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Marpoxuna T.H.




MOSICHUTEJBbHASA 3AIINCKA
Crartyc n1oKkyMeHTa

Pabouas nporpamma no xumuu 0a30BOro ypoBHsS 11 11 Kilacca cocraBieHa Ha
ocHoBe DenepanbHOr0 KOMIOHEHTA TOCYIapPCTBEHHOIO CTaHIapTa CpeTHEro (IOJTHOIO)
oOmero oopazoBanus u nporpammel O. C. ["'aGpuensHa.

CocraButenb paboyell mporpaMMbl  YIUTEIbh XUMHHU Marpoxuna T.H.
PaGouass  mporpaMmMa  KOHKPETU3UPYET  COJEpKAaHUE  MPEIMETHBIX  TeM
o0pa3oBaTeNbHOTO CTaHAapTa, JAaeT paclpejelieHhe y4eOHbIX 4YacoB IO pasjeiiam
Kypca ¥ MOCJIeI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/iesoB y4eOHOro MpeaMeTa ¢ y4eToM
MEXIIPEAMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOro mpouecca. B
pabodeil mporpamMme OIpeNeieH MepedYeHb IEMOHCTpaIuii, JTaOOpaTOPHBIX OIBITOB,
MIPAKTUYECKHUX 3aHATHMN.

Jlannast pabouass mnporpaMMma OpUEHTHpOBaHa Ha ywammuxcs 11 kmaccoB u
peann3yeTcsl Ha OCHOBE CIEAYIOIIUX JOKYMEHTOB:

-O0s13aTeNbHBII MUHUIMYM COAEPKaHNs OCHOBHBIX 00pa30BATEIbHBIX IPOTPAMM.
- YueOHbIH TJ1aH.

-TpeGoBaHus K yPOBHIO IOJATOTOBKU yUYaIIUXCS.

-CtaHzapt cpegHero oo1ero oopa3oBaHus MO0 XUMHUH.

-3akoH Poccuiickoii @enepanmu «O6 oOpazoBaHUN.

-KonBenuus o npaBax pebEHKa.

Pabouas mporpamMma BBITIOJIHIET ABE OCHOBHBIC (PYHKIMH.

NudopmarmonHo-MeTonudeckas GyHKIHAS TO3BOJSIET BCEM  ydacTHHUKAM
00pa3oBaTeapLHOTO TPOoIecca MOIYIHTh MPEJACTABICHUE O LENAX, COAepKaHuU, oOmeH
CTpaTerud OOydYeHHMs, BOCIIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEICTBAMH JTAHHOTO
y4eOHOTO TIpeaMeTa.

Oprasu3anmoHHO-TIaHUpYIomas GyHKIUS TpeIycMaTPUBACT BBIACICHUE 3TAIllOB
oOy4eHHs, CTPYKTYpHUpOBaHHME  Y4eOHOro  MaTepuaja,  OMpeIeiICHHE  €ro
KOJIMYSCTBEHHBIX M KQUECTBEHHBIX XapaKTEPUCTHUK Ha Ka)KJIOM M3 TAIOB, B TOM YHCJIC
JUISL COJIEPIKATEIIbHOTO HAIIOJIHEHUS TPOMEKYTOUHOMN aTTeCTAllMKA 00yJarOIuXCsl.

Pabouass mporpamma coOACHCTBYET COXpaHEHHUIO €IUHOTO 00pPa30BaTEIHHOTO
IIPOCTPAHCTBA M MPEAOCTABISACT MHUPOKKE BO3MOXKHOCTH JUIS Peau3allii Pa3IMIHbIX
MO/IXO/I0B K TIOCTPOCHUIO Kypca XUMUH B CPEJHEHN IIIKOJIE.

CTpyKTypa 10KyMeHTAa

PabGouass mporpamMma BKIIFOHAET pas/elibl: MOSCHUTEILHYIO 3alKCKy; OCHOBHOE
COJICp’)KaHME C  pachpelesieHMeM  Yy4eOHBIX 4YacoB IO pasleiiaM  Kypca,
MOCJIEIOBATEILHOCT, HW3YYEHHMS] TE€M M pa3fesioB; Yy4eOHO-TEMaTHYECKHUM TIJIaH;
TpeOOBaHUS K YPOBHIO MOJATOTOBKH O0YUYaIOIIUXCS; JIUTEpATypa U CPeACTBa OOyUEHUS,
KaJIEHJIAPHO-TEMATUYECKOE INIAHUPOBAHUE.

Hean 00y4enus

Nzyuenne xumuu B 11 kimacce Ha 6a30BOM YpOBHE HANpaBJi€HO HA JOCTHUKEHHE
CIEAYIOIINX LENEH:

1. OcBoeHne 3HaHHIi O XHUMHUYECKOW COCTABISIOIICH €CTECTBEHHO-HAyYHOU

KApTUHBI MUPA, BAKHENIINX XUMUYECKUX MTOHATUSX, 3aKOHAX U TEOPHSIX;



2. OBiaageHne yYMeHMSIMH TIPUMEHSTh TOJIYYCHHBbIE 3HAHUSA M1 OOBSCHEHUS
Pa3HOOOPA3HBIX XUMUYECKUX SIBIICHUN U CBOMCTB BEILIECTB, OLICHKH POJIM XUMHH B
Pa3BUTHH COBPEMEHHBIX TEXHOJOTUM U MOJYYEHUN HOBBIX MAaTEPUAJIOB;

3. Pa3BuTHe MO3HABATEIbHBIX HMHTEPECOB M HMHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B
MPOIIECCE  CaMOCTOATEIBHOTO  TPHOOPETCHHS ~ XUMHUYCCKHX  3HAHUH ¢
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHMKOB HWH(POpMAIMH, B TOM YHCIIEC
KOMITBIOTEPHBIX;

4. BocnutaHue yOC)KICHHOCTH B IMMO3UTUBHOW POJIM XUMHUHU B )KH3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJAMMOCTH XHUMHUYCCKH TPAMOTHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U OKPYIKAIOIIEH Ccpejie;

5. TIlpumeHeHHe MOJYYEeHHBIX 3HAHUI W YMEHMH JII1 0€30IIaCHOTO MCITOJIH30BaHUS
BCIIECTB M MAaTEPHAIOB B OBITY, CCIBCKOM XO3AHWCTBE W Ha IPOU3BOJCTBE,
pEeIICHUS TPaKTHYSCKMX 3a7a4 B IIOBCCJIHCBHOW JKHM3HHU, MPEAYIPEHKICHHS
SIBJICHUM, HAHOCAIIIUX BPE/l 3I0POBBIO YEIIOBEKA U OKPY KaIOIIEH cpeie.
3agaun

1. ®opmupoBaHNE XUMUYECKUX 3HAHUH.

2. Pa3BuTHe ymMeHUI HaOMI01aTh U OOBACHITh XUMUYECKHUE SIBJICHUS

3. Pa3BuTHe wuHTepeca K XMMHH KakK BO3MOXKHOM 00JacTh MPaAKTUYECKOU
NEATEIIbHOCTH

4. Pa3BUTHE MHTEIUIEKTYalbHBIX CIOCOOHOCTEH W T'YMAaHMCTHYECKMX KadecTB
JUYHOCTH

OcHOBHBIE METOABI, UCITOJIB3YEMBIE B PA3JIMYHBIX COUCTAHUSAX:
1. HarnsaHocTh M WLIKOCTPATHBHOCTH (0OBsCHEHHE — Oecea MO pUCYHKY,

CpPaBHEHHME CXEM, lUarpaMm, JEMOHCTpAIKs BUACOPOIUKOB, MOJEIEH MOJIEKYII,
UCroJib30oBaHue Tabmuir W T. m.) [IpuMeHeHHe OMOpPHBIX CXEeM, JIOTHKO-
cMBICIIOBBIX Mojienel (JICM), co3gaHHbIX YYUTENEM U YYCHUKAMH.
2. UccaenoBarejabckuii MeToa (paboTta ¢ yueOHOM U CIIPaBOYHOM JIMTEPATYpPOU;
pazHooOpasHbie POopMBI PabOTHI, CBA3aHHBIC C PEIICHUEM 3a/1a4; MPAKTHYSCKUE
paboThl; (PPOHTATBHBINA JKCIEPUMEHT C JJIEMEHTAaMH HCCIIeI0BaHus; padoTa
C pa3laTOYHBIM MaTepHAJIOM; PEIEH3UPOBAHWE OTBETOB CBOMX TOBApPUILEH
Ha ypOKax, a Takxe JOKJIa/I0B Ha KoH(pepeHuuu; HaO0JII0ICHUE
3a ICMOHCTPAIIMOHHBIMU ~ OMNBITAMH W BBIBOJIBI W3 HUX;  BBHINIOJIHEHUE
WHIVUBUIYaTbHBIX W TPYMNIOBBIX 3aJaHU B CBSA3HM C MPOBEICHUEM 3KCKYPCHMA
B IPUPOY U HA TPOU3BOJICTBO).
Co3nanme npo0J/ieMHBIX CUTyaLMH
OBpucTHYeckas Oecena (mpoBoautcss B (opme auanora, >KUBOTO OOMEHa
MBICJISIMH )

B w

OcHoBHBbIe GOPMBI U BUIbI OPraHU3aIUN YUeOHOT 0 IMpoLecca

OcHoBHOW (opMoOl opraHuzanuu y4eOHOTO TMporecca SIBISETCS KIACCHO-
ypouyHass  cuctemMa. B kauecTBe  JIOMOJHUTENBHBIX  (oOpM  OpraHU3aIHH
00pa3oBaTeNbHOTO TMpoliecca B IIKOJIE HCIOJNb3YEeTCSl CUCTEMA KOHCYJIbTAIIMOHHON
NOAJICP)KKH, WHJMUBUAYAIbHBIX 3aHATUN, JIEKIMOHHbIC, CEMHHApCKUE 3aHATHUA,
caMoCTosTeNlbHasg  paboTa  ydyallUXCsi € HCIOJb30BAaHUEM  COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUH. OpraHu3anus COMpPOBOXKICHUS YUaIIMXCsl HallpaBieHa
Ha!

1. Co3nanve onTUMaNbHBIX YCIOBUN O0yUYEHHUS;
2. UckiitoueHne ncuxoTpaBMUPYIOMUX (HaKTOPOB;
3. CoxpaHeHHE CUXOCOMATHYECKOTO COCTOSTHUS 3I0POBbS YUaIINXCS,



4. Pa3BuTHE MOJOKUTETFHOM MOTHBAIIMH K OCBOCHUIO TPODUIBHON MPOTpaMMBbL;
5. Pa3zBuTre MHAUBHUIYAIBHOCTH U OJIAPEHHOCTH KaXXKIOTO pPeOEHKA.

Tunsl ypoka

1. Ypox ycBoeHHs1 HOBOTO MaTepuara.

2. [ToBTOpUTENBHO-0000IIAIOIITNH YPOK.

3. KoMmOuHHUpOBaHHBIN YPOK.

4. YpOK-TIpaKTUKYM.

5. Ypok 3akperieHus: H3y4eHHOTO MaTepuaa.
6. Ypok KOHTpOJIS.

®opMbl OPraHu3anuu padoThl yYALIUXCH:

1. NunuBuayanbHasl.
2. KonmnektuBHas:
2.1. ¢ponranbHasdi;
2.2. mapHag,
2.3. TpymnmoBas.

OcobGennocTu opranu3anum yue0Horo npouecca. Mcnmosib3yembie TEXHOJIOTHHA

Opranu3zanusi yaeOHO-BOCIIUTATEILHOTO MPOLIECCa COOTBETCTBOBYET NMPUHIUIIAM
pa3BUBaIOIIEro oOy4eHus (HapacTaHUE CaMOCTOSTEIbHOCTH, TOMCKOBOM JIeATEIbHOCTH
oOyuaronuxcsi). BeinosHenue 3ajanuii, BeAyMX OT BOCIPOU3BOASILEH JAESITEIbHOCTH
K TBOPYECKOHM, a Tak¥Ke, JUYHOCTHO-OPUEHTUPOBAHHOMY U AU hepeHunpoBaHHOMY
MOIXO/IAM.

B y4eOHO-BOCIUTATEIHLHOM npoiecce UCITIOJIb3YIOTCS COBPEMEHHbIE
oOpazoBarenbHbie  TexHojoruun  (MKT, mexHnonocuu  ucciedo6amenvCkoil
oeamenbHOCmu, NPOEeKMHAA MEMOOUKA, MEXHOI02UU KOIIEKMUGHO20 MEOPUECKO20
oena).

®opMbl y4eOHBIX 3aHATHI

MuHH — IeKIHY;

Junanoru u Oecenpr,
TBopueckue paboThI;
Pacckas;

[IpakTruueckue paboOThI;
JlaGopatopHbie paboTHI;
UccnenoBarenbckue padboOThI;
3auér.

NGO~ wWDE

Bujabl nesiTeJIbHOCTH yUAIIMXCHA

VcTHBIE COOOIIEHMS;

OO6cyxneHus;

PaboTa ¢ pa3nunyHbIME HCTOYHUKAMU WH(POPMAITUH;
Jlokmaapr;

CocraBneHue U peleHne XUMUIECKUX 3a1a4;
CocraBiieHUE U PEIICHUE TECTOB;

ok wbdE



7. 3amuTa uccienoBaTeIbCKuX padoT;

8. 3amuTa NpoeKToB;

9. CamocrosiTenbHas U rpymnmoBas padora;

10.Pednexcus.
OO0mas xapakTepucTUKa y4e0HOIr0 nmpeamera

Teopernyeckylo OCHOBY Kypca oOOIIe XHMHH COCTaBIISIIOT COBPEMEHHbBIE

NPEICTaBICHUS O CTPOSHUHU BellecTBa (MEPUOJMYECKOM 3aKOHE M CTPOCHHUU aToMa,
TUTAX XHUMHYECKUX CBS3€H, arperaTHOM COCTOSHUM BEILECTBA, IMOJIUMEPAX U
JTUCIIEPCHBIX CHCTEMAaX, KAaYeCTBEHHOM M KOJMYECTBEHHOM COCTaBE BEIECTBA) H
XUMUYECKOM Tipoliecce (KIacCU(pUKAUM XUMHYECKUX peaKiHil, XUMHYECKOU
KHHETUKE W  XUMUYECKOM  pPABHOBECHHM,  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
nporeccax). PakTUYECKyI0 OCHOBY Kypca COCTaBIIIOT 000OIICHHBIE MPEACTABICHUS O
KJIaCCax OPraHMYECKUX W HEOPraHWYECKHWX COCAMHEHUM W UX CBOMCTBax. Takoe
MOCTPOEHUE Kypca OOIIe XMMUM TO3BOJSET MOJABECTH Yy4YalUXCS K MOHUMAHUIO
MaTepualbHOCTH M TI03HABAEMOCTM MHpaA BEIIECTB, MPUYUMH €ro MHOrooOpasus,
BCceoOIIel CBA3M ABJICHHI. B CBOIO 04epe/p, 3TO AaeT BOBMOXHOCTh yYallUMCS JIy4Ile
YCBOUTh COOCTBEHHO XHMHMUYECKOE COJEp)KaHWE M TMOHATh POJb U MECTO XUMHUHU B
cuUcTeME HayK O mpupoje. JIormka M CTpyKTypHUpPOBAaHHE Kypca MO3BOJISIIOT B ITOJIHOM
MEpEe UCIOJIB30BaTh B O0YUYEHUH JIOTUYECKUE ONEPALMK MBIIUICHUS: aHAIU3 U CUHTES,
CpPaBHEHHE U aHAJIOTHIO, CUCTEMATU3AINI0 U 0000IICHHE.

MexnpeaMeTHble 1 BHYTPHUIIPeIMETHbIE CBSA3H
Peanuzanus nporpamMmbl [0 XMMUM Ha CTYHEHM CpEeAHEro (IOJHOro) oOOIIEero
oOpa3oBaHMsl  MpeAnojaraeT IMIMPOKOE  HCIOJIB30BAHUE  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3EH.
[Ipyn u3y4eHMM OCHOB XMMHUU TECHO NMPOCMATPUBAIOTCS CBSI3U C UCTOpHUEN (MCTOpHUH
OTKpPBITUI, HCTOPUYECKOE 3HAYCHUE XUMHUH B Pa3BUTHH OOILECTBA U MPOMBIIIJIEHOCTH,
KUZHEACATEIBHOCTh YUEHBIX U T.J.), PU3UKON (CTpOEHHME aTOMa, CBOMCTBA BEIIECTB,
YCIIOBHSI peakluil, psa GopMyll onKuChIBaeT U GU3HMUECKUE U XUMUYECKUE TPOLECCH U
T.4.). TecHas B3auMOCBsI3b HaOMIOAAaeTCsl B 00JacTU pPacy€ToB W MPUHIIMIIOB
cocTaBiieHUs] (opMyJl C MaTEeMaTUKOW, reoMeTpuyeckas KOHQUTypalus MOJEeKyl U
IPOCTPAaHCTBEHHAs TOMOJOTHS XUMUYECKUX CBS3eH 0ObEIUHSIET XUMUIO C T€OMETpPUEH.
bonpmias ponb XMMHYECKHMX AJIEMEHTOB M BEIIECTB M3APEBIIE CBS3bIBaja XHMHIO C
MEUITMHOM, O0TAaHUKOM, 300J10THEH, (PU3HOTIOTHEN KUBBIX OPTaHU3MOB, HOO M3yUYEHUE
BJIMSIHHUSI BEUIECTB Ha XUBOE IO3BOJISIET yJydllaTh 3/I0POBbE YEJIOBEKa, OOPOTHCS C
00JIe3HSAMU U BPEIUTENSIMU U T.I1.
3HaHue (opMys TMO3BOJSET OINPEACTUTh CTPOCHHE BEIIeCTBA U €ro CBOWCTBA, U
HAa000pOT. 3Hasi CBOMCTBA MJIM KOHEUHBIN pe3yJibTaT peaKi[ui, MOKHO ONPEACIUTh YTO
U B KAKOM KOJINYECTBE MTPOPEArupoBaIO.
MecTo npeamera B 0a3MCHOM y4eOHOM IJIAHE

@enepanbHblii 0a3uUCHBIM y4eOHBIH IJIaH AJI1 0Opa30BaTENbHBIX YUPEKICHUN

Poccuiickoit deneparuyu oTBOAUT 68 4acoB it 00s13aTEILHOTO M3YYCHUS XUMHUU Ha
CTYNEHU cpeHero (MOoIHOTo) o011ero oopa3oBaHusl.

@OenepasibHblil  0a3uCHBIM  y4uyeOHBIM TIIAaH JJIs1  OOpa30BaTENbHBIX  YUPEXKIECHUIN
Poccuiickoit @enepanun OTBOAUT HE MeHee 34 4acoB Ui 00SI3aTENBHOTO H3y4YeHUS
xuMuu B 11 kitacce Ha 6a30BOM ypOBHE, U3 pacuera | yac B Hefento.

Pabouass mporpamma paccuntaHa Ha 68 y4eOHbIX 4acoB, 2 4yaca B Henmemto (1 yac
n00aBjeH U3 BapUAaTUBHOM 4YacTH y4eOHOTo IuiaHa oOpa3oBaTENbHOTO YUPEKACHUS),
P 3TOM B HEH IPEIyCMOTPEH pe3epB CBOOOAHOTrO yueOHOro BpeMeHU B 00beMe 14ac.
KoHTpoapHbIX paboT-6, MpakTUYECKUX padoT - 5



OO0mmeyyeOHbIe yMEHHS, HABBIKU U CIIOCOOBI 1eATEJIbHOCTH

PabGouass mporpamma  mpeaycmaTpuBaeT (OPMHUPOBAHHE Y OOyYarOUUXCs
o01eyueOHbIX YMEHHM M HaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB JEATEIBHOCTH U
KJIFOUEBBIX KOMITETCHIIUH.

PabGouass mnporpamma mnpeaycMarpuBaeT (HOpMUpOBaHHE Yy OOyYarouIuxcs
o01ey4yeOHbIX YMEHMI W HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JNEATEIbHOCTH U
KJIFOUEBBIX KOMIETEHIMH. B 9STOM HampaBieHMM MNPUOPUTETAMH JJIsi y4eOHOTO
npeaMera «Xumusi» B 11 kimacce Ha 0a30BOM YpPOBHE SIBISIFOTCS: CpaBHEHUE,
KJaccuuKanus, aHau3, CHHTE3, OIICHKA.

CucremMa KOHTPOJIS U OLEHKHU Y4eOHBIX JOCTHKEHU 00y4arouuXcsl

Buabl KoHTpPOJIA

1.Bxoanoii;
2Texymmuit;
3TemaTHYCCKHU;
41 TOroBBI.

MeTtoabl KOHTPOJISA

1. IlucpMeHHBINH;
2. YCTHBIN.

DopMBbI KOHTPOJIS

TecTHr,

3a4éThI;

Y CTHBIN O1TPOC;

CamocrosiTenbHbIe PabOTHI,

TBopueckue 3a1anus;

[IpoeKTsl.

HccnenoBarenbckue paboTh
BrinonHeHne MHAMBUAYAIBHBIX 33 IaHUN
. XUMHWYECCKUMN JUKTAHT

10.KonTtponbHas pabora

CoNoaRrwdE

Kpurepuu oueHKH yCTHBIX HHAMBUAYAJbHBIX H ()POHTAIBbHBIX OTBETOB

=

AKTUBHOCTb y4acCTHS.

YMeHnue cobeceHuKa MPOYYBCTBOBATH CYTh BOIIPOCA.

3. VICKpeHHOCTh  OTBETOB, MX JOCTaTOYHOCTb, TIOJHOTA, Pa3BEPHYTOCTH,
00pa3HOCTh, ApPTYMEHTHPOBAHHOCT.

4. CamMOCTOSTENBHOCTb.

5. OpUTHHAJIBHOCTB CYKJIEHUU.

N

Kpurepun u cucreMa OLEHKHM TBOPYECKOH (CAaMOCTOATENbLHOM, NPOEKTHOM)
padoThI



1. ConmepxaHue: COOTBETCTBHE TeMe, TIyOMHA M TIOJIHOTA PACKPBITHS BOIPOCA,
aKTyaJbHOCTh, COTJIACOBAHHOCTh W  IOCJENOBATEILHOCTh KOMIIOHEHTOB,
00BEMHOCTD U KOHKPETHOCTH M3JI0KCHHUS.

2. OdopmiieHHe: COOTBETCTBHE HOpMaM U TpeOOBaHUSIM, AaKKypaTHOCT,
I'PaMOTHOCTb.

3. Bnamenune marepuasioM: TiIyOMHa W KOHKpETH3alWsl MOHATHIHOIO ammaparta,
IIEJIOCTHOCTH WA (hparMeHTAPHOCTH MPU U3JI0KEHUH U 3aIIUTHI MaTepHaa.

4. 3ammra paboThl: YBEPEHHOCTb, TOYHOE U TPAMOTHOE HM3JIOKEHHE MaTepuala,
KpPaTKOCTh, YMEHHUE JEMOHCTPHPOBATh pE3yJabTaThl (CXEMbI, MpPE3CHTAIUH,
MakeThl, TpaQuKkd W T.I.), KOPPEKTHOCTh BBHICKA3bIBAHWI, aHAIN3, YMEHUE
BOCIIPUHUMATh KPUTUKY, OTCTAUBATh PE3YyJIbTAThl © KOPPEKTUPOBATH OLTHOKH.

Pe3yabTaTbl 00yueHus

PesynbraThl u3ydeHHus XUMHH Ha NPOGUILHOM YPOBHE MPUBEACHBI B pasjieie
«TpeboBaHusi K YypOBHIO TMOJATOTOBKH OOYYaIOIIUXCS», KOTOPBIA TMOJHOCTBIO
COOTBETCTBYET cCTaHaapty. PyOpuka «3Hamv/nonumamuvy BKIIOYAeT TPeOOBaHUS K
y4eOHOMY MaTepHuaity, KOTOPhIM YCBauBAaIOTCA U BOCIPOU3BOSATCS O0yJarOIUMHUCS.

PyOpuka «Ymems» BkiItOuaeT TpeOOBaHMs, OCHOBAHHBIE Ha 00JIe€ CIIOKHBIX
BHUJIaX JICATEIILHOCTH, B TOM YHCJIE TBOPUECKOU: OOBSICHATH, U3y4aTh, paclo3HaBaTh U
ONUCHIBATh, BBISBIISITH, CPAaBHUBATH, OMNPEACNATh, AHAIM3UPOBATH U OIICHUBATH,
MIPOBOAUTEH CAMOCTOSTENIbHBIN MOMCK HEOOXOAMMOM MH(OpPMALIUK U T.1I.

B pyOpuxke «cnonvzosamv npuobpemenuvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU
0esmenbHOCMU U NOBCEOHEBHOU JCUSHUY TIPEICTABICHbl TPeOOBaHMSI, BBIXOASIINE 32
paMK# y4eOHOTO Tpollecca U HalleJIEHHbIE Ha PEIIeHHE Pa3HOOOpPa3HBIX >KMU3HEHHBIX
3ajad.



OCHOBHOE COJIEPKAHMHE (68 uacoB)
Crpoenue atoma (94)
AtoM. Mogaenu crtpoeHust aroma. fAnpo W HyKJIOHbl. HykiInapl U M30TOIBL.
OnexktpoH. Jyanusm  osnektpoHa. KBanToBeie umcia.  ATOMHas  OpOUTAIb.
Pacnipenenenuie 3MeKTPOHOB MO OpOUTANSIM B COOTBETCTBUU € NpuHIUNoOM llaynu u
npaBwioM XyHJa. OJEKTpOHHAas KOH(urypauus aroma. BajleHTHBIE 3JIEKTPOHHBI.
OcHOBHOE U BO30YKJICHHBIE COCTOSIHUSI aTOMOB.
DJCKTpOHHAs KIACCU(PUKAIUA XUMHUYECCKHX 3JIEMEHTOB (S-, P-, O- 3JIeMEHTHI).
DNEeKTPOHHBIC KOHPUTYPAITH aTOMOB TTEPEXOTHBIX AIIEMEHTOB.
CoBpeMeHHas (popMyJIHUPOBKA MEPUOAUYECKOTO 3aKOHA U COBPEMEHHOE COCTOSIHUE
MEPUOINYECKON CUCTEMBI XUMUYeckux 3iaeMeHToB J[.M.Menneneesa. llepuoanueckue
CBOMCTBA 3JIEMEHTOB (aTOMHBIE PAJNYChl, SHEPTUsl MOHU3ALNN) U 00pa30BAHHBIX UMHU
BEILECTB.
Jemoncmpavyuu
Paznuunbie GopMbl TEPUOIUYECKON CUCTEMBI XMMHUYECKHX anemeHToB /[l .
Menneneesa.
B pezynomame uszyuenua memul 00yuaroumiuiica 0014 cen
3HATH / IOHUMATH
1. BaowcHetiwue xumuueckue noHAMuUA. XUMUYECKUU DIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAs U MOJICKYJISIpHAsE MacChl, WOH, aJJIOTPOIHS, H30TOIIHI,
AIEKTPOOTPULIATEIBHOCTh, BaJICHTHOCTb, CTEMEHb OKHUCJICHHUS, MOJb, MOJISIpHas
Macca, MOJISIpHBIH OOBEM, BEIIECTBA MOJIEKYJIAPHOTO U HEMOJIEKYJSPHOIO
CTPOCHUS;

2. OCHOBHble 3aKOHbL XUMUU. COXPAHEHWS MacChl BEIIECTB, TMOCTOSIHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH;

yMeTh

1.Onpeoensamyp: BAJEHTHOCTh U CTETIEHb OKUCJICHUS] XUMUYECKUX DJIEMEHTOB, TUII

XUMHUYECKOU CBSA3U B COEMHEHMUSIX, 3apsi] MOHA;

2. Xapaxmepuzoeéams: DJIEMEHTbl MaJlbIX TMEPUOJOB TO HX TMOJOXKEHUIO B
nepuoanueckou cucreme J.M.Menneneena;
3. ObvsacHamb: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; PUPOTY

XUMHYECKOU CBSI3U (MOHHOM, KOBAJICHTHOM, METAJITUUECKOM );

HCMOJIb30BaTh MNPUHOOpPETeHHbIE 3HAHUSL M YMEHHUS B NPAKTHYECKOH
NesITeJIbHOCTU U MOBCEHEBHOM KM3HM JIJI1 O€30MacHOr0 o0paIieHus ¢ TOPIOYUMH U
TOKCHUYHBIMH BEIECTBAMHU, JJAOOPATOPHBIM 000PYIOBAHUEM.

dopMa KOHTPOJISI: KOHTPOJIbHAsI paboTa

Crpoenune Bemecrna (114)

MoJsiekyabl U XuMHuYecKasi cBsi3b. KoBajieHTHas CBSI3b, €€ Pa3HOBUIHOCTU U
MEXaHU3MbI oOpa3oBaHMUs. XapakTepUCTUKHU KOBAJIEHTHOU CBSA3MU.
DnekTpooTpunaTenbHOCTh. CTENEeHh OKHUCICHHWS H BAJICHTHOCTh. | MOpuam3arus
aToMHbIX opoOwutaneil. [IpocTpancTBeHHOe cTpoeHre MoJekyin. [loaspHOCTh MOJEKYII.
HNonnass cBsa3b. Meramumueckass cBsi3b. BopoponHas cBsizb. Medwcmonexynsaphole
é3aumodeticmeus. Enunas npupoja XUMHUYECKUX CBSI3EH.

BemecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJSIpHOTO cTpoeHusa. (CoBpeMEeHHbIE
MPEACTABICHUS] O CTPOCHUM TBEPABIX, JKUIKHUX M Ta3000pa3HBIX BEIIECTB.
Kpucrannuueckue u amopduble BemiecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK



(aTomapHasi, MOJIEKYJIIpHAs, UIOHHAsI, METAJTTMYECKasi). 3aBUCUMOCTb CBOMCTB BEILIECTB
OT TUMA KPUCTAIUTMYECKUX PEIIETOK.

[IpuumHBl  MHOTOOOpa3us BEMIECTB: HM30MEPHS, TOMOJIOTHS, aJJIOTPOIIHS,
M30TOMHS.

YucTele BemecTBa W cMmecH. JlucnepcHble cucteMbl. Konouowusie cucmemsi.
Wctunnbie pactBopel. PacTBopeHue kak (Qu3MKO-XMMHUYECKHM mporecc. TermoBbie
ABJICHUS] TpU pacTBOpeHHH. CrnocoObl BBIPAKEHUS KOHIEHTpAIMd PacTBOPOB:
MaccoBasi J0JIsl PACTBOPEHHOTO BENIECTBA, MOJISIpPHAS KOHIIEHTpalus. Teopust CTpPOCHUS
A. M. bytnepoBa. JlnanekTuueckue OCHOBBI OOIIHOCTH ABYX BEAYIIUX TEOPUM XUMHH.
[Tonmmepsl.

Hemoncmpayuu

Mopenu MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX KPUCTATUTMYECKUX
PELIETOK.

Mogenu MoJIEKYJT U30MEPOB U TOMOJIOTOB.

OO6pa3ipl NUIIEBBIX, KOCMETUYECKUX, OMOJIOTHYECKUX U METUIUHCKUX 30JIed U
resnen.

Jlabopamopnuvie onvimol

Onpenenenue THNa KPUCTAUIMYECKOM PEMIETKH BEIIECTBA W ONHUCAHUE €r0
CBONCTB.

B pezynomame uszyuenua memol 00yuarouwiuiica 00134 cex

3HATH / IOHUMATH
1. Baowcnetiwue xumuyeckue noOHAmMUSA.  BEIIECTBO, XHWMHUYECKMH  DJIECMCHT,

XUMHYECKas CBS3b;

2.  OcHoBHble 3aKOHbL XUMUU. COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,

MEPUOINYECKUI 3aKOH;

3. Ocnognvie meopuu Xumuu: XUMHIECKOHN CBSI3H;

yMeTh
1. Haswieams W3y4YeHHbBIE BEIIECTBA MO «TPUBUATBHON» WM MEXITyHAPOIHOU
HOMEHKJIATYpE;
2. Onpeodensimo. BaJIGHTHOCTb M CTEIICHb OKMCIICHUSI XUMHYECKUX JIEMEHTOB, THII
XUMHYECKOM CBSI3U B COSIMHEHUAX, 3apsi]l HOHA,
3. Xapaxmepuzosams: >SJAEMEHTBHl MaJbIX IIEPUOJOB IO HMX IIOJOXKCHUIO B
nepuoanueckou cucreme .M. Menneneena;
4.00vscHamb: 3aBUCUMOCTh CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHHS;
MPUPOTY XUMUUYECKOU CBSA3U (MOHHOM, KOBAJIEHTHOM, METAJITMYECKOM );
HCMOJIb30BaTh MNPUHOOpPETeHHbIE 3HAHUSL M YMEHHUS B NPAKTHYECKOH
NesITeJIbHOCTU U MOBCEHEBHOM KM3HM JIJI1 O€30MacHOr0 o0paIieHus ¢ TOPIOYUMH U
TOKCHUYHBIMH BEIIECTBAMHU, JJAOOPATOPHBIM 000PYI0BAHUEM.
dopMa KOHTPOJIS KOHTPOJIbHAsS paboTa

Xumuueckue peakuuu (14 1)

XuMHYECKHE pPeaKkuuu, X KiacCuuKaIus B HEOPTaHUUECKOW U OpTraHWYECKON
XUMUH.

3aKOHOMEPHOCTH TPOTEKAaHUS XUMHYECKHX peakuuid. TeruioBeie 3(PQEKThI
peakuui. TepMOXUMUYECKHE YPABHEHUS.

CkopocTh peakuuy, €€ 3aBUCUMOCTh OT pa3iu4HbIX (AKTOpOB. 3aKOH
JNEUCTBYIOUIMX MacC. JJEMEHTapHbIE M CJIOKHBIE PEAKIMU. OHEpPrusl aKTUBALMH.
KaranuzanuzaTops! u kaTanu3 (TOMOTE€HHBIN, TeTepOreHHbIN, (PepMEHTATUBHBIN).



ObpatumocTh peakuuid. XuMU4Yeckoe paBHOBecue. KoHCTaHTa paBHOBECHS.
CwMernieHre paBHOBECHS MO IeHCTBUEM paznuuHbIX (pakTopos. [Tpunuun Jle llaremnse.

OnexTponutuueckas nuccounanus. CuibHble U cialble anekTponuThl. KoncranTta
auccormanui. Bogopoansiii mokaszarens. Peakiun noHHOTO 0OMEHa.

I'maponu3 opraHYecKUX U HEOPTaHUYECKUX COCOUHEHHUI. 3HAaYEHUE THIPOJIN3a B
OMOJIOTUYECKUX OOMEHHBIX mpoleccax. [IlpuMeHeHne ruponns3a B MPOMBIIUICHHOCTH
(OMBUICHUH >KUPOB, TIOJYUYEHHUE TUAPOIUZHOTO CIIUPTA).

OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIE pEeaKIIMU. MeTO bl AJIEKTPOHHOTO OanaHca.
P50 cmanoapmuwvix sanexmpoonwvix nomenyuanios.

Jlemoncmpayuu

PactBopenune okpareHHBIX BemecTB B Bone (cymbdarta meau (1), mepmanranara
kanus, xiaopuaa xkemneza (11)).

3aBUCUMOCTBH CKOPOCTH PEAKLUU OT KOHLIEHTPALUH U TEMIIEPATYPHI.

Pa3noxenue mnepokcuaa BOAOpoAa B NPHCYTCTBUM KaTanu3aTopa (okcuaa
mapranna (1V) u pepmenTa (karanasbr).

Jlabopamopnuvie onvimol

OnpeneneHue xapakTepa cpeibl pacTBOpa € IOMOIIbI  YHHUBEPCAIBHOIO
UHJUKaTOpA.

[IpoBenenue peaknuii HMOHHOTO OOMEHa ISl XapaKTEPUCTHKU  CBOICTB
AJIEKTPOJIUTOB.

B pezynomame uszyuenua memul 00yuarouiuiica 0014 cen

3HaTh / IOHUMATh

1. Baowcuetivuue xumuyeckue NOHAMUA. PACTBOPBI, AJIEKTPOIUT U HEIICKTPOIIUT,
ANEKTPOJIUTHUYECKAS TUCCOLMALMS, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAHOBJICHHUE, TEIUIOBOM A((PEKT peakinu, CKOPOCTh XMMUUYECKON peakiuu,
KaTajin3, XMMUYECKOE PaBHOBECHE;

2. OcHog@Hble 3aKOHbI XUMUU. COXPAHEHUSI MACChl BEIECTB, ITOCTOSTHCTBA COCTAaBa,
MEPUOINYECKUI 3aKOH;
3. OcHogHble meopuu Xumuu . SIEKTPOIUTAYECKON TUCCOLNALUN;

yMeThb

1. Onpeodensmv. 3apsinm WOHA, XapakTep Cpeabl B BOAHBIX PacTBOpPAX
HEOPTraHUYECKUX COEANHEHUN, OKHCIUTENIb U BOCCTAHOBUTEIID;
2. ObvsacHamy: 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKlud M TOJOKEHUS
XUMHUYECKOTO PABHOBECHS OT PA3IUYHBIX (haKTOPOB.
HCMOJIb30BATh MNPHOOpETEHHbIE 3HAHUSA M YMEHHA B NPAKTHYECKOH
AeSITeJIbHOCTU M MOBCEIHEBHOM KU3HU IJIA:
1. OOBsACHEHUS XUMUUYECKUX SIBJICHUM, MMPOUCXOAIIUX B MPUPOJE, OBITY U Ha
MIPOU3BOJICTRBE;
2. OnpeneneHusi BO3MOXHOCTH TMPOTEKAHUS XUMHYECKUX TMPEBpallieHUN B
Pa3JIMYHBIX YCIOBUIX U OLICHKU UX TTOCJICICTBUM;
3. IlpuroroBieHusi pacTBOPOB 3aJaHHOM KOHIICHTpAalluu B OBITYy U Ha
IPOU3BOJICTBE.
dopma KOHTPOJISL: KOHTPOJIbHAS paboTa

BemecTBa 1 ux cBoiictBa (19 4)

Knaccudukanuys HeOpraHmueckux U OpraHMueCKUX COCTUHEHHH.

Metanasl. [lonoxenue meramioB B [ICXD u crpoenue ux aromos. [IpocTeie
BEIIECTBA METAJJIbl: XUMUYECKAs CBSI3b U CTPOCHHUE KPUCTAIUIOB. AsutoTponus. Oomue
¢usnyeckue cBocTBa MeTauioB. OOmMe XUMHYECKHE CBOMCTBA METalIoB (Ha
IpUMEpPE LIEJTOYHBIX U METOYHO-3€MEIbHBIX METAJUIOB, aJIOMUHMS): B3aUMOJIEHCTBUE



C HeMeTa/ulaMH (KHUCIOPOJIOM, rajoreHaMH, CEpoil, a30TOM, BOJOPOIOM), C BOIOM,
KUCJIOTaMH, pacTBOpaMH  COJIeH, OpraHMYecKUM  BelecTBamMu(  COUpTamu,
raJioreHaJIkaHaMu, (EHOJIOM, KHCIOTaMH), CO IIeJoYaMd. 3HAUYE€HHWE METauioB B
NPUPOJIE U B KU3HU YEIOBEKA.DJEKTPOXUMUUYECKUN pAJl HANPSKEHUM METaJJIOoB.
O6mue crocoObl nonydeHus: mMetawioB. [lonarue o koppo3uu MetamwioB. CrocoObl
3aIUTHI OT KOPPO3UHU.

OO6mure crnocoObl MONYYEeHUS! METaUIOB. DIJIEKTPOJIM3 PAacTBOPOB M PACILIaBOB.
[IpakTHUeCKOE MPUMEHEHUE AIEKTPOIIH3A.

Hemeranawl. Ilonoxenne HemetawioB B IICXD, cTpoeHue wuX aTOMOB.
DIIEKTPOOTPULIATENBHOCTh. MHEpTHBIE ra3bl. J[BOMCTBEHHOE MOJIOKEHHUE BOAOpPOAA B
nepuoandeckor cucreMe. Hemeraiuibl - mpocThle BEmECTBAa, HMX ATOMHOE U
MOJIEKYJISIDHOE  CTpoeHHe. AiutoTponus. XUMHYECKHE CBOWCTBA HEMETAJUIOB.
OkucnauTenpHble CBOMCTBA: B3aUMOJACHCTBHE C METa/lIaMH, BOJOPOJOM, MEHEE
AIEKTPOOTPULIATEIBHBIMU ~ 3JIEMEHTAMHU, HEKOTOPHIMU  CJIOKHBIMH  BEIIECTBAMM.
BoccTanoButTenbHbIe CBOMCTBA HEMETAUIOB B PEaKIUAX CO (PTOpOM, KHUCIOPOJIOM,
CJIOKHBIMM  BEIIECTBAMH-OKUCIUTEISIMUA. BOJIOpOIHbIE COECIUHEHUS HEMETAJJIOB.
Heconeobpa3zyroniue u coneoOpazyromue okcubl. Kucnopoacoaepxanime KucaoThl

Kucnotsl Heopranmueckre 1 OpraHu4ecKue.

OcHOBaHUsI HEOPTAHUYECKHE U OPraHUYECKUE.

AMdoTepHbIe COeTMHEHUS.

'eneTnueckast CBs3b MEXKAY KIacCaMM HEOPTaHUYECKUX M OPraHMYECKUX
COCIMHEHU.

Jlemoncmpayuu

OO0pa3upl METAIIIOB U HEMETAILJIOB.

N3roroBiieHre HOTHON CIUPTOBOM HACTOMKH.

OO6pa3iibl METAJIJIOB U UX COCAMHEHUH.

I"openue cepsl, pocdopa, xene3a, MarHus B KUCTIOPOJIE.

B3anMopaeiicTBHE IEIOYHBIX U IIEIOYHO3EMEIbHBIX METAJUIOB C BOJIOM.

B3auMopeiicTBre MeU ¢ KUCIOPOAOM U CEPOM.

Jlabopamopnvie onvimul

B3aumopenicTBre IMHKA U KeJle3a C paCTBOPAMU KUCIIOT U IIEJIOYEH.

3HAKOMCTBO C 00pa3laMu METaNIOB U UX pyaamu (paboTa ¢ KOJUISKIUSIMU).

3HAKOMCTBO ¢ 00pa3iiaMi HEMETAIOB U MX MPUPOHBIMU COETMHEHUSIMU (paboTa
C KOJUICKLIUSIMU).

Pacno3naBanue xyopuioB u cyiab(aTos.

dopma KOHTPOJIs: KOHTPOJIbHAS paboTa

Xumus 1 KU3Hb (8 1)

Xumus U 310poBbe. JlekapcTBa, pepMEHThI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIC
BOJIbI. [IpoGieMbl, CBsI3aHHBIE C TPUMEHEHHUEM JICKaPCTBEHHBIX MPENapaToB.

XuMHUsl B TIOBCEAHEBHOM XU3HU. Morumue u uuctsamume cpencrsa. [IpaBuna
Oe3omacHoi paboThl CO CpeAcTBaMH OBITOBOM XuUMHH. bbITOBas XuMHYecKas
rPaMOTHOCTb.

[TpoMbIlIeHHOE MOJMYyYeHUE XUMUYECKUX BEILECTB HAa MpUMEpPE IMPOM3BOJICTBA
CEpPHOU KUCIIOTHI.

XUMHUYECKOE 3arpsI3HEHUE OKPY KAIOIIEN CPeIbl U €0 MOCIIEICTBUSL.

Jemoncmpayuu

OO0pa3s1iel IEKapCTBEHHBIX MPENapaTOB M BUTAMUHOB.

OO0pasIel CPeACTB TUTUEHBI 1 KOCMETHKH.

Jlabopamopnwie onvimaol

3HaKOMCTBO C 00pa3aMu JEKapCTBEHHBIX MPENapaToB JOMAIIHEHN anTeukH.



3HAaKOMCTBO ¢ 00pa3liaMy MOIOIIUX M YUCTALIUX CPeACTB. M3yueHne nHCTpYyKIMiA
II0 UX COCTABY U NPUMEHEHHIO.
B pesynomame uzyuenus mem 00y4aoumuiica 0014cen
3HATh / IOHUMATh
1. Baoxcueuwue xumuueckue nowsmusl. BEIIECTBO, XUMUYECKHUI 3JIEMEHT, aToOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE ATOMHASI U MOJIEKYJISIPHASI MACCHI, HOH, 3JIEKTPOJIAT

151

HCOJICKTPOJINT, QJICKTPOJIUTHICCKAA Aucconuanusia, OKHUCIIUTCIIb u

BOCCTAHOBHTCJIb, OKHCJICHUC 1 BOCCTAHOBJICHHC, TEILIOBOM 3(1)(1)CKT pCaKkuunm,,

2.

OcHoBHble 3aKOHbl XUMUU. COXpaHCHHUA MACChI BCHICCTB, IIOCTOSHCTBA

COCTaBa, HCpI/IOIII/I‘IGCKI/Iﬁ 3aKO0H,

3.

Baocnenuue eewecmea u mamepuaiavl. OCHOBHBIC MCTAJJIbI U CILIABHI,

CepHasi, COJISIHAs, a30THAas M YKCYCHAs KHUCJIOTBHI; IIENIOYM, aMMHAaK, MHUHEpPaIbHbIC
ynoopeHus;
yMeTh

1.

2.

Ha3zvieams n3y4eHHbIE BEIIECTBA M0 «TPUBUAIBHON» WM MEXKIyHAPOIHOU
HOMEHKJIATYPE;

Onpedensimb: BAIEHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKHUX HJIEMEHTOB,
TUIl XMMHUYECKOW CBSI3M B COCAMHEHUSX, 3apsAJl MOHA, XapakTep Cpenabl B
BOJAHBIX PAacTBOPAaxX HEOPraHWYECKUX COCAUHEHUH, OKHUCIMUTENIb W
BOCCTaHOBUTEIIb;

3. Xapakmepus’oeamb: O6HII/IC XUMHYECKHE CBOMCTBA MCTAJILIOB, HCMCTAJIJIOB,

4.

OCHOBHBIX KJIACCOB HCOPIraHUYCCKUX U OPraHUYCCKUX CO@I[I/IHGHI/II\/'I;
BLINOJIHAMb  XUMUYECKULL IKcnepumenn 110 PpacCliO3HABAHHIO Ba)KHEHIIIMNX
HCOPraHN4YCCKUX N OPraHnvdCcCKux BCHICCTB.

HCIIO0JIB30BaThb HpHOﬁpeTeHHLIe 3HAHUA H YMCEHHMHA B HpaKTI/IquKOﬁ
JAEATECJIbHOCTU " HOBCCIIHCBHOi/i KU3HU OJIA:

1. OObsicHEeHUsT XUMUYECKUX SBJICHHM, MPOUCXOASIINX B MPUPOJIE, OBITY U
Ha TIPOU3BOJICTBE;

2. OmpeneneHus BO3SMOKHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B

Pa3TUYHBIX YCIOBUAX M OLIEHKU UX MOCJIEICTBH;

DKOJOTMYECKH IPAaMOTHOI'O TIOBEJICHUS B OKPY KaIoIIel cpeie;

4. OneHKHd BIUSHUSA XMUMHYECKOTO 3arps3HEHUs OKpYXKalolled cpeapl Ha
OpraHU3M YeJIOBEKa U JIPYTUE KUBbIE OPTaHU3MBI;

5. be3omacHoro oOpaiieHHs ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBaMHU,
1a00paTOPHBIM 000PYAOBAHUEM;

6. Kputuueckoli OICHKM JOCTOBEPHOCTH XUMHUYECKOW WHGOpMAIIHH,
MOCTYIAOIICH U3 pa3HBIX UCTOUYHUKOB.

7. ®opMa KOHTPOJISA: KOHTPOIbHas paboTa

w

XMMHUYECKUH MPAKTUKYM (5 1)
1. Pacno3naBaHue miiacTMacc U XUMUYECKUX BOJIOKOH, UCCIIEIOBAHUE UX
CBOWCTB.
2. Tlomyuenue u cobupanue razoB (KUCIOPOJ, aMMHUAK, OKCUJ yTriepoza
(IV) 1 np.), OIIBITEI C HUMH.
Pemenne sxcriepuMeHTanbHbIX 337a4 10 HEOPraHUYECKOU XUMUHU.
Pemenue skcriepuMeHTanbHbIX 337a4 10 OPraHUYECKOW XUMHUH.
I'eneTnueckas CBsI3b MEXKIY KJIACCAMU BEILIECTB.
Pe3eps Bpemenu (1 4)

ok w



YYEBHO-TEMATHYECKHWH IUIAH

Ne Ha3zBanue Tembl, pa3aesia KoJu-Bo KoJu1-Bo npose-
n/n 4acoB POYHBIX padoT
1 | Ctpoenue aroma 9 2
2 | CTtpoeHue BelecTa 11 1
3 XUMHUUYECKHUE PeaKIuu 14 1
4 | BemectBa 1 X CBOMCTBa 19 1
S5 | XuMHUS U KU3Hb. 8 1
6 | XuMuueckuil NpakTUKyM 5 5
7/ | Pe3epB BpeMmeHH 1
HToro: 68 11




TPEBOBAHMUS K YPOBHIO IIOJAI'OTOBKHN OBYYAIOIIINXCSA
B pe3ynomame uzyuenun xumuu Ha 6a3060M YPOGHE 8bINYCKHUK 00J1MHCEH
3HATHL / IOHUMATH

1.

Basicnennmue xumuueckue nonamus. BEECTBO, XUMUYECKUH HJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAasi W MOJIEKYJSpHas Macchl, HOH,
QIUIOTPOIUSA, M30TOINbI, XHWMHYECKas CBS3b, AJIEKTPOOTPHULATEIBHOCTD,
BaJICHTHOCTh, CTENIEHb OKHCIIECHUS, MOJIb, MOJIAPHAs Macca, MOJSIPHBIA 00BeM,
BELIECTBA MOJIEKYJSIPDHOTO W  HEMOJEKYJSIPHOIO CTPOEHUs, PacTBOPHI,
ANEKTPOIUT U HEIJIEKTPOIIUT, HIEKTPOIUTHUECKAS JUCCOLMALIMS, OKUCIUTEID U
BOCCTaHOBUTENb, OKUCIIEHUE M BOCCTaHOBJIEHUE, TEIUIOBON 3((eKT peakuumy,
CKOPOCTb XUMUYECKOM PEAKIMH, KaTaIN3, XHMUYECKOE PAaBHOBECHUE;
OcHnoénble 3aKOHBI XUMUW. COXPAHCHMS MAcChl BELIECTB, IIOCTOSHCTBA
COCTaBa, EPUOANYECKUI 3aKOH;

Ocnognvie meopuu Xumuu. XUMUYECKOM CBA3HM, DIIEKTPOJIUTUYECKOU
TUCCOLIMALINY;

Basicneinmue eewjecmeéa u mamepuanvl. OCHOBHBIE METaIbl M CILIABBI,
CepHas, COJIAIHAs, Aa30THas W YKCYCHas KHCIOTHI; IIEJIOYH, aMMHAK,
MUHEpaIbHbIE YA0OPEHMUS;

YMmeTh:

1.

Ha3vleamp W3y4eHHBIE BEIIECTBA MO «TPUBHUAIBHON» WM MEXKIYHAPOIHOU
HOMEHKJIATYpE;

Onpeodenams. BAICHTHOCTh U CTEIECHb OKUCIICHUS XWMHUYECKUX 3JIEMEHTOB,
TAN XUMHYECKOW CBS3U B COCIMHEHHMSX, 3apsi]l MOHA, XAPAKTEp Cpeabl B
BOJHBIX  pAacTBOpax  HEOPraHWYECKHUX  COCAUHECHUH, OKHUCIHUTEINbL U
BOCCTAaHOBHTEID;

Xapakmepuzoeamp. >SIEMEHTbl MaJlbIX MEPUOAOB II0 HUX MOJIOKECHUIO B
nepuoandeckoir cucreme JI.M.MeHneneeBa; oOIIue XHMHYECKHE CBOMCTBA
METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX
COCJIMHCHMUI;

O0vsacHaAmb. 3aBUCHMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOECHUS,
OPUPOY XHMHYCCKON CBs3M (MOHHOM, KOBAJICHTHOMW, METaUIMYCCKOM),
3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEAKIMU U TOJIOKECHHUS XUMHYECKOTO
PaBHOBECHS OT Pa3IMYHbIX (PAKTOPOB;

Boinonname xumuueckuit IKcnepumenm 10 PACIIO3HABAHUIO BAXKHEUILINX
HEOPraHWYECKUX U OPraHUYE€CKUX BEIIECTB;

IlIposooums  CaMOCTOSITENIbHBI TIOMCK  XUMHYECKOW HWH(OOpMAIUu  C
HCIIOJb30BAaHUEM PA3JIUYHBIX HMCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUM,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB HHTepHeTa); WCHOJB30BaTh
KOMITBIOTEPHBIC TEXHOJOTUM Il OOpabOTKM W TMepefayn XUMHUYECKON
nH(pOpPMaLIMU U €€ MPEICTaBICHHS B Pa3IUYHbIX (popMax;

HCIO0JIb30BaTh IPHOOPETeHHbIe 3HAHUS M YMEHHSI B IPaAKTHYECKOM
e TeJIbHOCTH U NOBCETHEBHOM KMU3HHU IS
1. OObsicHEHUS XUMHUYECKUX SIBIICHUH, MPOUCXOIANIMX B MpuUpone, ObITY W Ha

ITPOU3BOACTBCE,



2. OmpenenieHdss BO3MOXKHOCTH — MPOTEKAHUS XUMHUYECKUX TPEBPAIICHUN B
PaA3TUYHBIX YCIOBUAX M OIICHKU UX MOCJICICTBHM;
3. OLICHKYU BIMSHUS XUMHYECKOTO 3arps3HEHUST OKPYXKAIOMEH Cpelbl Ha OpPraHu3M
YeJIOBEKA U IPYTHE KUBBIE OPTaHU3MEI;
4. bezonacHoro oOpalieHusi C TOPIOYMMH M TOKCHYHBIMU  BEIIECTBAMH,
J1a00paTOPHBIM 000PYIOBaHUEM;
5. [IpuroroBneHuss pacTBOpPOB 3aJlaHHOM KOHIEHTpalMuM B OBITYy W Ha
IPOU3BOJICTBE;
6. Kputuueckoil ~ OLIGHKM  JOCTOBEPHOCTH  XHUMHYECKOW  uwHOpMaIu,
MOCTYIAIOIIEH U3 pa3HbIX UCTOUYHUKOB.
7. OnpeneneHuss BO3MOXXHOCTH TMPUMEHEHUS XMUMHYECKUX BEIIECTB B CEIHCKOM
XO3SIMCTBE
8. DKoJoTHYecKy rpaMOTHOTO MTOBEJICHUS B OKPY>KAIOIIEH Cperie;



JIUTEPATYPA U CPEJACTBA OBYYEHUSA
Jluteparypa sl yunrTes:

1. Xumus -11 (6a3oBbrit  ypoBenb): yueonuk / O. C. I'abpuensu, I'. I'. JIsicoBa - M:
Hpoda, 2014.

2. Xummus, 11 kmacc: KOHTpOJbHBIE M MpoBepouHbie paboTel kK yuebHuky O. C.
INabpuensna «Xumus. 11 kmace»/ O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakoa u
ap. - M.: Ipoda, 2014.

3. HacronbHas knura yumrtend. Xumus. 11 kmace: B 2 u. / O. C. I'aOpuensn, I'. T.
JIvicoBa, A. I'. Beenenckas. - M.: Ipoda, 2014.

4. Xumus: [lonroroBka kK rocyapcTBEHHOMY LIEHTPAJIM30BAHHOMY TECTUPOBAHUIO / A.
N. Aprumesa, O. A. 3anymuna. - Capatos: Jluneii, 2015

5. COopHuk 3anay o xumuu: 8-11 kiacc: yuednoe nocodue / H. E. Ky3smenko, B. B.
Epemun. — M.: U3a-Bo «Ox3amen», 2012.

Jluteparypa nis 00y4aromuxcst

1. I'abpuensa O. C. 3agaun o XxumMuu U crnocoObl ux pemenud. 10-11 ki./ O. C.
I"a6puensn, I1. B. Pemeros, U. I'. OctpoymoB. — M.: [Ipoda, 2012

2. Xumus -11 (6a30Bs1ii ypoBeHs): yueOnuk / O. C. 'abpuensu, I'. . JIpicoBa - M:
Hpoda, 2014.

3. Kopomeanko A.C. EI'D: mar 3a marom. 10-11 kmaccel. TemaTudeckue TECTOBBIC
3amanus. — M.: [lpoda, 2015

MyabsTumMeauiinbie cpeacrsa u UHTrepHeT-pecypcebl

1. Dnexrponnas [ICXD;

2. http://www.chem.msu.su/rus/elibrary 351IeKTpoHHas OMOJIMOTEKA 110 XUMHH;

3. http://www.chemistry.narod.ru MUp XUMHH;

4. www.1lseptember.ru u3a-Bo 1ceHTIOpS;

MyabTHMeAUAHBbIE NTPE3eHTANUM (€ UCIIO0JIb30BAHNEM MHTEPAKTUBHOM I0CKH)
MeTtauibl

Hemerasbl

[Ipenckazanue HOBBIX XUMHUECKUX AJIEMEHTOB

CtpoeHue aTOMOB XMMHUUYECKHUX 3JIEMEHTOB

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUHT

CKopoCTh XUMUYECKUX peakiuii. @aKkTOPhI, BIUSIONINE HA CKOPOCTh XUMUYECKOU
peaKuuu

7. Xumuueckas CBs3b

8. PactBOpeHue kak PU3NKO-XUMUYECKUH MPOIIeCcC

9. DnekTponuTHYECKas TUCCOIUAIINS

10.Koppo3zust meTauioB

11.I'unposin3 OpraHuuecKUX U HEOPraHMYECKUX COETMHEHHM
12.Conu

oukwnE


http://www.chem.msu.su/rus/elibrary
http://www.chemistry.narod.ru/
http://www.1september.ru/

13.0Oxcuant

14. Kucnotsl

15.0cHoBanus

16.I'ereTrdeckast CBA3b MEXKIY KJIACCAMU OPTAaHUYECKUX U HEOPTAaHUIECKUX
COEIMHEHUM.

17.11pe3eHTaniny 0 XMMHUYECKHUX JIEMEHTaX (30T, aIFOMUHUM, cepa, TaJOTeHBI,
KHCJIOPO]T)

Oo0pa3zoBaTenbHbie MOAYJIbHbIe MyJabTuMeauacucreMbl (OMC) Mo 0CHOBHBIM
TemMaM Kypca xumuu 11 kiaacca.

O6opynoBanue u npudoOpbI

1. KoMIJIeKT MOpTPETOB YUEHBIX-XUMUKOB ISl CPETHEN IIIKOJIBI.

2. KomruiekT HabopoB «MUKPOTIAO0PATOPHSD)

3. KoMmuiexT Tabmuir mo XUuMUH 17151 OCHOBHOMW IITKOJIBI.

4. Xumudeckas 1nocyaa, 00opya0BaHHe, XUMUYECKHE PEAKTUBBI (B COOTBETCTBUU C
IpOrpaMMoOi cpeIHEN MIKOJIbI 10 XUMUH )

5. KoMmuiekT mapocTepKHEBbIX MOIeei



KAJIEHAJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne ni/m Tema ypoka Kommuecr Tun ypoka DJIeMeHTbI BHyTpunpeaMeTrHbie U Buabl u gopmbl Cpoku IIpumeuyanue
BO 4acoB cofiepKaHUS Me:KIpeaMeTHbIe CBSI3H KOHTPOJIst TPOBE/IeHUSI
IL1an dDaxr
1 2 3 4 5 6 7 8 9 10
Hepuoanueckuii 3axkon u cucrema Jl. U. Menpaeneea Crpoenue atoma (94)
1 BBOHBIN HHCTPYKTaX 110 1 'YPOK yCBOCHMS Beoaus!l nHCTpYKTaXx  [Xumusa. Pusuxa. CocraB u(lexymuit

TEXHHUKE 0€30IaCHOCTH
Benenrne B 00IIyIO
XUMHIO.

HOBOTO MaTepuaa

[10 TEXHUKE
0€301I1aCHOCTH.

KOHTPOJIb.

CTpPOEHUE aToMa. 'YeTHBIN ompoc.

YPOBHH ¥ TIOTYPOBHH.

2 Mopenu cTpoeHUsT AaTOMOB. 1 'YPOK yCBOEHHUSI Xumusa. ®Puzuka. CocraB H[TeKyminid  KOHTPOJIb.
ATOM — CJIOKHAS YaCTHIIA. HOBOI'O Marepuaia Snpo v 3NeKTpoHHAs  [CTpPOEHUE aToMa 'Y cTHbI onpoc.
0000uKa. DIEKTPOHEI,
[IPOTOHBI U HEUTPOHBL.
IATom. Monenu
cTpoeHus atoma. Sapo
1 HyKJI0HBL. Hykmmuas! u
M30TOIBI.
3 BxogHas KOHTpONbHAs 1 'Ypok KOHTpoIIs ITpoBepka ypoBHs IBXoHOI KOHTpOJIB.
pabora. [YCBOEHHsI MaTepHuaa
4 (DIEKTPOHHOE CTPOECHUE 1 KomOuHnpoBanHsiil  [DnekrpoHHOE 00sako U [(Xumus. ®usnka. CoctaB u|TeKymuii KOHTPOIIb.
ATOMOB. YPOK opbutans. ®opMeI CTpOCHHE aToMa. CamocrosTenpHas
opOuTaei. [pabota
DHEpreTUIecKue




Ne n/m

Tema ypoka

Koymuecr
BO 4aCOB

Tun ypoka

JJIeMeHThI
co/iepKaHus

Buyrpunpenvernsie u
MesKIpeIMeTHbIe CBSI3H

Buasr u gopmbl
KOHTPOJIsA

Cpoku
TIPOBeEIeHHS

Ilnan

dakr

IIpumeyanue

5

8

9

10

KBaHTOBEIC YHCIIA.
Jlyanusm snexTpoHa.

CemuHap «NEeKTPOHHOE
CTPOEHUE aTOMOBY

'YPOK 3aKperieHus
M3y4EHHOTO
MaTepuana

DIeKTPOHHBIE
KOH(UTYypaluy aTOMOB
HIIEMEHTOB.
DIIEKTPOHHO-
rpadudaeckne GopMyIIbI
ATOMOB 3JIEMEHTOB.
DJIEKTPOHHAs
KI1accu(pUKAIIL
DIIEMEHTOB.

Xumusg. duszuka. CoctaB ¥
CTpOoeHHe aToMa.

Texyliuii  KOHTPOJIb.
CamocTosTenpHas
[pabota. BrimonHeHue
MHIUBUAYaTbHBIX
BaJaHUMN.

BaneHTHBIE BO3MOKHOCTH
ATOMOB XMMHUYECKHUX
JIEMCHTOB.

'Ypok ycBOeHUs
HOBOTO MaTepuaa

BasileHTHBIE 3JIEKTPOHBI.
BanenTtHsle
BO3MOYKHOCTH aTOMOB
XUMUYIECKUX
PIIEMEHTOB,
00yCIIOBJICHHBIE
[UMCIIOM HECTIApPEHHBIX
PIEKTPOHOB.
CpaBHeHUE NOHATUH
«BAJICHTHOCTbY» U
«CTENEHb OKUCICHHSY.

Xumust. BanentHocTs,
CTEneHb OKHUCJICHUS.
Duznka. CocTaB U CTPOCHUE
aToma.

Texyluil KOHTPOJIb.
IXMMHUYECKUI TUKTAHT.

Hcropust OTKPBITHS
[lepruoauueckoro 3akoHa
u I[ICXD 1. U.
Menpeneena .

'YpoK 3akperuieHus
M3y4EeHHOTO
MaTepuana

UIMqHOCTHBIE Ka4ecTBa
JI. . Menneneena.
Otkpeitue /1. U.
MeHzeneeBbIM
[leproguueckoro
BakoHa. IlepBas
hopMyIHpOBKa
Iepuonuueckoro
3aKOHa.
I"opu3oHTanbHas,
BEPTHKAJIbHASL
3aKOHOMEPHOCTHU.

[leproauueckuii 3aKOH

Xumus. @uzuka. CoctaB u
CTpPOEHHE aTOMa.
DOopMyIUPOBKHU
[leproauuecKoro 3akoHa.
Vcropus. Pazsurue
[IpeICTaBICHUN O
KIacCU(pUKAIIN
XMMUYECKHUX IEMEHTOB

Texyluil KOHTPOJIb.
'YcTHBIHM onpoc.
TBOpUECKUE 3a4aHUS.




Ne n/m

Tema ypoka

Koymuecr
BO 4aCOB

Tun ypoka

JJIeMeHThI
co/iepKaHus

Buyrpunpenvernsie u
MesKIpeIMeTHbIe CBSI3H

Buasr u gopmbl
KOHTPOJIsA

Cpoku
TIPOBeEIeHHS

Ilnan

dakr

IIpumeyanue

5

8

9

10

1 CTpOEHHE aToMa.
30TOMNEL.
CoBpemeHHast
TPaKTOBKa MMOHATUA
«XMMHUYECKHUN 3TIEMEHT
. Bropas
hopMymHIpOBKa
MEPHOANIECKOTO
3akoHa. [Tleprnoandeckas
cUCTeMa U CTPOEHHUE
aToma. Pu3ndecKuil
CMBICJI ITOPAAKOBOI'O
HOMEpa IEMEHTOB,
HOMEPOB T'PYIIIILI U
nepuoza. [Ipuunsel
M3MEHEHMS
METaITMIECKUX 1
HEMETaJUTHIECKUX
CBOICTB 3JIEMEHTOB B
rpyInax u Imepuojiax, B
TOM 4YHCIIe OOJIBIINX.
Tperss popMynupoBKa
Ileproauueckoro
BakoHa. 3HaYCHHE
Ileproguueckoro
Bakona u [ICXD JI. U.
MeHnneneeBa 11
A3BUTHS HAYKH.

3MeHeHns CBOMCTB
SIIEMEHTOB U UX
COeIMHEHNHN B
3aBUCUMOCTH OT
MOJ0KECHUS B

[EPUOINYECKOMN

[ToBTOpHUTENBHO-
00600maoIni ypox

BrinonaneHue

YIpa KHEHHH,
MOJrOTOBKA K
KOHTPOJILHOM pabore,
[pELIEHNE PACUETHBIX
Basav pa3sHbIX THIIOB.

Marematnka. PaccraHoBka)
K03(h(PULINEHTOB,
[IpOBeJICHUE
MaTEeMAaTHYECKUX PACYETOB

Texymuii KOHTPOJIb.

IBeImoJtHEHNE
MHIABHTYaTEHBIX
BaTaHui




«CTpOGHI/Ie aToMa»

Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4aCOB cojiep:kaHus MeEIKIIpeMeTHbIE CBS3H KOHTPOJIsA TPOBeCHHS
IL1an dakrt
1 2 3 4 5 6 7 8 9 10
CHCTEMC
9 KonTtpomnpHas padora mo 1 'YpOK KOHTpOIIA IMpoBepxa YpOBHS Tematnaeckuit
reme «CTpoeHHE aToMa KOHTpOIb. Tect
[YCBOEHHS TEMBI

Crpoenne Beurecta (11u)

10 Bunbl XuMu4ecKou CBS3H. 1 'YPOK yCBOEHHUSI WNonnast xumuueckass  [XuMusa. XUMUYECKasi CBSA3b, ] €KyIINA KOHTPOIb.
Ennnas npupona HOBOTO MaTepuana  |cBA3b. MoHHas CTpOCHHE BEIIECTBA, THUIBIBHINONHEHNE
XUMHYECKOHN CBSI3H. KpHCTaIIN4ecKas KPUCTaJNINYECKUX PEMIETOK.MHANBUAIYaIBHBIX

peméTka. KoBamenTHas [MexaHIM3MBl  00pa3oBaHUsBagaHUN. Y CTHBIH
XUMHYECKas CBSI3b U €€ (CBA3M. oIpocC.
KIacCH(UKaIMs: 110 ["eomeTrpus.

MEXAHU3MY [IpocTpancTBeHHOE

0Opa3oBaHUs, IO CTPOCHHE MOJIEKYJI.
PIIEKTPOOTPULIATEIIHHOC

TH, TIO CIIOCO0Y

MepeKpPBIBAaHUS

opOuTanei, mo

KPaTHOCTH.

[MonsipHOCTE CBSI3U U

MOJIEKYJIBL.

Kpucrannmueckue

[PEIIETKH BEILIECTB C

KOBAJIEHTHOH CBA3BIO:

ATOMHBIC 1

MOJICKYJISIPHBIE.

11-12 Buasl XUMAYECKOM CBA3HU 2 IKomOuHUpOBaHHBIM  [MeTammueckas Xumusi. XuMHU4yeckasi CBsI3b,/IeKyIuii KOHTPOJIb.
Ennnas npupona YPOK XHMHYEecKass CBS3b HCTPOCHHE BEIIECTBA, THIbIBEITOIHEHNE
XIMHWYIECKOH CBSI3H. MeTaJUTnIecKast KPUCTAUTNUECKUX PEMIETOK. MHANBUIYAIbHBIX

KpHUCTAJINYECKas MexaHm3MBl  00pa30BaHUABAaJaHUN. Y CTHBII
peméTrka. BonopoaHasicBs3u. oI1pocC.

CBA3b ["eomerpus.

MexxMouieKylisipHass  ullIpocTpaHCcTBEHHOE




Ne n/m

Tema ypoka

Koymuecr
BO 4aCOB

Tun ypoka

JJIeMeHThI
co/iepKaHus

Buyrpunpenvernsie u
MesKIpeIMeTHbIe CBSI3H

Buasr u gopmbl
KOHTPOJIsA

Cpoku
TIPOBeEIeHHS

Ilnan

dakr

IIpumeyanue

5

6

8

9

10

BHYTPUMOJIEKYJISIpHAS.
3HaueHUEe BOJOPOJHOM
cBs3u. Enunast mpuposa
XUMHUUYECKUX CBS3CH.

CTPOCHUEC MOJICKYJI.

13-14

I"eomeTpust MOEKYJI.
MOpunu3anms
QIIEKTPOHHBIX OpOHTalIeH

KoMOuHIpOBaHHBIN
YPOK

["eoMeTpust MOJIEKYTI
OpraHUYeCKUX U
HEOPraHUYECKUX
BEIIECTB.

XuMus. I'ubpuam3anus
DIIEKTPOHHBIX OpOHTAJIECH.
["eomerpus.
[IpocTpancTBeHHOE
CTpOEHHE MOJIEKYT

Texyluil KOHTPOJIb.
CamocTosTenpHas
[pabota

15

JlucriepcHbIE CUCTEMBI.

'Ypok ycBOeHUs
HOBOTO MaTepuaia

[lonsTEe O AUCIIEPCHBIX
cucTeMax.
JTucnepcuonHas cpena
W TUCTICpCHOHHAS (a3a.
JIeBsITh TUIIOB CUCTEM U
WX 3HAUYE€HUE B IPUPOJIE
M B )KH3HHU YCJIOBEKa.
Koiutonaasie u
MCTUHHBIE PACTBOPHI.

Xumus. PactBopsl,
[PACTBOPUMOCTH BEILECTB B
BOJIC.

buonorus. Posnp pactBopoB
B JKU3HA JKHUBBIX
OpPTaHU3MOB.

['eorpadust. Bimusaue
[Pa3IIMYHBIX TUCTICPCHBIX
CHCTEM Ha TOPHBIE MOPOJIBI
1 MHHEPAJIBl, UX POJIb B
MOYBOOOPA30BAHUH.

Texyluil KOHTPOJIb.
MccnenoBaTenbekue
[paboTEHI.

16

PacTBOpeHne Kak GpU3HKO-
XUMUYECKUH mporecc

IKoMOMHUpOBaHHBIH
YPOK

PactBopenue kax
(bHM3UKO-XMUYECKHIA
rpoiiecc. TemnoBsie]
SIBIICHUS npy|
pactBopeHHH. CriocoObl
BEIPAKCHUS
KOHLEHTpaLUU

Xumus. PactBopel. Bujbl
[PaCTBOPOB.
buonorus.
[PacTBOPOB
OpraHU3MOB
Hctopusa. 3HaueHHe XuUMUH

B JKM3HHU YCJIOBCKA.

3HaueHne

JUIA JKUBBIX]

[PACTBOPOB: MaccCcoBas

V1OJIs1 PaCTBOPCHHOTO

Texyluil KOHTPOJIb.
CamocTosTenpHas
[paboTa.




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IInan dDaxr
1 2 3 4 5 6 7 8 9 10
BEIleCTBA,  MOJIApHas
KOHILIEHTpALHSL.
17 Teopus cTpoeHUs 1 'Ypok 3akperuieHuss  JluyHocTHele KadecTBaXumus. Teopus crpoeHus(Iexyluil KOHTPOJIb.
XUMHUYECKUX COCAUHEHUH. M3y4EHHOTO IA. M. Byrtneposa.opranuueckux coenuneHuil. [[loaroroBka
MaTepHuana OcHoBHBIE TONOXeHUAcTOpNsA. 3HaUCHNE XHMHHCOOOICHHUI.
TCB. Buabl uU30Mepuu.B )KU3HU YEJIOBEKA.
OcHOBHbIE
HaMpaBJICHUS Pa3BUTHSA
TCB: U3Y4YECHHE
BaBUCUMOCTU  CBONCTB
BEIIECTB HE TOJBKO OT|
XMMHUYECKOTO CTPOEHHUS,
HO U OT 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO
CTpOEHHS.
18 JluajieKTHYECKUE OCHOBBI 1 Ypok 3akperuieHuss  JluanexkTudeckue Xumusa. Teopus crpoeHusTeKkylnid KOHTPOIIb.
OOIIHOCTH ABYX BELYIINX M3y4EeHHOTO OCHOBBI OOIITHOCTH opranudeckux coequnenuil. [HMccnenoBarenbekas
TEOpUIl XUMHUH. MaTepHuana 3aKOHA repuoanyHocTy [McTtopus. 3HaueHHe XUMHUMPaOOTa.
JI. 1. MenneneeBa u B J)KM3HU YEJIOBEKA.
TCDb B cTaHOBIICHUH,
MpeJcKa3saHuH, 1
A3BUTHUH.
19 [Tonumepsl. 1 'YPOK yCBOEHHUSI [Tonumepsl. OcHoBHbIE [XuMHUsA. OCHOBHbIE MOHSATHS|T €KyIINA KOHTPOJIb.

HOBOTO MaTepuaia

moustusa xumuu BMC:
MOHOMED, IOJIUMED,
MaKpOMOJIeKyJIa,
CTPYKTYPHOE 3BEHO,
CTENEHb
MOJMMEPH3aIIHY,
MOJICKYJISIpHAsT Macca.
Crioco0bI MoJTy4eHHst
MOJIMMEPOB: PEaKIIUU
MOJTMMEPH3aIHA U
[TOJIMKOHACHCAIUH.

xumun BMC.
leorpadus. I[lomumepsl B
HapOJJHOM XO35HCTBE.

XUMUYECKUI TUKTAHT,
[YCTHBII oIpoc,
BEITIOJTHEHHE 3aJaHUMN.




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4aCOB cojiep:kaHus MeEIKIIpeMeTHbIE CBS3H KOHTPOJIS TPOBeCHHS
IL1an dakrt
1 2 3 4 5 6 7 8 9 10
20 KonTtponbHas paborta Mo 1 'YPOK KOHTPOJISt [TpoBepka ypoBHS TemaTHueckuii
reme «CTpoeHue [YCBOCHMSI TEMBI KOHTpPOJb. TecT.
BEILECTBAY
Xumnyeckue peakuuu (144)
21 Krnaccudukarms 1 'YPOK yCBOCHMS ITonsatue o xumudeckon (Xumusa. Tumel XuUMHUYECKUX|T €KyIUN KOHTPOJIb.
XMMHUYECKUX PEaKLUK B HOBOI'O MaTepuaia  [peakuuu. Peakuuu peakuii B opraHudeckoil uCaMocTosTenbHas
OpraHN4ecKoi AIIOTPONHU3ALUU U HEOpraHMYecKoi Xumun.  [pabora
HEOPraHUYECKOW XUMUH. n30Mepu3aluy, uaynvebuonorus. 3HadeHue,
0e3 N3MEHeHHUS XUMHYECKHX pPeaKknud s
Ka4yeCTBEHHOI'O COCTaBa PKUBBIX OPraHU3MOB.
BewecTBa. Peakmuuy, ["eorpadus. Poup|
MAYLIYE C U3MEHEHUEM [XMMUYECKMX IIPOLECCOB B
cocTaBa BelIecTBa: 0  |(popMHUpPOBaHUU 00mHKa)
YUCILy U XapaKTepy [IJIaHETHI.
[pEarupyouux 1
oOpazyronmxcs
BEHIECTB(Pa3IoKeHus,
COEIMHEHUS,
BaMeleHus, 0OMeHa),
[0 U3MEHEHHUIO
CTETEHEN OKUCIIEHUS
ATOMOB, IO TETJIOBOMY
bddekry, o dasze, mo
HAIIPABJICHUIO, 110
MCII0JIb30BAHUIO
KaTajau3aTopa
22 Knaccugukaris 1 KomOunupoBanseiii  [[loHsTre 0 XumMudeckoi [ Xumust. Tunsl XuMHU4ecKuX| eKyIiid KOHTPOIb.
XUMHUUYECKHUX PEaKLUH B YPOK [pEaKIH. peakmuii B opraHndeckoil mCaMocTosITeNbHAs
OpraHu4ecKon u Knaccudukarms HEOPraHUYECKON XUMUU. [paboTa, BEITOJTHEHNE
HEOPraHUYECKOH XUMUH. XUMHYECKHX peakiuil (buonorus. 3HaYeHUEH JUBHTyaTbHbIX

[0 TEIIOBOMY
bddekry, 1o dase, mo
HAMpPAaBJICHUIO, 0
MCIIOJIb30BAHHIO

KaTaJn3aTopa

XUMAYCCKUX PEaKIUil ISt
PKUBBIX OPTaHU3MOB.

["eorpadusi. Poup|
XUMHUYECKHX IPOIECCOB B

(hopMupoBaHUU 00JHKa|

BaTaHNM.




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IL1an dakrt
1 2 3 4 5 6 7 8 9 10
[IaHETHI.
23 CkopocThb XUMHUYECKHUX 1 'YPok ycBOCHHUS IMonsatue o ckopoctuXumusa. Puznuka CxropocThs(Iexymuil KOHTPOJIb.
[peaKIUi. DaxTOpBI, HOBOTO MaTepuana  |[peaKiMu. CKOPOCTBXMMUYIECKUX PEAKIUH. Breimonnenue
BIMAIOIIME HA CKOPOCTH rOMOT'€HHOM nMaremaTHka. PacuérbluHANBUyaIbHBIX
XMMHUYECKOU PEaKIMH. reTepOreHHOU PEaKIUU. CKOPOCTH XUMUYECKOMBagaHui. Y CTHBIN
CaKIHH. orpoc.
24 CkopocTb XUMHUYECKHX 1 KomOuaupoBanneiii  |[Daktopsl, BmmsromueXumust. Omuka CropocTs|] eKynIuii KOHTPOIb.
[PEAKIIHIA. DakTOpBI, YPOK Ha CKOPOCTb PEaKIUH.XUMUYECKUX PEAKIU. Beinonnenue
BIMSIOIUE HAa CKOPOCTH [Tpupona pearupyromuxMaremMaTrka. PacuéreiuHIMBUAYaTbHBIX
XUMHUYECKON pEaKIUH. BELIECTB, TEMIIEPATYypPa,CKOPOCTU XUMHUYECKOMBaTaHU. Y CTHBIN
KOHLIEHTpALHs, [PEAKIMN. oIpocC.
KaTaJn3aTOPBI,
(hepMeHTHI,
MOBEPXHOCTh
COTIPHUKOCHOBEHUS
[pearupyrouux
BEILECTB.
25 OOpaTUMOCTh XMMHUUECKHX| 1 'YpOK ycBOEHMS O6paTuMebIe nXumusa.  O6parumble  u/Tekymuii KOHTPOIIb.
[PEAKIHH. XuMHUuecKoe HOBOT'O MaTepuajga  |[HeoOpaTHUMbIe PEeaKIH.HeOOPaTHMBbIC PEAKIIUH. 'Y cTHBII ompoc.
[pPaBHOBECHE. [MonsTne o xummueckoMbruonorus. 3HadyeHueBrInonHeHne
[PaBHOBECHH. 00paTUMBIX ~peaKIui ISMHINBHIYaIbHBIX
PKUBBIX OPraHHU3MOB. 3alaHH.
26 OOpaTIMOCTh XUMHYECKUX 1 IKoMOWHUpOBaHHEIH  |[IHHAMAYHOCTD Xumuss.  OOpatumble  U/TeKymnIuii KOHTPOJIb.
[PEAKIHH. XuMHUUeCcKoe YPOK XUMHYECKOTO HeoOpaTUMble peakuuu.Tect
[paBHOBECHE. paBHOBeCHs, (DAaKTOPBLXUMHUUECKOE ITPOU3BOICTBO.
BITHSIOLIIC Habuosorus. 3HaveHne
CMEIIlEHNE PAaBHOBECHS:OOPATUMBIX pEaKmui  JUIs
KOHIICHTPAIHS, PKUBBIX OPTaHU3MOB.
ImaBnexue,
reMreparypa. IIpunnun
Ule [TaTemnse.
27 OKUCIIUTENBHO- 1 'Ypok ycBOoeHUs Crenenb  OKUCIEHHS.[XUMUS. OBP. Mertoa[Texymuii KOHTPOJIb.
BOCCTAHOBUTEJIbHBIE HOBoro Marepuana  [Kiaccudukarms HIIEKTPOHHOTO OajaHca. CamocTosTenpHas
[pEaKIHH. peaxiuit B cereMatemaruka. PaccraHoBkapaboTa
PIIEKTPOHHON  TEOpUH. KO3 PHIIMEHTOB BF




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IInan dDaxr
1 2 3 4 5 6 7 8 9 10
OnopHele MOHATUSYPaBHEHHX PEaKIUil.
reopuu OBP. buonorus. 3nauenue OBP
IS JKUBBIX ~ OPTraHU3MOB.
JIprxanue. oTocuHTE3.
28 OKUCIIUTENTBHO- 1 KomMOuHHpOBaHHBIH |MeTombl  COCTaBICHUS|XUMHUS. OBP. MetonTexyniuii KOHTPOJIb.
BOCCTAaHOBUTEJIbHbBIE YPOK ypaBHeHHT OBP: MeToapiekTpoHHOTO OanaHca. I[ToaroroBka
[peaKLuu. biekTpoHHOTO OamaHca.MaremaTtnka. PaccraHOBKajcOOOmCHNT.
OBP B oprarmueckoikodhOUIHEHTOB B
XUMUH. YPaBHEHUSIX PEAKIIHA.
buonorust. 3nauenue OBP
IS KUBBIX ~ OPraHU3MOB.
JIprxanue. oTtocuHTE3.
29 ATMUHUCTpaTUBHAs 1 'YPOK KOHTpOJIA ITpoepka YpPOBHS KonrponbHas padora.
KOHTPOJIbHAs paboTa [YCBOCHUSI TEMBI
30 JIEKTPOTIUTHIECKAS 1 KoMOUHHPOBAHHBIA  (DIEKTPOIUTHI U Xumust.  OnekTponuTsl U/ eKyniui KOHTPOJIb.
ITUCCOLUALINSL. YPOK HEJJIEKTPOJIUTHI. HEJJICKTPOJIUTHI. TeopusY cTHbIi onpoc.
DIEKTPOTUTHYECKAS  PICKTPOJUTUIESCKON XUMUYECKUNA JTUKTAHT.
Imuccoarus. ITUCCOITHALINH. CgoiicTa
IMexaHuU3M KHCJIOT, IeJIOUeil M coJieil B
imrcconuanyu BemecTB [ceTe T/,
C pa3IMYHBIMU TUIIOM  (bronorus. 3HaueHue,
cBs3u. Katnons! u PIIEKTPOJIUTOB JJII  KUBBIX
aHuoHbl. CBoiicTBa OpraH13MOB.
nonoB. Kuciorel, conu, Marematuka. PaccTaHoBka)
OCHOBaHUS B CBETE K03 pPHUINEHTOB B
TO/I. Creniens D]] u €€ [ypaBHEHHUAX peaknui
BaBHCHMOCTB OT MOHHOTO OOMEHa.
MPUPOABI SJIEKTPOIIUTA
1 €TO KOHIIEHTPAITIH.
CBolicTBa pacTBOpPOB
PIEKTPOIUTOB.
31 BonopoaHblii mokazareb. 1 'Y cBOEHHE HOBOT'O IBoopoaHslit Xumus. buonorus. Bausiaue|T ekyminii KOHTPOJIb.

MaTepurajia

nokasarens pH. Cpenbl
BOJHBIX PACTBOPOB

pH Ha xumuyeckue 4
OHOJIOTHYeCKHe TIPOLIECCHI.
Matemartuka. Pacuér

PJICKTPOJIHUTOB.

[loaroToBka
COOOIIEHNH,
CaMOCTOSTENbHAS




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IInan dDaxr
1 2 3 4 5 6 7 8 9 10
Biusaue pH Ha BOJOPOJHOTO MOKa3aTens. [paborta.
XUMUYECKHE U
Oronornyeckue
MPOIIECCHI.
32 I'unponus. 1 KomOunmnpoBanuelii  |[[IoHATHE «THAPOIU3Y. [XUMUS. I'mpponus(Texymuii KOHTPOJIb.
YPOK ['upponus OpTaHUYIECKUX COCTMHEHHH. |BrImonHenne
opranndeckux BemiecTs |buosorua.  [IpeBpalneHNeHINBAIYaTbHBIX
(TaJIOTeHAIKAHOB, 0eIKOB, )KUPOB, YIIICBOAOB BBaJaHUIH.
CIIOKHBIX 3(UPOB, OpTaHU3Me YeNIOBEKa.
YTJIEBOJOB, OEIIKOB,
IAT®) u ero 3HaueHue
33 'uaponus. 1 'Y cBOEHHE HOBOTO ['maponu3 couneid. (Xumusi. I'maponua(Tekyuiuii KOHTPOJIb.
Marepuaia [TpakTHueckoe OpraHNYecKuX coequHeHH. (CaMocTosTeIbHAas
MpUMEHEHHE buonorus.  IlpeBpamenuepadora.
CUIPOTTU3a. 0EJIKOB, KUPOB, YTICBOJIOB B
OpraHu3Me YeloBeKa.
34 O0061IeH e 1 1 [ToBTOpUTENBHHO- 0O0001eHne u Tekyuuii KOHTPOJIb.
cucTemMaTu3anus 3HaHUI 0000IIaIONTHH YPOK  [CHCTeMaTH3aIHA 'YcTHBIM ompoc,
o Teme «CtpoeHne SHAHWH o TeMe BBITTOJTHEHHE
BEIIECTBAY «CTpoeHune BeIIecTBay MHIABHTyaIbHBIX
BagaHuN
BemecTBa u ux cBoiicrea (194)
35 Krnaccudukarms 1 KomOunmnpoBanusii  |[[IpocTeie u cokHble  [Xumua. OcHOBHBIE Kiacchl|l eKymuit KOHTPOJIb.
HEOPTaHMYECKUX BEIIECTB. YPOK BerecTBa. OKCHABI, UX |OPTaHHYECKUX nBrInonHEeHNE
KJIacCH(UKAITHL. HEOPTaHMYECKUX MHAWBHAIYaTbHBIX
[Muapokcu bt COCTUHECHUM. 3aTaHUM.
(ocHOBaHMUS,
KHCJIOPOACOIEpIKALIIe
KHCJIOTHI, aM(OTEPHbIE
TUAPOKCUADL).
Kucnorsl, nx
KIIacCU(UKAIIHS.

OCHOBaHMS, UX

kimaccudukanus. Conun
CpezHue, KUCbIe,




Ne n/m

Tema ypoka

Koymuecr
BO 4aCOB

Tun ypoka

JJIeMeHThI
co/iepKaHus

Buyrpunpenvernsie u
MesKIpeIMeTHbIe CBSI3H

Buasr u gopmbl
KOHTPOJIsA

Cpoku
TIPOBeEIeHHS

Ilnan

dakr

IIpumeyanue

5

8

9

10

(OCHOBHBIC.

36

Krnaccudukarus
OpraHMYeCKUX BEILECTB.

IKoMOMHMpPOBaHHBIH

YPOK

YrieBonopoasl, ux
Ki1accudukays B
BaBUCUMOCTH OT
CTPOEHMS YTIEPOIHOMN
[ETTH U OT KPATHOCTH
CBA3EH.
["oMosoruyeckuit psm.
[TpousBoHbIE
YTIICBOIOPOIOB:
rajoreHajKaHsbl,
crupThl, GEeHOIBI,
AJTbJICTUIBI M KETOHBI,
KapOOHOBBIC KUCIIOTHI,
MPOCTBIE U CIOXKHBIE
BhUpEI,
HUTPOCOCTUHCHUS,
AMUHBI, AMUHOKHCJIOTHIL.

Xumusi. OCHOBHBIE KIIACCHI
OpraHUYEeCcKUX U
HEOPTaHUYECKUX
COCTUHECHUM.

Texyluil KOHTPOJIb.
BeimonHeHne
VHIMBU1yalbHBIX
BaJaHuil.

37

MeTaibl.

IKoMOWHUpOBaHHBIH

YPOK

[Mono)xeHne METauIoOB B
[CXD u cTpoeHue ux
aTomoB. [IpocTsie
BEIIECTBA METAJLIBI:
XMMHUYECKas CBS3b U
CTPOCHHE KPUCTAJUIOB.
Amtotporust. O0rme
(hru3ngyeckue CBONWCTBA
METaJUIOB.

Uctopust. Ponbp Mmertannos B
MCTOPUH pasBHUTHS
JEeIOBEYECTBA.

Texyluil KOHTPOJIb.

IBeImoJtHEHNE
TBOPYECKUX 3a/IaHUI.

[XUMHYECKUH JUKTAHT.

38

MeTaibl.

IKoMOMHUpOBaHHBIH

YPOK

Oo61me XUMHUYECKHE]
CBOICTBA METAJJIOB (HA
MpUMepe MICTOYHBIX H
[1EJI0YHO-3EMETbHBIX
METaJIJIOB, AJTFOMHUHUS):
B3aUMO/ICHCTBHE C
HeMeTalJIaMU

XnUMusi. XHUMHYECKHE]
CBOMCTBA METAJIJIOB.

(kucimopoJioM,

Texyluil KOHTPOJIb.
CamocTosTenpHas
[paboTa. Y cTHbII
oIpocC.




Ne n/m

Tema ypoka

Koymuecr
BO 4aCOB

Tun ypoka

JJIeMeHThI
co/iepKaHus

Buyrpunpenvernsie u
MesKIpeIMeTHbIe CBSI3H

Buasr u gopmbl
KOHTPOJIsA

Cpoku
TIPOBeEIeHHS

Ilnan dakr

IIpumeyanue

5

8 9

10

raJioreHaMu, cepoi,
A30TOM, BOJOPOJIOM), C|
BOJIOM, KHCIIOTAMMU,|
[pacTBOpaMu coune,
OpTaHUIECKAM
BeeCTBaMH(
CIIPTaMH,
rajJjoreHaJKaHaMH,
(heHOTIOM, KHCIIOTaMH),
co IEI0YaAMH.,
3HAUCHUE METAJJIOB B
MpupoAe W B OKU3HH|
YeIOBEKA.

39

Koppo3us meTaios.

KoMOnHIpOBaHHBIN
YPOK

[lonsTHE «KOPPO3USIY.
IXumuyeckast KOppo3us.
DIEKTPOXUMHYUECKAS
Koppo3us. CriocoOsI
3alUTBl METAJJIOB U
CIUIABOB OT KOPPO3HH.

Xumust. Ousnka. Kopposus,
BUIBI KOPPO3HUHL.

Texyluil KOHTPOJIb.
CamocTosTenpHas
[pabota. Y CTHBIH
orIpocC.

40

OO01Ee crIoco0bI

MOJIy4YCHHSA METAJIOB.

IKoMOWHUpOBaHHBIH
YPOK

IMeTasuibl B IpUPOJIE.
Metanyprusi:
MAPOMETAILTYPTHS,
THIPOMETAILTYPTHS,
PIIEKTPOMETAILTYPTHSI.
DIIEKTPOIIU3 PACIIIIABOB
1 pacCTBOPOB
COCTUHEHUM METaJIJIOB,
ero mpaxTHYecKoe
BHAYCHUE.

Xnmusg. OBP

Texyluil KOHTPOJIb.
[Tonroroska
cooOeHnit. Y CTHBIN
orpoc

41

Y pok-ynpaxxHeHue
reme «MeTauiby.

10|

'YpOoK 3akpenneHus
M3y4EeHHOTO
Marepuana

IBrinosnHneHue

pa3sIUYHBIX  3a7aHUM,
PELICHHE  PACYETHBIX
3azady

Texymuii KOHTPOJIb.
IBEITIOTHEHIE
MHIWBHTYaTbHBIX
BaJTaHNM.

42

Y pok-ynpaxHeHue
reme «MeTautby.

10|

'Ypok 3akpenneHus

M3y4YCHHOI'O

IBeImostHeHUE
a3IMYHBIX  3aJaHMIi,)

Texymuii KOHTPOJIb.
3auér.




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IInan dDaxr
1 2 3 4 5 6 7 8 9 10
MaTepHaa pelIeHre  pacuETHBIX|
3ajau
43 Hemeransl 1 KomOunupoBanHelii  |[TonoxeHue Xumusa. XUMUYECKast CBA3b, I eKyIlU KOHTPOJIb.
YPOK HemetalioB B [ICXD, xumuueckoe crpoenue[llogroroska
CTpOEHHE HX AaTOMOB.BEIECTBA. Oco06eHHOCTHCOOOIIIEHUT.
DIEKTPOOTPULIATENBHOC|CTPOCHUS u CBOWCTB|BBINOIHEHNE
Tb. MHepTHBIE Ta3bLXMMHYECKHX DJJIEMEHTOB HHHAWBHUIYAIBHBIX
JIBoVicTBEHHOE [IPOCTHIX BEIECTBRaJaHUN
MOJIOKEHHE BOAOPOJA BHEMETAIIOB.
MepUOINYECKON
cucteme. Hemeramibl -
MPOCThIE BEUIECTBA, UX
ATOMHOE U
MOJIEKYJISIPHOE
CTpoeHue. AJIIOTPONHSL.
44 HemeTtannbt 1 KoMOuHupoBaHHBIA [XuMHUECKHE CBOHWCTBAXUMUS. XUMHUYECKass CBsI3b, | €Ky KOHTPOJIb.
YPOK HEMETaJJIOB. XUMUYECKOe cTpoenneCaMoCTosSTeNTbHAS
OKucnuTenbHbIE BEIIECTBA. OcobennoctupadoTa. Beimonnenne
CBOMCTBA: CTpOEeHUS u CBOﬁCTBﬁHz{HBHnyaHLHLIX
B3aUMO/IeicTBHE CXMMHUYECKUX JJIEMEHTOB H[3alaHUil
MeTaaMH, [IPOCTBIX BEIIECTB]
BOIOPOJIOM, MEHEEHEMETAIIIIOB.
PIEKTPOOTPHULIATEBHEI
MU 3JIeMEHTaMH,
HEKOTOPBIMHU
CITO)KHBIMU
BEIIECTBAMH.
IBoccTaHOBUTEIBHBIE

CBOICTBA HEMETAJJIOB B
peakmusix co dropom,
KHCJIOPOZIOM,
CIIO’KHBIMHU
BEIICCTBAMHM-
OKHCIINTEISIMU.

Bonoponnsie




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IL1an dakrt
1 2 3 4 5 6 7 8 9 10
COETMHEHUS
HEMETaJIOB.
Heconeobpasyromue y
coico0pa3yromue
OKCHIBI.
Kucnopoaconepxariie
KHCJIOTBI.
45 Ypok-ynpaxHeHUE o 1 'Ypok 3akperuieHust  [BbInosiHeHue Texyluil KOHTPOJIb.
kiaccy «Hemerammsy. M3y4EeHHOT O pa3sNUYHBIX  3a7aHUH, Beinonnenue
MaTepHuana pelleHre  pacUETHBIX| MHAWBHIYaIbHBIX
Bamayu 3alaHH.
CamocTosTenpHas
[pabota
46 KucnoTsl opraHudeckue H 1 KomOunupoBanuslii  [Kiaccudukarms Xumust. CBoifcTBa KUCHOT B[TeKylIuii KOHTPOIb.
HEOpraHUYECKHUE. YPOK OpraHUYECKUX ncsere OBP u TO /1 'YcTHBIN ompoc.
HEOPTraHMYECKUX Buonorus. 3HaueHue kucnoTCaMoCTOsITeNbHAS
KHCIIOT. OO0mUeyIs KUBBIX OPTaHHU3MOB [pabora.
CBOMCTBA KHCJIOT:
B3aUMO/IeicTBHE c
MeTaIaMH,
OCHOBHBIMHU U
aM(pOTEepHBIMH
OKCHaMH U
TUIPOKCUIAMH, v
conmsIMH, 0Opa3oBaHHE
CITO>KHBIX 3(DHPOB.
47 Kucinorsl opraHudeckue H 1 [KomOunupoBanssii  [O6mume cBoiictBaXumus. CpoiicTBa KucioT B[ eKymuii KOHTPOIIb.
HEOpraHUYECKHUE. YPOK KHUCJIOT: ceetre OBP u TO/] 'YcTHBIN onpoc.
B3aUMOICHCTBUE clbuonorus. 3nadenune kucioTCaMOCTOATENbHAS
MeTalamMH, 1S KMBBIX OPTaHU3MOB [pabora.
OCHOBHBIMU u
aM(OTEpHBIMHU
OKCHIaMU u
TUIPOKCUAAMH, C
coisiMu,  00pa3oBaHME




Ne n/m

Tema ypoka

Koymuecr
BO 4aCOB

Tun ypoka

JJIeMeHThI
co/iepKaHus

Buyrpunpenvernsie u
MesKIpeIMeTHbIe CBSI3H

Buasr u gopmbl
KOHTPOJIsA

Cpoku
TIPOBeEIeHHS

Ilnan dakr

IIpumeyanue

5

8 9

10

CIIOKHBIX 3(DUPOB.

48

OcHOBaHMS OpPraHNU4Y€CKUC
M HCOPIraHUYCCKUC .

IKoMOMHMpPOBaHHBIH
YPOK

Knaccugukarus
OpraHUYeCcKUX 31
HEOPTaHMYECKUX
OCHOBaHUM.
IXMMHUYEeCKHE CBOMNCTBY
mieaouei 171
HEPaCTBOPHMBIX
ocHoBaHui. CBOICTBA|
OECKHCTIOPOIHBIX
OCHOBaHUM: aMMHaKa M|
AMHHOB. BzanmHoe]
BIMSAHUE  aTOMOB B
MOJIEKYJIe aHWJIMHA.

X UMHUS. CBolicTBa)
ocHoBanuii B ceete OBP H
TOJ
buonorus.
OCHOBaHUH
OpraHu3MoB

3HayeHue

JJIA JKUBBIX]

Texyluil KOHTPOJIb.
ByirosHeHUE
UHIVBUAYaJIbHBIX
BaJlaHUM,
CaMOCTOSITENIbHAS
[paboTa

49

AmdoTepHbIe
OpraHu4ecKue u
HEOpraHUYeCKHe
COCTUHEHUSL.

KomOnHIpOBaHHBIN
YPOK

IAM(pOTEpHOCTH
OKCHJIOB U
CHIPOKCUIOB
MEPEXOAHBIX METAIIIOB
W aITFOMUHHS:
B3aNMO/ICHCTBHE C
KHACJIOTaMA U
MIeTTOYaMH.
IAM(pOTEpHOCTD
AMUHOKHUCIIOT:
B3aUMOICHCTBUE
AMHHOKHUCIIOT CO
[Ie709aMHU, KHCIOTaMH,
CIIPTaMH, IPYT C
Impyrom (oOpazoBaHue
[OJIMTICTITHIOB).

Xumusi. AmMdoTepHbIe
OpraHNYeCKHe i1
HEOpraHMYECKUe BEIIECTBA.
EnuHCTBO OpraHuyeckod u
HEOPTaHMYECKOU XUMUH.

Texyluil KOHTPOJIb.
I[loaroroBka
COOOIIEHUH, TECT.

50

["eHeTHUEeCKas

MEXIY

CBA3b|
KJ1acCaMHy

OpraHMYecKHux 3|
HEOpraHUYeCKUX
COeTMHEHNI

IKomMOHHMpPOBaHHBIH

[TousaTue 0
F€HETUYECKOM CBS3H H|
FEHETUYECKUX psiiax B
HEOpraHUYEeCKOM H

XHMus. I'eneTnueckas|
CBSI3b, TEHETHUECKUE PSIIIbI

OpFaHI/I‘IGCKOﬁ XHUMMHHU.

Texymuii KOHTPOJIb.
IBEITIOTHEHIE
MHIWBHATYaTbHBIX
BaJTaHNM.




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IL1an dakrt
1 2 3 4 5 6 7 8 9 10
I"'eneTHueckue pAAbl
MeTajula,  HeMeTaa,
MEepexoAHOr0 IEMEHTA.
51 I'eneTnyeckas CBSI3b| 1 KomOuunpoBaHHbI |['eHeTHUeCKast CBA3b H[XUMHUS. I'enetnueckas(T exkymuil KOHTPOJIb.
MEXTY KJ1accamy| reHEeTHUECKUe PAABICBA3b, TEHETHYECKHE PsIIbl  |BBIONHEHHE
OpraHNYecKuX il OPTaHUIECKUX BEILECTB. MHIABHTyaIbHBIX
HEOPraHUYECKUX EnuncTBO MHpa BaIaHui.
coennHEeHNI BEILIECTB.
52 O06o00meHNe | 1 [ToBTOpHUTENEHO- IBrIimoiHeHUEe Texymmuii KOHTPOJIb.
cucTeMaTu3anusl  3HaHUH 0000IIatONIHiA YPOK  [pa3IMIHBIX 3aJIaHNMN,) \BEIOJTHEHNE 3aJaHUH,
mo teme «BemecTBa n X pelieHne  pacdyETHHIX CaMOCTOSITETIbHAS
cBOMCTBaY Bajrayu lpaboTa, YCTHBIH onpoc
53 KontponpHas pabora 110 1 'YpOK KOHTpOIA ITpoBepka YpOBHS Tematudeckuit
Teme «BemectBa u uX [YCBOGHUS TEMBI KOHTPOJb.
cBOICTBaY KonrposbHast padbota
Xumus u Ku3Hb (84)
54 IX1MHSL 1 TPOU3BOJCTBO 1 KoMOWHUpOBaHHEIH  [XUMHUYeCKas XumMus. Xumnueckoe|T eKymnid KOHTPOJIb.
YPOK MPOMBIIIICHHOCTD U[IPOM3BOACTBO  BaskHEHIIMX(] Bopueckue paboThl
XMMHYECKHE OpTaHUYEeCKUX "
rexHooruy. ChIpbE JUIHEOPTaHUIECKNX BEIECTB
XUMHYECKON
MPOMBIIIJICHHOCTH. DKOI0THS. 3ammra
Bona B XUMHUYECKOMOKpYKarOIIe cpeibl.
MPOMBIIIJICHHOCTH.
OHeprust JULs]
XIMHYECKOTO
MIPOM3BOJICTBA.
Hayuynble  npuHLIMIIBI
XUMHYECKOTO
MPOM3BOJCTBA. 3alIUTA
OKpy’Karolmel cpeasl U
O0XpaHa Tpyja.
55 XUMUS ¥ IPOU3BOJICTBO 1 KomOunnpoBanHsiii  [(OCHOBHBIE CTaUUXUMHUSL. Xumnueckoe(Texymuil KOHTPOJIb.
YPOK XIMHYECKOTO MIPOM3BOJICTBO  BakHeHIMX|I Bopueckne paboTs

IMPON3BOJICTBA aAMMHAKQ

OPraHN4YCCKUX Hj




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IL1an dakrt
1 2 3 4 5 6 7 8 9 10
1 MeTaHoJsia. CpaBHEHHEHEOPraHUYECKUX BEIECTB
MPON3BOJCTBA aMMMAKa
1 METAHOJA. OKonorus. 3ammra
OKpYy>Karouel cpepl.
56 XuMmus u CEeJIbCKOCE] 1 KoMOMHUpOBaHHBIH  [XUMHU3alMs CeNbCKOroXuMHusi. Y 100peHust Texyluil KOHTPOJIb.
XO3SIICTBO. YPOK XO3s1MCTBA u eébuonorus. PeaxununTBopueckue 3aganusl.
HanpaBieHus. PacTeHuspacTeHnii  Ha ~ BHECCHHE
M T04YBa. YMOOPEHHs Hpa3lnuYHBIX yIOOpEeHUIL.
MX Kiaccu(uKanusl. MaremaTHKa. IIpaBuna
57 Xumust u CeJBCKOE] 1 KoMOWHHMpOBaHHEIH |[XMUMHUYECKHEe CpeicTBaBHECEHHUS ynoOpeHuil HaTeKymmil KOHTPOIb.
XO3SIICTBO. IYPOK 3alIUThI pacTeHHI1.jOCHOBE MaTeMaTHIeCKUX/TBopUeckue 3a1aHusl.
OTpuiatenabHbIe [pacu€ToB.
MOCTIEICTBHSA
MIPUMEHEHUS
MEeCTUINIOB 1 O6opbOa ¢
HUMMH. XuMuzarys
PKMBOTHOBO/ICTBA.
58 XUMUS U IKOJIOT UL 1 KoMOuHHpOBaHHBIH | XHMHUECKOE Xumus. Bemecrna -Texymuii KOHTPOJIb.
YPOK 3arpsi3HEHUE 3arpsisHUTENN  atMocgepsl.I Bopueckne 3a1aHusl.
okpyxatonieid  cpenpl[IouBbl, BOJIBI
OxpaHa ruzapocdeps! oT
XUMHYECKOTO
sarpsi3HeHus.  OxpaHa
[TOYBBHI. OxpaHa
aTMOC(ephI.
59 XYUMUS U 3KOJIOT UL 1 KomOunupoBanseiii  |[Oxpana  ¢uopsl  ubuosorus. Penkue nTexynuili KOHTPOJIb.
YPOK (hayHbl. broTexHoOTHAMCUE3atOIIE BupplllccinenoBaTensckue
1 TeHHAs WH)KEHEpHUsS. [pacTeHHH M KHMBOTHBIX [paboTEHI.
60 XUMUsT M IIOBCEIHEBHas 1 KomOuHMpOBaHHEIN  |JloManTtHssA anTeKka.XuMHUs. Cunternueckne|l eKymuii KOHTPOIIb.
PKI3HB YeJIOBEKa. YPOK Moromie W YUCTSIIUESMOIOIINE CPEICTBA MccegoBaTenbCKie
CpeJcTBa. Cpenctaa) [paboTHI.
0OpEOBI ¢ OBITOBBEIMH

IHACCKOMBIMH.




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4aCOB cojiep:kaHus MeEIKIIpeMeTHbIE CBS3H KOHTPOJIS TPOBeCHHS
IL1an dakrt
1 2 3 4 5 6 7 8 9 10
61 XyMUsL U IOBCEIHEBHAs 1 IKomOunupoBanuslii  |Cpencrsa muuyHoMXumus. Mbuta. IIumesbie/Tekyniuii KOHTPOIIb.
PKU3Hb 4EJIOBEKA. YPOK THUTHEHBl M KOCMETHKH.T00aBKH. [MpoBepounas padoTa.
Xumus 5 numa.buonorud. I'urueHuuyeckue
MapKupoBKa yIaKOBOKHOPMEI U IIpaBUJia
MUIIEBBIX U
TUTUEHUYECKIX
MPOAYKTOB, YMEHHE HX
UUTATh. Oxonorus
PKIIMInNa. XHAMHUSA W
FMTMEHA Y€JI0BEeKa.
62 MTorosas 1 'Y pOoK KOHTpOJIS [Tposepka YPOBHS M TOrOBBI# KOHTPOJIb
KOHTpOJIbHAs paboTa YCBOCHHA Kypca XHMHH
11 kmacca
XuMu4ecKkHii NpakTuKyM (54)
63 1 'Y pOK-IpakTUKyM Crioco6s1 momyuenust uXumus. CocraB, crpoeHue,[l0BTOPHBII
[Tomyuerne u coOupanue CBOICTBA razoB CBOIICTBA OPraHUYECKUX HMHCTPYKTAX 10
ra3oB (KHUCIOPOJ, aMMHAK, HEOPraHUYECKUXCOECJUHEHH [TEXHUKE
okcun yriuepoaa (1V) u it. KauecTBeHHBIE peakIiy. [0e30MacHOCTH.
Np.), OTIBITHI C HUMHU. 'Y cnoBust nporekaHus|T exylui KOHTPOJIb.
XUMHYECKHX PEaKIHil. CamocTosTenbHas
[MpaBmia  oOpameHus  cjpabora
64 Permenune 1 'Y pOK-TIpaKTHKyM IPacrio3HaBaHue, MabopaTOPHBIM [ToBTOPHBII
HKCIEPUMEHTAIBHBIX 3a/1a4 MOJIy4eHUe 00opynoBaHuEM HUUHCTPYKTaX IO
110 HEOPraHU4YeCKOH HEOPraHUUYECKUX peakTuBaMu. CocCTaBICHUETEXHUKE
XMMHUU. BEIIECTB YpaBHEHHUH XHMHYECKHX[0€301aCHOCTH.
[peaKLu. Texyluil KOHTPOJIb.
bronorus.  buonorndeckadCamocTosITebHAS
pOJIb OpPraHuYeCKUX npaboTa
65 Pewenue 1 'Y pOK-IpakTUKYM IPacio3HaBaHue, HEOPraHUYECKUX BEILECTB.  [[ToBTOpHBII
OKCICPUMECHTAJIbHBIX 3a/1a4| MOJIy4CHUEC Maremaruka. PaccTaHOBKAWHCTPYKTaX 110
1o opraHI/IquKof/'I XUMUH. OpraHNM4YC€CKUX BEILICCTB KOB(i)(I)I/IIII/IGHTOB- [TEXHUKE
0e3omacHOCTH.

Texymuii KOHTPOJIb.
CamocrosTenbHas




Ne n/mm Tema ypoka Kommuecr Tun ypoka DJIeMEHTBI BuyrpunpeaMersbie 1 Buasr u gopmbl Cpoxn IIpumeyanue
BO 4acoB cofiepKaHUS MesKIpeIMeTHbIe CBSI3H KOHTPOJIS TPOBeCHHS
IL1an dakrt
1 2 3 4 5 6 7 8 9 10
[paboTa
66 T'eHeTnueckas CBS3b 1 Y pOK-TIpaKTUKYM ['eneTudeckas CBSI3b| [ToBTOpHBII
MEXTY KJIacCaMu MEXTY KJ1accamy MHCTPYKTaX 110
BELIECTB. [TeXHUKE
BCIICCTB
0e30I1acHOCTH.
Texyluil KOHTPOJIb.
CamocTosATenbHas
abota
67 Pacno3naBanue mactmacc 1 'Y pOK-IpakTUKYM KauecTBeHHBIE peakyy] [ToBTOpHBIH
1 XUMUYECKUX BOJIOKOH, Ha  IUIACTMACCBI U MHCTPYKTaX 110
MCCIIEI0OBaHNE UX CBOWCTB. BOJIOKHA [TEXHUKE
0e30I1acHOCTH.
Texyluil KOHTPOJIb.
CamocTosTenpHas
[pabota
68 Pezeps 1 [ToBTOpUTENHHO-

00001Ia0ITHI YPOK.




