJIEHUE TIOHATHS «OpraHUYecKas
XUMHSI»; BUTAJU3M U €ro KpaxX (CHHTE3bl OPTaHMYECKUX COCAMHEHHUN Y4EeHBIMH-

XUMUKAMH);

COBpPCMCHHOC COCTOSIHUEC W Pa3BUTUC OpFaHquCKOﬁ XHUMUU,

KJ'IaCCI/I(I)I/IKaLII/IH OpTraHUYCCKUX COCIUHEHUN IO IMPOUCXOKACHUIO: TIPUPOJIHBIC,

HCKYCCTBCHHBIC u

CHUHTCTUYCCKUC,

IIOHATHA «OpraHruvcckad

XHUMUA»

u




«YTJI€BOAOPOJIbD»; OCOOEHHOCTHM AaTOMOB YIJIEPOJA; KPYroBOpOT Yriepojaa B
IIPUPO/IE; CPABHEHUE OPraHUUYECKUX U HEOPTaHUYECKUX COECTUHEHUI.

Msoroo6pa3ue OpraHM4ecKUX COCAMHEHHUH; XHMUYECKOE CTPOCHHE Kak
MOPSIIOK  COEOUMHEHMSI aTOMOB B  MOJIEKYJIE€ COIJIJaCHO UX  BaJICHTHOCTH.
OCHOBOIT0JIOKHUKH TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYeCKUX coequHeHui: D.
Kexyne, A. Kynep, A.M. BbyrnepoB. IloHuMars OCHOBHBIE MOJOXKEHUS TEOPUHU
CTPOEHHUSI OPraHMYECKUX COCJAMHEHUM; MOHSATUE O TOMOJIOrax W TOMOJIOTHH, 00
n3oMepax U u3oMepuu. MoJIeKylsspHble U CTPYKTYpHbIE (IIOJIHAs U COKpAlllEHHAas)
(bopMyITbI COCTUHEHHUH, MApPOCTEP)KHEBbIE W MacmTaOHbIE (0OBEMHBIC) MOJICIN
MOJIEKYII.

[Mpuumebl  MHOTOOOpa3Wst  OpraHWyeckux  BemiecTB.  [loHsATHA
(QIEKTPOHHOE 00JaK0 M opOuTanb, UX (GOpPMBI: S U P», «IIEKTPOHHBIE U
ANeKTpOoHHO-Tpaduyeckue GopMysibl aToMa yriepoja B HOPMalbHOM U

BO3OYKJIEHHOM  COCTOSIHMSIX», «KOBaJ€HTHas XWUMHYECKass CBS3b, ee
MOJISIPHOCTh M KPaTHOCTbY», «BOJOPOJHAs CBs3b». OOMEHHBIH M JOHOPHO-
AKIIETITOPHBIN MEXaHU3MBbI 00pa3oBaHUs KOBAJICHTHOM CBA3H.

[IpocTpaHCTBEHHOE H AJIEKTPOHHOE CTPOCHUE OPraHWMYEeCKUX COEAMHEHUH.
Knaccudukanust opraHUI4eCKuX BEIIECTB.

Tunel XMMHAYECKHX pEaKIUil B OPraHUYECKOW XUMHUU: PEaKUHUH 3aMEIICHUs
(raJloreHMpOBAaHWE AJKAaHOB W ApPEHOB, MICJIOYHON THUIPOJU3 TaJOreHaIKaHOB),
peakuy TPHUCOCTUHEHUs (THApaTanus, THUIAPUPOBAHWE, THAPOTAJIOTCHUPOBAHUE,
TaJIOTEHUPOBAHUE), PEAKIUU TOJMMEPU3AIMU M TOJUKOHACHCAIIUN,  PEaKIHsIN
OTILETICHUS (meruapupoBaHue AJIKaHOB, JeruapaTanus CIIUPTOB,
JNETUPOXJIOPUPOBAHUE Ha TpUMEpEe TaJIOTCHANIKAaHOB), KPEKUHT allkaHOB U
JNENOJIMMEPHU3alUsl MOJUMEPOB, PpEAKUUs H30MEpPU3aluU. [OMOJUTHYECKH U
TETEPOJUTYCCKUN  pa3pblB  KOBAJICHTHOW XMMHUYECKOW CBSA3W; 0Opa3oBaHUE
KOBAQJICHTHOM CBSA3M M0 JIOHOPHO-AaKIENTOPHOMY MEXAaHM3MYy. YMETh COCTaBJISATh
peakuuu C OpPraHMYEeCKMMH BEUIECTBAMHM M pEIIaTh 3aJaud Ha HaxOXKJEHUE
MOJIEKYJISIpHOM (hOpMYJIbl BELIECTBA, HAXOISIIIETOCs B ra3000pa3HOM COCTOSIHUU.

Pacuemnvie 3a0auu.HaxoxneHnue MOJEKYISIpHOW (QOpMYNibl  BEIIECTBA,
HaXOJSIIEroCcs B ra3000pa3HOM COCTOSIHUU.

Jemoncmpayuu. Cnaiiapl, Tabnuiel, [{OPs. OOpasnpl opraHnyecKuX BEIIEeCTB
Y MaTepHUajoB U U3AEIUNA U3 HUX. MOIeT MOJIEKYJT OPTraHMYECKUXBEIIECTB.

Pa3nen 2. Knaccel oprannyeckux coeinHeHuii (24 yaca)

Tema 2. YraeBoaopoasl (9 yacoB)

Ankanpl. ['omonoruueckuid psg u oOmas ¢opmyna ankanoB. CrpoeHue
MOJICKYJIbl METaHa M JPYTUX aJIKaHOB. M30Mepus W HOMEHKIATypa alIkaHOB.
dusnyeckue W XMMHUYCCKHE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUsS, TOPCHHE
QJIKAHOB B PA3IMYHBIX YCIOBHSX, TEPMUUYECCKOE PA3JIOKECHUE AJTKAHOB, U30MEPH3aIIUs
ankaHoB. [IpuMmeHeHue ankaHOB. MeXaHU3M pEaKIUU PaJUKAIBHOTO 3aMeIICHHS,
€ro cranuu.IlpakTrueckoe HCIIOJIb30BaHUE 3HAHHUH 0 MEXaHH3ME
(cBOOOIHOpATMKATHHOM) pEaKlUy B MpaBUjIaX TEXHUKU 0€30MacHOCTU B OBITY U Ha
npousBojicTBe. [IpoMbINIIEeHHBIE  CHOCOOBI  TOJNYYEHHUsS: KPEKHHI  alIKaHOB,
(bpakunOHHAs eperoHka HedTu.

Ankensl. ['omonoruueckuid psg U oOmas ¢opmyna ankeHoB. CTpoeHwue
MOJICKYJIBI OJTHJIEHa M JAPYTUX alKeHOB. l3oMmepusi ankeHOB: CTPYKTypHas W
npocTpaHcTBeHHas. HomeHkIarypa u ¢usndeckue cCBOMCTBa alkeHOB. [lomydeHue
STHJICHOBBIX YIJIEBOJIOPOJIOB W3 aJKaHOB, TaJOreHATKaHOB, CIUPTOB. Peakiuu
npUcoequHeHusl  (TUAPUPOBAHUE, TUAPOTAJIOTCHHUPOBAHUE, TaJOTeHUPOBAHUE,



ruapatauusi). Peakuuu oOxucieHHMs W nNoJuMepu3anuM  ankeHoB. I[lpumeHeHue
AJIKEHOB HAa OCHOBE UX CBOWCTB

Ankunbl. Tomonormdeckmii psn  ankuHoB. OOmias ¢opmyna. Crpoenwue
MOJIEKYJIbl aleTHIEHa M JApYyrux ainkuHoB. M3omepus ankuHoB. HomeHnknarypa
AllETUJICHOBBIX YrieBOJ0poaoB. [losiyueHune aikWHOB: METAaHOBBIM U KapOWIHBIN
cnocoObl.  Pusmueckne  CBOIMCTBa  anKWMHOB.  Peakumm  mpHCOETMHEHUS:
raJIOreHUPOBAHNE, THJIPUPOBAHUE, TUIAPOTAIOr€HUpPOBAHUE, TUApaTanus (peakuus
KyuepoBa). [Iumepusauuss u TPUMEPU3ALUAAIKUHOB.  B3aumonelicTBue
TEPMUHAJIbHBIXAJIKUHOB ¢ OCHOBaHUAMHU. OkucieHue. llpuMeHeHne alkuHOB.

Huensl. CTpoeHue MOJEKYyJd, H30MEpUs U HOMEHKJIATypa ajKaJUueHOB.
@duznyeckue CBOMCTBA,  B3aMMHOE pACMOJIOKEHHE NHU-CBA3EH B MOJEKylIax
aJIKa/IMEHOB: KYMYJIUPOBAHHOE, COMNpPSHKEHHOE, H30JupoBaHHOE. (OCOOEHHOCTH
CTPOEHHUS CONPSIKEHHBIX AIKaJWEHOB, UX IMOJIyueHHE. AHAJIOIHS B XUMHUYECKHX
CBOMCTBAaX AJKEHOB W ankaaueHoB. llommMepnsanms ankanueHoB. HarypanbHell u
CHUHTETUYECKU Kayuyku. Bynkanuzaums kayuyka. Pesuna. Paboter C.B.JleOenesa,
OCOOCHHOCTH pEaKIMi NPUCOEIUHEHHUS K aJKaJueHaM C COINpPSDKEHHBIMHM IH-
CBSI3SIMM.

Huknoankansl. ['omonoruueckuit psa u obmas  ¢GopMyia LHUKIOATKAHOB.
Hampsbxkenne nwmkna B Cs3He , CsHs, CsHio , xondopmamuu CeHio, mzomepus
LUKIIOAJIKAHOB («I10 CKEJETy», IIUC-, TPaHC-, MEeXKIaccoBas). XMMHUECKHUE CBOMCTBA
LUKJIOAJIKAHOB: TOpPEHHUE, Pa3JIo’KEHUE, PaJuKaJIbHOE 3aMeIlleHHe, HW30MepH3alusl.
OcoOble cBolCTBa IIUKJIONPOIIaHa U IIUKIOOyTaHa.

Apensl. benzon kak mpencraButens apeHoB. CTpoeHHE MOJIEKYJbl OeH3071a,
conpsbkeHue Tmu-cBszel. [lomyuenune apeHoB. Pusmueckue CBOWCTBa OeH30Ja.
Peakuuu »nexTpouiabHOrO 3aMelleHus ¢ ydacTHeM OeH3oja: rajoreHHpOBaHUE,
HUTPOBaHUE, alKuiIupoBaHue. OpHEHTaUUs TpU ANEKTPOPUIHLHOM 3aMELIECHHH.
Peakiun GokoBbIx 1enedt ankmiOeH30s0B. CriocoObl monydeHus. [Ipumenenue
OeH30J1a ¥ €r0 TOMOJIOTOB.

Pacuemnvie 3a0auu. YcTaHOBIEHHE XUMHYECKOW (OpPMYNbl BellecTBa IO
MacCOBBIM JIOJISIM 3JIEMEHTOB.

Ipaxmuueckasa paboma. IlonydeHue 3TuiIeHa U U3y4YE€HUE €r0 CBOMCTB.

Konmponvras paboma. YTieBoa0poabl.

Tema 3. Cnuprsi (3 yaca).

Crnuptsl. CocTaB U kiaccupuKalus CIUPTOB (110 XapaKTepy YriIeBOIOPOAHOTO
pajuMkana ¥ O aTOMHOCTH), HOMEHKinarypa. M3omepus crnupToB (IOJIOKEHUE
TUAPOKCUIIBHBIX TPYII, MEXKIACCOBasl, «YIJIEPOJHOTO CcKeieray). (Dundeckue
CBOMCTBA CIUPTOB, WX TMOJyueHUE. MexXMONIeKylsapHas BOJOPOAHAS CBS3b.
Oco0eHHOCTH 3JEKTPOHHOTO CTPOCHHSI MOJEKYJ CIUPTOB. XUMUYECKHE CBOMCTBA
CIUPTOB, OOYCIIOBJICHHbIC HATMYHEM B MOJIEKyJIaX THAPOKCOTPYIN: 0Opa3oBaHUE
QJIKOTOJIATOB, B3aMMOJICMCTBHE C TalOT€HOBOJOPOJAMHU, MEXKMOJEKYIsIpHas U
BHYTpH  MOJICKYJsIpHAsi ~ JeTujaparanus,  dSTepudukaius,  OKHUCIEHHE U
AeruapupoBaHue cnuproB. (OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX —CIIHPTOB.
KauecTtBenHass peakuuss Ha MHOTOaTOMHbIE CIUPTHL. BakHeilline npeactaBUTEIN
CIIMPTOB: METAHOJI, 3TaHOJI, ITWJICHIJIMKOJIb, IHLepuH. Pu3noaornyeckoe neicTeye
ME€TaHoJa 1 3TaHoja. PaccMOTpeHrne MeXaHU3MOB XUMUYECKUX PEAKIUH.

@enounbl. CTpoeHue, HU30Mepusi, HOMEHKJIaTypa (eHoJoB, uX (uznueckue
CBOMCTBAa M MOJy4YeHHEe. XUMHUUECKHE CBOiicTBa (eHosnoB. KucioTHwie cBOMCTBa.
B3auMHOe BnusHHE aTOMOB M TpPyNIl B MOJIEKYJaX OpPraHMYECKUX BEIIECTB Ha
npumepe ¢enona. Ilomukonnencamus ¢eHona ¢ GopmanbaerugoM. KauectBeHHas
peakuus Ha penout. [lpumenenue gpenona. MHOroaToMHble (DEHOJIBI.



Jlabopamopnvie onvimsi. 1. Peakiuy OKUCIEHHS 3TUIIOBOTO CIUPTA OKCHUAOM
Menu. 2. M3ydyenne Gpu3nuecKuX CBOWCTB TiHIEepHHA. B3ammoneilicTBue ravuepuHa
c ruapokcuaoM Menu. 3. PactBopumocth ¢enona. KauecTBeHHble peakuuud Ha
(deHou.

Tema 4. Anbaernbl, KeTOHbI, KApOOHOBbIE KHUCJIOTHI H CJIO0KHBIE I(PUPbI
(4 vaca).

Anpaerunpl U keToHbl. Kiaccugukaiysi, CTpoeHHe MX MOJICKYJ, U30MEpHUs U
HOMeHKIaTypa. OCOOEHHOCTH CTPOEHUsS  KapOOHWIbHOW rpynnbl. Pusndeckue
CBO¥CTBa (popManpaeruaa U €ro rOMOJIOTOB. XHUMHYECKHE CBOMCTBA albICTHIOB,
0oOyCJIOBJICHHbIE HAJIMYMEM B MOJIEKyJe KapOOHWJIBHOW TpYyNIbl aTOMOB
(rugpupoBaHMe, OKHCICHHME aMMHAuYHbIMM pacTBOpaMM OKcHujaa cepebpa u
rugpokcuaa memu (I1)).  TlpucoeanHeHune CHHHIBHOW KHUCIOTHI W OHCyIbduTa
HaTpus. KauecTBeHHbIE peakIMK Ha anbaeruapl. Peakuus noaMkoHaeHcauu GpeHona
¢ ¢dopmanpaerugoMm. OCOOEHHOCTH CTPOCHUSI MU XUMHUYECKUX CBOWCTB KETOHOB.
B3aumHoe BiMsiHHE aTOMOB B MOJIeKynax. ['amoreHupoBanue anpJeruioB U KETOHOB
10 MOHHOMY ME€XaHU3MY Ha cBeTy. KauecTBeHHas peakiiis Ha METUIIKETOHBI.

Kap6oHOBbIE KHCIOTBHI. CrpoeHne MoJeKya KapOOHOBBIX KHUCIOT H
KapOokcunpHOM Tpymmbl. Knaccudukamuss 1 HOMEHKJIATypa KapOOHOBBIX KHCIIOT.
Oduznyeckue CBOMCTBA KApOOHOBBIX KHUCIOT W HUX 3aBUCUMOCTb OT CTPOCHHS
Mosiekyn. KapOoHOBbIe KHCIOTHI B mpupojie. buomnornueckas poiyib KapOOHOBBIX
kucinor. OOmme  cBoilcTBa  HEOPraHWYECKUX M OPraHMYeCKUX  KHCIOT
(B3aMMOJICHCTBHE C METaZIaMH, OKCHJIaMH METaJUIOB, OCHOBAHUSMH, COJISIMH).
BrusiHue yriieBoJopogHOTO paauKaia Ha CHIy KapOOHOBOW KHCIOTHL Peakius
sTepudukanuu, ycioBus ee mpoBeAeHHs. OJHOOCHOBHBIE M MHOTOOCHOBHBIE,
HernpeenbHble KapOOHOBbBIE KUCIOThI. OTAETbHBIE TPEICTABUTENN KUCIIOT.

Crnoxnbie 3pupbl. CTpoeHHE CIIOKHBIX dPUPOB, H30MEPHS (MEXKIaccoBas 1
«YTJIEpOAHOTO cKeneray). HomenknaTypa cioxHbIx 3¢upoB. OOpaTUMOCTh pEaKIuu
aTepuUKaINK, THIPOIU3 CIOKHBIX 3pupoB. PaBHOBECHE peakiuu: 3TepudUKaIum-
rUAPoIIN3a; (PaKTOPHI BIUSIONINE HA THIPOIIH3.

Kupsl - crnoxsble >Qupbl raulepuHa U KapOoOHOBBIX KucioT. CocTraB u
cTpoeHue Mousiekyn kupoB. Kiaccudukanus xupoB. OMbIICHHE KUPOB, MOIYUCHHE
MbLIa. MbL1a, 00BbsCHEHUE UX MOIOLIUX CBOMCTB. JKupsl B nipupoe. bruonorunueckas
¢dbynakuus xxupoB. [orstue 06 CMC. O6bsicHeHre MotoImuX cBorcTB Mbliia 1 CMC.

Ipakxmuueckas paboma.KapO6oHOBbIE KHCIOTHI

Jlabopamopuvie onvimeur. 1. Oxucnenune ¢opmanpaeruga aMMUAYHBIM
pacTBopoM oOKcuaa cepeOpa. Peakuusa aneranpiaerujga ¢ THIPOKCHIOM MeEJIH.
BzaumopneiictBue dopmanbaeruia ¢ GyKCHHCEPHUCTOM KHUCIOTOW. 2. OKucieHue
CIUpTa B aJIbJICTH/I.

Tema 5. YriaeBoab! (4 yaca)

Monocaxapuasl. Wx knaccudukanus. [exkco3pl U HUX NPEACTaBUTEIH.
I'moko3a, ee ¢u3nyeckue cBOICTBA, CTPOCHHUE MOJIEKY/Ibl. PaBHOBecHs B pacTBOpe
TJIIOKO3bl. 3aBUCHMOCTh XMMHYECKHX CBOWCTB TJIFOKO3bI OT CTPOEHHUS MOJIEKYJIBI.
Bzaumopneiicteue ¢ ruapokcuaom wmeau(ll) mpu KoMHaTHOW TemmepaType H
HarpeBaHuu, HTepudUKalMs, peaklus «CepeOpSHOTro 3epKajiay, THAPUPOBaHUE.
Peakiun OpojkeHUs TIIIOKO3bI: CIIUPTOBOI0, MOJIOYHOKKCIOTO. ['11I0K03a B mpupoe.
buonoruueckass ponb IIOKO3bl. lIpuMeHeHue IIIOKO3bI HAa OCHOBE €€ CBOMCTB.
@pyKkTo3a Kak HM30Mep II0KO3bl. CpaBHEHHUs CTPOEHUS MOJEKYJI U XUMHUYECKHX
CBOMCTB I'JIIOKO3bI M PpyKTO3bl. DpyKTO3a B MPUPOJIE U €€ OMOJIOTrHIecKas poJib.

Hucaxapunel. Ctpoenue, obmas ¢opmyna u mnpeacraButenu. Caxaposa,
JIAaKTO3a, MajbTO3a, UX CTPOEHHE M OMoJIoTHYecKas poiib. ['Maponu3 aucaxapuios.
[IpoMpbIIEHHOE MTOJTyYEHUE caxapo3bl U3 IPUPOIHOTO CHIPBSI.



[Momucaxapuapl. O0mas Gopmynna U MpeACTaBUTENH: NSKCTPUHBI U TIIMKOTCH,
KpaxmaJ, LeJUloo3a (CpaBHUTENbHAS XapakTepuctuka). Duznueckue CBOMCTBa
IIOJIMCaXapua0B. XUMHUYECKue CBONCTBa MIOJIUCAXAPUIOB. I'mpposns
nonucaxapuaoB. KauectBenHas peakuus Ha kpaxmai. [lonucaxapuasl B mpupoje, ux
Ouosormdeckass poiib. [IpuMeHeHHWE MOMCcaxapu0oB Ha OCHOBAaHWUM HMX CBOWCTB
(BosokHa). [loHsiTe 00 MCKYyCCTBEHHBIX BOJIOKHAX. B3anmoneiicTBre 1emoiao3sl ¢
HEOPraHMYECKUMH U KapOOHOBBIMHU KHUCJIOTaMH - 00pa30BaHUE CIIOKHBIX I(UPOB.

Koumponvnas paboma. Kucnopoaconepxaiiyue opraHuueckre BeecTBa

Jlabopamopuvie onvimul. 1. T'maponn3 caxapo3sl. XHUMHUYECKHE CBOHCTBA
caxapo3ssl. 2. BzaumoseiicTBue kpaxmana ¢ HOJIOM U TUAPOKcuaAoM Menu. ['uaponus
Kpaxmaia.

Tema 6. A3zoTocoaep:kaiue oprannyecKue coenHenus (4 yaca)

Amunpl. Omnpenenenne amuHoB. Crpoenue amuHoB. Kiaccuduxanus,
M30Mepusi 1 HOMEHKJIaTypa aMHUHOB. Anudarudeckue W apoMaTHYECKUE aAMUHBI.
AnwinH. [lonyyeHne amMWHOB: QJIKWJIMPOBAHHE AMMHAKA, BOCCTAHOBJICHUE
HUTpocoennHeHnl (peakuus 3uHnHa). PU3NUYECcKre CBONCTBA aMUHOB. XMMHUYECKHE
CBOMCTBa aMHHOB: B3aWMOJICUCTBUE C KHCJIOTaMH U BOAOW. OCHOBHOCTH aMHHOB.
['oMonornueckuit psl apOMaTHYECKUX aMUHOB. AJIKWJIMPOBAHHE W AlMIIMPOBAHUE
aMUHOB.

AMuHOKHCIOTEL. COCTaB M CTPOEHHE MOJIEKYJI aMHUHOKHCIIOT, HW30MEPHH.
JIBOMICTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHCIOT W €€ MPHYHHBI.
B3anmMoselicTBie aMUHOKHCIOT ¢ OCHOBaHUSIMHU, 0Opa30BaHUE CIOXKHBIX A(UPOB.
B3auMopeiictBue  aMMHOKHCIOT ¢  CWIbHBIMH  Kuciotamu. OOpazoBaHHe
BHYTPHUMOJIEKYJISIPHBIX COJIel. Peakiys monruKoHAeHCAllud aMUHOKHUCIIOT.

benku - npupoansie 6uononumepsl. IlentuaHas rpynmna aToMoB U MENTHAHAS
cBs3b. [lentunpl. benku. [lepBuyHas, BTOpUYHAs U TpPETUYHAs] CTPYKTYphI OEIKOB.
XUMHYECKHE CBOICTBA OENKOB: ropeHue, AeHaTypanus, TUAPOIIN3, KaueCTBEHHBIE
peakuuu. buonormdeckue ¢GyHkuum OenkoB. 3HavyeHHE OenkoB. YeTBepTUUHAs
CTPYKTypa OeJIKOB Kak arperaimusi OeITKOBbIX U HEOEIKOBBIX MOJIeKYI. [Jo0anbHas
npo0iema OeJIKOBOTO TOJI0JaHUs U ITyTH €€ PEIICHHUS.

Ilpakmuueckue pabomsi. WVnenTudukanus OpraHUYECKUX COCAUHEHUH.
I'eneTnueckue cBs3u

Pa3nen 3. Opranuydeckasi XuMusi B JKH3HHU YejioBeka (6 4yacoB)

Tema 7. Oprannyeckasi XduMHsl B )KH3HH YesioBeKa (6 4acoB)

[Ipupoanbie HMCTOYHUKH yriieBogopoaoB. Hedtb. dusmueckue CBOICTBa.
CnocoOst  mepepabotku  HedTH. Ileperonka. Kpekunr Tepmuueckuii u
karanutuueckuil. Kokcoxumuueckoe mnpous3BoAcTBO. IIpupoaHblii M NOMYTHBIN
He(TAHOM rasbl, UX COCTaB U MCIOJIb30BAHKUE B TPOMBIIIJICHHOCTH.

OOmue MOHATHS O CHHTETHYECKHX BBICOKOMOIICKYNISPHBIX COEAMHEHUSX:
MOJIMMEP, MAKPOMOJIEKYJIa, MOHOMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALINH,
reoMerpuueckas ¢opma MakpoMmolsiekyn. Duznueckue M XUMUYECKHE CBONCTBA
nonmuMepoB.  Knaccudwukanus  monuMepoB. Peakuuu — monuMMepuzanuu |
noaukoHAaeHcauu.  CuHTeTMdeckue  Kaydyykd. CHHTETHMYECKHME  BOJIOKHA.
[IpakTHueckoe MCHOJIb30BAHUENOJIUMEPOB M BO3HHUKIIME B pPE3YJIbTATE€ 3TOTO
AKOJIOTHYECKUE TTPOOIIEMBI.

3ammTa OKpYXarolel cpelbl OT BO3JCHCTBUS BPEAHBIX OPraHUYECKUX
BeliecTB.Jkojorusd. [loHsATHE O XMMHMUYECKOM HKOJOTUHU. XHUMHUYECKHE OTXOJBbI.
VYrneBoaopoibl, BpeIHbIE ISl 3J0pOBbsl 4YENOBEKA. BiusHUME Ha OKPYKAIOIIYIO
cpeny NPOM3BOJHBIX YIIEBOJOPOAOB. XUMHUYECKash SKOJIOTHS KaK KOMILUIEKCHas
HayKa, H3y4arollas COCTOSIHHUE OKpyxkarolei cpeapl. KoMIIeKCHbIA XapakTep



BO3JICUCTBUSL HAa OKPYXAIOLIYI0 Cpelly M MOMYJISALHUHU >KUBBIX OCOOEH pa3IuuHbIX
opranndeckux BemecTB. CrocoObl YMEHBIICHHS HETaTUBHOTO BO3JCHCTBHA Ha
MPUPOAY OPraHUYECKUXCOCAUHEHUN. IIpOMyKTBl 4YEIOBEYECKOW, AESITEIBHOCTU -
HCTOYHUK 3arpsi3HEHUIN OKpYXaIoLIei cpeabl.

Hemoncmpayuu. Habop LIOPoB, tabmun mo teme «lIpupoaHpie MCTOYHHKH
YII€BOOPOI0BY, KosuieKius «Hedts n HedrenpoaykTe.

Ipaxmuyecxue pabomul. Pacrio3HaBaHHe TJIACTMACC W BOJIOKOH.

Jlabopamopnuwiii onvim.O3HaKOMIIEHHE ¢ 00pa3aMu HePTH, KAMEHHOTO YTJIS U
IIPOJIyKTaMU UX NepepadOTKH.

Umoeosas xonmponvras paboma 3a 10 xknacc.

11 knacc (0a3oBblii ypoBeHb)(34 yaca)

Tema 1. BaxkHeiiline NOHATHS M 3aKOHBI XuMuH (2 yaca)

OcHOBHbIE 3aKOHBI XHUMHUHU: 3aKOH COXpPAHEHHS Macchbl M IOCTOSHCTBA
cocraBa, 3akoH AsBoragpo. IloHATHS «BelECTBO», «CBOMCTBA BEILIECTBAY,
«XUMHUYECKAsl peaKlUus», «OTHOCUTENbHAs AaTOMHAas M MOJCKYISIpHAs Maccay,
«KOJINYECTBO BEIIECTBA», «MOJIb». POIb XUMUHN B )KU3HU U PA3BUTUHA COBPEMEHHOTO
oOmectBa. [IpaBuna TexHuku Oe3zomacHocTH. .PacueTHble 3amaunm MO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WUIU O00bEMY OJHOIO M3 YYACTBYIOUIUMX B pPEaKIHMH
BEILIECTB. 3HAYEHUE 3aKOHOB XUMUH JUIsI Pa3BUTHUS HAYKHU B LIEJIOM.

Tema 2. Teopus crpoenusi aroma. Ilepuoguyeckuil 3aKoH H
Ilepuoauyeckas cucrema xumuueckux j1eMenToB /.. MenaeseeBa (2 yaca).

ATOM- cloXHas YacTuIa. Sapo u 3JeKTpoHHas 000J0YKa. DIIEKTPOHBI H
MPOTOHBL. MUKpOMUp 1 MakpoMmup. Jlyann3m 4acTUl] MUKPOMUDA.
CocrosiHME OJJIEKTPOHA B aTroMe. OJIEKTpOHHOEe oOnako u opbutans. Ddopma
opburaneii (S, p, d, f). Dueprernyeckre ypoBHH U moaypoBHH. [Tpuniwn [aymm.
DnexTpoHHas (GopMysia aTOMOB 3J1eMeHTOB. ['padudeckue 31eKTpOHHbBIE (GOPMYIIBI U
npaBwio ['yuaa. OnekTpoHHO-rpaduueckue (QopMyabl aTOMOB  3JEMEHTOB.
DeKTpOHHas KIacCHU(pHUKAIUS HIEMEHTOB N0 ceMelcTBaM. BasieHTHbIE BO3ZMOXKHOCTH
aTOMOB XMMHUYECKHX JIEMEHTOB. BaneHTHbIE 3JIeKTpOHBI. BaneHTHBIE BO3MOXHOCTH
aTOMOB XMMHYECKHX JJIEMEHTOB KaK (PYHKIHUS X HOPMAJILHOTO M BO30YXKIAEHHOTO
COCTOSIHUSI.

[lepuoanueckuit 3akoH u Ilepronuueckas cucteMa XUMHUYECKHX 3JIEMEHTOB
JA. W. MenneneeBa. Ilpennoceuiku OTKpblTHs 3akoHa. Ortkpeitue [ W
MeHeneeBplM  NEPUOAMYECKOTO 3aKOHA. [ Opu3OHTanbHAs, BEpPTUKaJIbHAsA U
JUaroHalibHas IMEePUOJUYECKHE 3aBUCHUMOCTHU. llepuonmyeckuil 3aKOH U CTPOECHHE
atoma. UM3zotonbl. CoBpeMEHHOE TNOHATHE XHMHYECKOro »syeMeHTa. Bropas
dbopMynupoBKa MEPHOIUYECKOr0 3aKoHa. l[lepumommyeckas cuctemMa M CTPOCHHE
atoma. du3nyeckuil CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB I'PYHIbI U
nepuoAa. IIpuunHBI W3MEHEHUS METAIIMYECKUX W HEMETANIMYECKUX CBOWCTB
AJIEMEHTOB B IpyINNax M NepUOAax, B TOM YHcie OONBIIUX U CBEpXOombIuX. TpeThs
(dbopMynTUpOBKa MEPUOJNUECKOTO 3aKOHA. 3HAYEHHE MEePUOJUYECKOrOo 3aKOHAa |
MEPUOANYECKON CUCTEMBI XUMUYecKuX annemeHToB [[. 1. MenaeneeBa s pa3BUTHs
HayK{ U MOHUMAHUS XUMUYECKOW KApTUHBI MUPA.

Tema 3: CTtpoenne u MHOToo0pa3ue BemecTs (4 yaca)

Xumuueckass cBs3b. EauHasg npupoia XUMHYECKOW cBsA3u. HMoHHas
XUMUYECKasl CBSI3b U MOHHBIE KpUCTa/IMUecKue permeTku. KoBalieHTHas XxuMuyeckast
CBsI3b U €€ KiIaccu(UKalusi: M0 MeXaHu3My oOpa3oBaHUs (OOMEHHBIN U JOHOPHO-



aKUENTOPHBIN), MO 3JIEKTPOOTPULATENBHOCTH (MOJSpPHAsT W HENOJsipHasi), IO
crioco0y TMepeKphIBaHUS JIEKTPOHHBIX OpOuTasNell (curmMa M TH), MO KpPaTHOCTH
(onuHapHas, ABOWHAsA, TpoWHas, nojyropHas). IloaspHOCTH CBSI3M M MOJISIPHOCTH
MoJeKysbl. Kpucrammdeckue pemeTkd A BEIIECTB C OTOM CBS3bIO: aTOMHas U
MOJIEKyJIApHas.  Meraqmdeckass  XUMHYECKass  CBA3b M MeETaJuIM4ecKas
KpUCTAJUIMYECKass  pelerka. BonoponHas — CBSA3b:  MEXKMOJEKYJsApHas U
BHYTPUMOJIEKYIIsIpHas. MexaHu3M o0pa3oBaHUs 3TON CBsI3U U ee 3HaueHue. MonHas
CBA3b KAK IPENEIbHBIN CiIydail KOBAJEHTHOM IOJSPHOW CBS3M; IIEPEX0J OJHOIO
BUJA CBSI3M B JIpyrOd; pasHble BHUIbl CBA3EH B OJHOM BellecTBe. THIIBI
KPUCTAJUIMYECKUX PELIETOK.
Konmponvnas paboma. Ctpoenne atoma. CTpoeHHE BEIIECTBA.

Tema 4: Cmecu u pacTBOpPbBI BenecTB (4 yaca)

Hucnepcusle cuctemsl. [loHsaTre 0 gucnepcHsIX cuctemax. JlucrnepcnoHHas
cpena u nucnepcHas (asa. /[eBATh TUIIOB CHUCTEM U X 3HaY€HHE B MPUPOJIE U KU3HU
yenoBeka. MoJieKyasipHble U UICTUHHBIE PACTBOPHI.

HUctnaeble  pacTBOpbl.  PacTBOpUTENh M PACTBOPEHHOE  BELIECTBO.
PactBopenne kak  ¢usuko-xumuueckuid  mpouecc.  CrocoObl  BBIpayKE€HUS
KOHLIEHTPAllMM PAcTBOPOB. YPOBHU OpraHu3anuu BemecTB. Cucrema 3HaHUNA O
BEILIECTBE.

Pacuemnvie 3a0auu. Beruucnenue Mmaccbl pacCTBOPEHHOIO BEILIECTBA.

Ilpakmuueckas  paboma. [IpuroTtoBneHne  pacTBOPOB 3aJaHHOMN
KOHLIEHTPALINH.

Tema 5: Xumnueckue peakuuu (11 yacon)

Knaccudukanus XMMUYECKUX peakIMii B OPraHUYECKON M HEOPraHW4YeCKOU
xumun.IloHsATHE 0 XUMHUECKON peakluy, e€ OTIIMYUE OT sIAepHON peakuuu. Peakiuun
QUIOTPONU3aUMU M H30Mepu3auuu. Peakuuu, uaynme ¢ HU3MEHEHHEM COCTaBa
BEIECTBA: IO YHCIY U XapaKTepy pearupyromux U 0Opa3yrolIuXcs BELIECTB
(paznokeHus, 3amenieHus, OOMEeHa, COEAMHEHHs); MO HW3MEHEHHUIO CTeleHe
okucnenus (OBP u mve OBP); no termoBomy 3¢ dekty (3K30- U 3HIOTEPMHYECKUE);
o ¢aze (romMo- W reTeporeHHbIC); MO HarpaBIeHUIO (0OpaTHMbIe U HEOOpaTUMBIE);
[0 WCMOJb30BAaHUIO KaTaiu3aropa (KaTalUTHYECKUE M HEKATaUTHYECKHE); IO
MeXaHU3My (paJvKalbHbIe U HOHHBIC); IO BUAY YHEPTUH, HHUIIMUPYIOLIEH PEaKIUIo
(poroxumuueckue, pagrualoOHHbIE, YIEKTPOXUMUIECKHUE, TEPMOXUMHUUYECKHUE).

BeposATHOCT, MNpoTeKaHHWs XUMHUUYECKMX peakuuid.  3aKOH COXpaHEHMs
sHepruu. BHyrpenHsisi osHeprusi peakumil. TemmoBoit sddekr. Tepmoxumudeckue
ypaBHeHus. Terota oOpaszoBanus. 3akoH I'. U. I'ecca. DuTponus. Bo3mMokHOCTD
MPOTEKAHUS PEAKLM B 3aBUCUMOCTU OT U3MEHEHHUS SHEPTUHU U SHTPOIIHH.

Ckopocts xumuyeckux peakuuil. dakropbl, BIMSAIONME HA CKOPOCTh
peakuuil. Ilonsatue o cxopoctu. CKOPOCTH TOMO- M TE€TEPOT€HHON pPEaKIMM.
OHeprusi aktuBauuu. @akTopbl, BIMSIOLIME HA CKOPOCTh pEaKIMil: MHpupoaa
pearupyromux BEUIECTB, KaTajau3aTopbl, TeMmIieparypa, KoHueHTpauus. Kartanus
FOMO- W TE€TePOreHHbIM, HUX MexXaHu3Mbl. @DEpMEHTh, HX CpaBHEHHE C
HEOPraHWYECKUMH Karajau3aTopamMu. VHTHOMTOpPHI W  KaTAIUTUYECKUE  SIIBI.
IToBEpXHOCTH CONPUKOCHOBEHMSI PEATHPYIONINX BEIIECTB.

XUMHUYECKOE paBHOBECHE. [lonsiTME © XMMHYECKOM paBHOBECHH.
PaBHOBecHbIe KOHIIEHTpauuK. JJuHaMUYHOCTH paBHOBecusi. KoHcTaHTa paBHOBECHSI.



@akTophl, BIUAIOIIME HA CMCIICHWE pPaBHOBECUsA: KOHIICHTPALMs, JaBJIICHUE,
temrieparypa. [Ipunnun Jlelllarense.

ONEeKTPOIUTHYECKAs  JAUCCOLMALMS. DJIEKTPOJIUTBL U HEDJIEKTPOJIUTHI.
MexaHu3M 3JeKTPOTUTHYECKON TUCCOIUALIUN C PA3IMYHBIM BUIOM CBsi3u. CBOMCTBA
KaTHOHOB M  aHMOHOB. KuCIOTBI, COIM, OCHOBaHHA B CBETE TEOpUU
anekTposutuyeckol auccormanuu. Crenenb J./[.u €€ 3aBUCHMOCTH OT IPUPOJIBI
AJIEKTpOJIUTa M ero KoHueHTpauuu. Koncranta nuccoumanuu. CryneHyaras
muccouuanus. CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB.

I'maponus. [lonsitne rupposnmsa. ['maponus3  OpraHMyeckux |
HEOpPraHWYECKUX BEHIECTBU €ro 3HaudeHwe. [waponus3 coned - Tpu cCiaydas.
Crynenuatslii ruaponus. HeoOpartumeiii rugponus. Ilpaktuueckoe 3HaueHue
TUAPOIIN3A.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peaKIuu. Oxucnurens U
BocctaHoButelnb. Peakiuu OBP. Merton anektponHoro 6anaxca.

DNEeKTpOIN3 PACTBOPOB U PaCIIaBOB. XUMUYECKHE UCTOUHUKH TOKA.

Ilpakmuueckasa paboma. Penienne skcriepuMEeHTAIbHBIX 33/1a4.

Pacuemnwie 3a0auu. Pacuetsl TemioBoro s dexra peakiuu.

Konmponvnas paboma. Xumudeckne peakiium.

Tema 6. MetaJjubl (2 yaca)

Mertamnbl. [looxeHne METaIOB B IEPUOINYECKON CUCTEME U CTPOEHHUE MX
atomoB. [IpocTeie BemiecTBa-MeTauIbl: CTPOCHHE KPHUCTAIJIOB W MeETaJUITMYecKast
XUMUYeCcKass CBs3b. Asutorponusa. OOmue ¢u3nueckre CBOWCTBA METAUIOB M
BOCCTaHOBUTEJIbHBIE CBOWCTBA MX: B3aMMOJEHCTBHE C HEMETaulaMu (KHCIOPOJOM,
rajoreHaMu, Cepoi, a30TOM, BOJOPOJOM), C BOJOH, KUCIOTaMH, PaCTBOpPaMH COJIEH,
OpPraHMYEeCKUMH BelecTBaMU (CIUPTaMHU, TaJoreHaJKaHaMH, (EHOJIOM, KUITaMH),
co menoyamu. OKCHUIBI W THUAPOKCHUIIBI METAIIOB. 3aBUCUMOCTh CBOMCTB AITHX
COCIMHEHUIN OT cTeneHerd okucieHus: metaioB.Kopposuss meramnos.  [lonsitue
KOppo3ud. XHUMHUYECKash KOppo3us. OIJeKTpoxumuueckas Kopposus. CrocoOsl
3alUThl METAJIOB OT KOPPO3HH.

Ilpaxmuueckaa paboma. Pelienue s3KkciepuMeHTANIBHBIX 3a/a4.

Tema 7. Hemera/iibl (2 yaca)

Hemerannsl. [lonokeHne HeMeTalIOB B MEPUOIUUYECKON CUCTEME, CTPOCHUE
HX aTOMOB. DJIEKTPOOTPULATEIBHOCTb. MIHEpTHBIE ra3bl. J[BOWCTBEHHOE MOJIOKEHUE
BOJIOpO/JIa B MepUOANYEecKOi cucteMe. HeMeTamnsl - mpocThie BelecTBa. ATOMHOE U
MOJIEKYJISIPHOE CTPOEHHE HX. AJUIOTpONus. XHUMHUYECKHE CBONCTBA HEMETAJIOB.
OxucnuTenpHble CBOMCTBA: B3aUMOJICHCTBHE C MeETAJJIaMH, BOJOPOIOM, MEHEe
AIIEKTPOOTPHUIATEIFHBIMU HEMETaNIaMU, HEKOTOPBHIMHU CJIOKHBIMU BEIIECTBAMH.
BoccranoButensHbie CBOIICTBA HEMETANIOB B peakiusix co (TOPOM, KHCIOPOJIOM,
CJIO’)KHBIMU BELIECTBAMU-OKHUCIUTENSAMUA (A30THOM M CEpHOM KHUCIOTaMU U Ap.).
Bonoponnesie coenuHenuss HemerauioB. llomyueHne uMX CHHTE30M M KOCBEHHO.
CrpoeHue MOJIEKYyl W KPHUCTAIUIOB A3TUX coeauHeHUi. Du3nueckue CBOKCTBA.
OtHomenne K Boje. V3MeHeHue KUCIOTHO-OCHOBHBIX CBOMCTB B MEPUOAAX H
rpynmnax Heconeobpa3yromue u coneodpasyromire okcuabl. KucinopoaHbie KUCIOTHI.
N3MeHeHne KHUCIOTHBIX CBOWCTB BBICIIMX OKCHUJIOB U THMAPOKCHJIOB HEMETAJJIOB B
NepuoJax M rpymnmnax. 3aBUCUMOCTb CBOWCTB KHUCJIOT OT CTENEHH OKHUCICHHS
HeMeTasla.

Pacuemnvie 3a0ayu. Pacuersi Maccel (0Obema, KOJMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKINH, €CIM OJHO U3 BEIIeCTB JaHO B M30bITKe.Pacuersl maccoBoit
JI0JU (MacChl) XUMHYECKOTO COCTUHEHHS B CMECH.



Tema 8: Kuaccupuxanmsa HM = B3aUMOCBSI3b  OPraHHYecKHX H
HeOpPraHM4ecKHX BelecTB (2 yaca)

Knaccugukanus Heopranmueckux BeniecTB.IIpocTsie U CIIOKHBIE BEIECTBA.
Oxcuppl, ux kinaccupukauusa. ['mapokcuapl (OCHOBaHUS, KUCIOPOJHBIE KHUCIOTBHI,
Amdorepubie runpokcuapl). KucmoTtel, ux knaccupukanus. OCHOBaHUS ,HUX
knaccugukanus. Coau cpeHue, KUCible, OCHOBHBIE U KOMITJICKCHEIE.

Knaccugukanuss opraHu4ecKux BEHIECTB. YTIEBOJOPOIbl U KIACCU(PHUKAIHS
BELIECTB B 3aBUCUMOCTH OT CTPOCHHS YriiepoJHod nenu (anudarudyeckue u
LUUKIMYECKHME) U OT KpPAaTHOCTU CBsA3€W (IpelesibHble M HEIpelelbHbIE).
I'omonornuecknit psa. [Ipon3BoaHBIE YIIIEBOJAOPOJIOB: TaJOr€HAIKAHbI, CIUPTHI,
(eHoJIbl, alIbAETU bl U KETOHBI, KApOOHOBBIE KUCIIOTHI, IPOCTHIE U CIOXKHBIE 3(PUPHI,
HUTPOCOEINHEHUS, AMUHBI, aMUHOKHUCIIOTHI.

I'enernueckas cBsSI3b MEXIy KJIacCaMU OPraHWYECKHMX M HEOpPraHMYeCKUX
coenuHeHU. lIoHATHME O TEHEeTMYEeCKOM CBA3M M TEHETHYECKHX psagax B
HEOpraHUYecKoM M opraHvueckoil xumuu. ['eHermueckue psabpl Mertauia (Ha
MpUMepe Kalblus U XkKeje3a), HeMeTaa (cepbl U KpeMHUs ), IEPEX0THOT0 JIeMEHTa
(unnHka). ['enetmyeckue psabl U IeHETHYECKas CBS3b B OPraHUYeCKOW XHMHH
(coenuHEeHMS NBYXaTOMHOTO yriieposaa). EqnHCTBO Mupa BEIIecTB.

Ipakxmuueckasa paboma. Pelienne sKkCiepUMEHTAIbHbBIX 3a/1a4.

Tema 9: Ilpon3BoACTBO M IPUMEHEHNE BELIECTB H MaTepuaJioB (3 yaca)

XUMHS ¥ NPOU3BOJCTBO. XHUMHUYECKas MPOMBINUIEHHOCTh U XUMHUYECKHE
TexHoJoruu. CeIpbe i1 XUMHUYECKOW NPOMBIIIJIEHHOCTH. Boga B XuMuYeckoi
MIPOMBIIIJIEHHOCTH. DHEPIUsl JUIsl XMMUYECKOTO NMPOU3BOACTBA. HayuHble TpUHIUIIBI
XUMHUYECKOTO IMPOU3BOJCTBA. 3alIUTa OKPYXKAlOLIEeW Cpeabl W OoXpaHa TpyAa IpHU
XUMUYECKOM MpPOU3BOACTBE. (OCHOBHBIE CTA[IUU XHUMHUYECKOTO IPOU3BOJICTBA.
CpaBHeHME NPOU3BOICTBA AMMHUAKA U METAHOJIA.

XHUMHS U 3KOJIOTHS. 3alllUTa OKPYXKAKIIEeW cpeAbl W OoXpaHa TpyAa IpuU
XUMUYECKOM IPOU3BOACTBE. XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpelpl.
Oxpana ruapocdepbl OT XUMHYECKOTro 3arpsi3HeHusa. OxpaHa TMOYBBI OT
XUMHUYECKOTO 3arpsi3HeHus. OxpaHa atMocdepbl OT XHUMHUYECKOTO 3arpsi3HEHHS.
Oxpana ¢mopsl u dayHbl OT XUMHUYECKOTO 3arps3HEHHs. OKOJIOTHYECKUN
MOHHUTOPHHT. DKOJIOTHYECKHE TPOOJIEMbI U 3I0pPOBBE YEJIOBEKa.

Tema 10: MeTtoanl no3Hanusi B xumun (3 yaca)

YpoBHM © CTaguu XUMHYECKOro rmo3HaHus. C(Cxema QGopMUPOBaHUS
€CTECTBEHHOHAYYHON M XMMHUYECKON KapTUHBI MUpa. Pa3nuuHble MpueMbl 1 METO bl
MO3HAHUS OKPYXKAIOIIEro MHUpa. DKCIEPUMEHTAIbHBIA aHAIHU3 A UACHTU(UKaK
XUMUYECKUX COCTMHEHUI U ONPEIeNICHUs UX KaYECTBEHHOI'O COCTaBa.

Hmoeosas xoumponvras paboma 3a 11 xnacc.

IIpoxoxaeHne NPaKTHYECKOH YaCTH NMPOrPaMMBbI 10 NMPeAMETY

10 xaacc (0a30BbIii ypOBeHbD)

O01Iee KOJIUIECTBO




Bcero wacos Kontpo [TpakTrueckux padoT
JIBHBIX
pabot
1 nmonyronue 16 1 1
2 TIOJTYTOJTHE 18 2 3
Hroro: 34 3 4
11 kaacc (0a30Bblii ypOBEHbB)
O0111ee KOIMYECTBO
Bcero wacos Kontpo [IpakTuueckux padbot
JIBHBIX
pabot
1 nmonyronue 16 1 1
2 TIOJTYTOJTHE 18 2 3
Hroro: 34 3 4

TemaTuyeckoe IVIAHMPOBAHUE € YKA3aHUEM KOJIHYECTBA YaCOB, 0TBOAMMBIX HA
OCBOEHHE KAKI0N TeMblI

\ Ne \ HasBaHue pa3aeJioB, TeM \ KoanuectBo




n/n 4acoB
10 kjacc (0a30Bblii YPOBEHB)

1 Teopernueckrie 0CHOBBI OPraHU4eCKOM XUMUH 4

2 | YrneBonopoasl 9

3 | Coupts 3

4 Anbrierusipl, KETOHbI, KAPOOHOBBIE KUCIIOTHI U CJIOKHBIE 4
3HpHI

S) VYrieBobl 4

6 A30TCOAEpKAIIME OPTraHUYECKUE COCTUHEHUS 4

7 Opraanydeckasi XUMHS B )KU3HH YEJIOBEKa 6

Htoro 34
11 kjaacc (0a30Bblii YPOBEHb)

1 Baxuelinme noHATUS U 3aKOHbI XUMHH 2

2 Teopus crpoenust atoma. [lepuoaudeckuii 3aKoH U 2
[Tepuonnueckas cucteMa XuMHYeCKUX nemMeHToB J[. M.
MenneneeBa

3 CTpoeHre U MHOT000pasne BENeCTB 4

4 | CmecH 1 pacTBOPHI BELIECTB 4

5 XHWMHYECKUE PEAKIIUU 11

6 MeTamisl 2

7 Hemetamibl 1

8 Knaccudukanuys u B3auMOCBsI3b OPTaHUYECKUX U 2
HEOPraHMYECKUX BEIEeCTB

9 [Tpon3BoOICTBO ¥ TPUMEHEHHUE BEIIECTB U MAaTEPHATIOB 3

10 | Meroapl mo3HAHUA B XUMUH 3

Hroro 34
KasnengapHo- TeMaTuyeckoe nJaHUpOBaHHe
no xumum B 10 kiacce (0a30Bblii yPOBEHB)
Ne i/ HasBanmue pasaeiioB, TeMaypoka Jara ypoka
ITo ITo

IVIAHY pakry




1 [Ipenmet opranmueckoit xumuu. OTIUYATEIHHBIC TPU3HAKT
OPraHNYeCKUX COCTMHEHUHN

2 Teopust ctpoeHust opranudeckux coeaqunennit A.M.
byrnepoBa

3 Knaccugukanus 1 MeTo1p1 IO3HAHUS OPraHHYECKIX
COCIMHEHUN

4 Oco0eHHOCTH M KJTaCCH(PHUKALINS XUMUIECKUX PEAKIIHIA B
OPraHN4eCKO XUMHH

5 AJIKaHBI: H30MEPHS, CTPOCHNE, HOMEHKJIATypa, TOMOJIOTH

6 ®U3NYECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB U UX
MIPUMCHCHHE

7 HenpenenbHble yriieBoI0OPOIbI. AJTKEHBI

8 [Tpaktuueckas padota Nel o reme «I[lomydyenue sTuiena u
W3yYECHHUE €r0 CBOMCTB)

9 AJIKaneHbl

10 AJIKAHBI

11 ApoMaTtudeckue yriieBoJopobl (apeHsl)

12 O06o0menre 3HaHUH MO TeMe «YTIIEBOAOPOIbD.
I'eneTnyeckas CBsI3b yIJIeBOJOPOJIOB

13 KonTtponbHas padota Nel mo Teme «YTa€BOA0POIBI»

14 CrupThl

15 MHoroaTtoMHbIE CTUPTHI

16 DeHobl

17 Anpnernnesl. KeToHsI

18 KapOoHoBBIE KHUCTOTHI

19 [Ipaktuueckas pabora Ne 2 «KapOoHOBBIE KHUCIOTHD

20 CrnosxHble 3(hupbl KApOOHOBBIX KUCIOT. Kupbl

21 VYreBoapl, X COCTaB U Kiaccudukaus. [ mroko3a

22 Caxapo3sa

23 [Monmucaxapuael. Kpaxman u nemntonosa

24 KonTtponeHas padota Ne2 o reme «Kucnoponocoaepxariue
OpraHNYECKHe BEIIECTBA»

25 AMUHBI

26 AMMHOKHUCIOTHI

27 benku xak 6uonoauMepsl




28

[Ipaktuyeckas padota Ne 3« neHTrduKaus OpraHuyecKux
coeMHEeHU. ['eHeTnIecKue CBsA3u»

29 [IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB
30 CuHTeTHYEeCKHE KaydyKH U BOJIOKHA
31 [IpakTnueckas padota Ne 4 «Pacro3zHaBaHue miacTMacc 1
BOJIOKOH»
32 DKOJIOTUYECKHE MPOOIIEMBI U 3aIIUTA OKPYKAFOIIEH CPEIbI
33 Hrorosas kouTpospHas padora 3a 10 kmacc
34 PesepBHOE Bpems
KasnengapHo- TeMaTH4eckoe NJaHHPOBAHHE
no xumum B 11 kiacce (0a30Bblii yPOBEHB)
Ne Tema ypoka Jara ypoka
n/n
ITo ITo
1aHy | pakry




1 | BBOaHBII HHCTPYKTaX MO TEXHHUKE Oe30macHOCTH. OCHOBHBIE TOHATHUS
XMMUU U UX B3aUMOCBSI3U

2 | 3aKOH MMOCTOSIHCTBA COCTAaBA BEUIECTBA. 3aKOH COXPAHEHHS MACCHI BEIIECTB.
3akoH ABOraapo

3 | CoBpeMeHHBIC IPEACTABICHUS O CTPOCHUU aTOMa

4 | Ilepuoauueckuii 3akoH u [lepuoauueckas cucreMa XUMHUYECKUX JIEMEHTOB
JI.1. MenpeneeBa B CBETE TEOPUU CTPOCHHUSI AaTOMA

5 | Xumudeckasi CBsi3b. BUIbI XUMHUYECKOM CBSI3H.

6 | BemecTtBa MOJIEKYISPHOTO W HEMOJIEKYIISIPHOTO CTPOCHHUSI.
Kpucrannmueckue pemerku. MHOroo6pasue BelecTB 1 €ro MpUYrHBL.

7 | ObobieHre u cucTeMaTu3alus 3HaHu| 1o teme: «CTpoeHue aroma.
CrpoeHue BeniecTBay

8 | Konrponbhas padota Nel«Ctpoenune aroma. CTpoeHHE BEIIECTBA

9 | YUncrsie BemecTBa U cMecu. PacTBopsr

10 | Ilpaktuyeckas padota Nel. [TpurotroBiIeHHE pacTBOPOB 3aTAHHOM
KOHIICHTPAIUN

11 | PacTBOpBI 3IEKTPOJIUTOB

12 | ducniepcHbie cucteMbl. KoyutoumaHbIe pacTBOPHI

13 | Kiraccudukanus peakiiuii B OpraHMuecKoi ¥ HEOPraHHISCKOH XUMUHU

14 | TennoBoii 3 HEeKT XUMHIECKOW peaKInu

15 | Cxopocts xuMuyeckoil peakiuu. Karanus

16 | OOpaTuMOCTh XUMHUYECKUX peakiiil. XMMHUUecKoe paBHOBECHE

17 | Peakiuu B BOJHBIX PAaCTBOPAX JIEKTPOIUTOB

18 | IlpakTuueckas pabora No2. Pernenue skcriepuMeHTaIbHBIX 3a/1a4

19 | I'uaponm3 OpraHMYeCKuX U HEOPTAaHMYECKUX COSIMHEHUH

20 | OKucnIUTETHbHO-BOCCTAHOBUTEIbHBIC PEAKIINH

21 | DAexTpoan3 pacTBOPOB U PACILIaBOB

22 | O0o0O0IeHne U CUCTeMAaTH3aIUs 3HAHUH 10 TeMe: « XMMUYECKUE PEAKIIHI

23 | KonrponbHas padoTta No2 « X MMHYECKUE PEAKITUN)Y

24 | Metauibl - XUMUYECKHE JIEMEHTHI U MTPOCThIE BellecTBa. MeTaisl
[JIaBHBIX U TOOOYHBIX oArpymi. [lonyuenue u npuMeHeHne METaJIOB.
Koppo3zus merannos

25 | Ilpaktuueckas pabota Ne3. PemieHue skcriepiMeHTaNbHBIX 3aa4

26 | Hemertasibl - XUMUYECKHE IIEMEHTHI M MPOCTHIE BElIeCTBA. | ajJoreHsl

27 | O6mas XxapakTepUCTHKa OPraHMYECKUX U HEOPraHWYECKUX COSTMHEHUN 1
WX KJaccupuKanus

28 | [IpakTtuueckas pabota Ne4. Penenue skcriepuMeHTaIbHBIX 3a]1a4

29 | CoBpeMEHHOE XUMUYECKOE MPOU3BOJICTBO.

30 | BemiectBa u MaTepuabl BOKPYT Hac.

31 | Xumuueckoe 3arpsa3HeHUE OKPYKaIOLIeH cpe/bl U ero MOCIeICTBHSL.

32 | HayuyHble MeTO/1bI TO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUIA.

33 | O606meHne U cucTeMaTu3anus 3HaHuii 3a Kypc xumuu 11 kmacca.
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Hrorosas koHTpoJbHAsA padoTa 3a 11 kiace




4.2.2. KOHTpOJIbHO-U3MepPHUTeIbHbIE MaTepuajbl s 11kiaacca(0a3oBbiid
YPOBEHBb)



