


IHosicuuTenbLHAA 3aIHCKA

PabGouast mporpamma pa3paborana Ha ocHOBe [IpuMepHBIX MpOrpaMM OCHOBHOTO OOIIETO

oOpazoBanusi 1o XuMuHM (0a30BBIi YpOBEHbB), COOTBETCTBYIOIIUX (enepaJbHOMy KOMIIOHEHTY
roCy/IapCTBEHHOI0 CTaHAapTa oomiero oOpa3oBaHus (0a30BbId ypoBeHb). lcmonb30BaHa aBTOpCKas
nmporpaMmma cpemHero oomero oopasopanus no xumun asrop H.H. I'apa, ans 6a30Boro n3ydeHus XuMuu
B 10-11 xmaccax no yueonuky I'.E. Pym3utuca, ®@.I". ®enpamana.

I/I3yquHe XMMHH B OCHOBHOM IIIKOJIE HaIIpaBJICHO HAa JOCTHXKCHUC CICAYIOIINX

HeJiei u 3amaaq:

1.

OCBOCHHE 3HAHUN O XUMHUYECKOM COCTAaBISAIOUIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUDa,
BAKHENIIMX XUMUYECKUX MOHATUM, 3aKOHAX U TEOPUSX;
OBJIajleHHe YMEHHSIMH TPUMEHATh IOJY4YeHHbIE 3HAHHS JUIs OOBSCHEHUS pPa3HOOOPa3HBIX
XUMUYECKHUX SIBJICHUI U CBOMCTB BEIIECTB, OLICHKU POJIM XMMHUHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U TIOJIyYEHUH HOBBIX MATEPHUAJIOB;
pa3BHTHE I[I03HABATEIbHBIX HHTEPECOB U HMHTEIUIEKTYalIbHBIX CIIOCOOHOCTEW B MpoLecce
CaMOCTOSITENILHOTO MPUOOPETeHHs] XUMHUYECKHX 3HAHUH C HCHOJB30BAaHUEM Pa3IUYHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YHCJIC KOMITBIOTEPHBIX;
BOCIUTAHUE YOCKIEHHOCTH B MO3UTHBHON POJM XMMHUHU B >KU3HHU COBPEMEHHOro OOIIeCTBa,
HEOOXOAMMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M K OKPYKAIOIICH
cpene;
NpUMeHEeHHe TOJyYeHHbIX 3HAHUM M yMeHHWiH 11 0e30MacHOr0 HMCIOJb30BaHUSl BEIIECTB U
MaTepUaIoB B OBITY, CEITLCKOM XO3SHCTBE U HA MPOU3BOJICTBE, PEIICHUS MPAKTUICCKUX 3a]1a4 B
MOBCEHEBHON >KHM3HU, MPEAYNPEKIACHUS SBICHUN, HAHOCSAIIUX BpEd 3J0POBbI0 YEJIOBEKA M
OKpY>Karollel cperie.

M3meHeHusn, BHeCEeHHble B MPorpammy 1 ux o6ocHoBaHue.

CornacHo ¢enepanbHOMy 0a3MCHOMY y4yeOHOMY IUIaHy JJsi 00pa30BaTENbHBIX YUpPEKICHHH
Poccuiickoit ®@enepany Ha W3ydeHHE XMMUU Ha YpOBHE CpelHEro obiiero oOpa3oBaHMs B
10-11 kyaccax oTBoAMTCs 2 yaca B Heaemto 3a 69 y4yeOHBIX Hemenb. TakuM oOpa3om, HET
M3MEHEHUN BHECEHHBIX B IPOTrpaMMy.
Y4e0HO- MeTOANYECKHI KOMILJICKT

Pymsutuc I'.E., ®enpaman @.I'. Xumus 10 knace. M.: [Ipocsemenue, 2019

I'apa H.H. Xumus. Ypoku B 10 kinacce. M.: [Ipocsemenne, 2017.

I'apa H.H. I'a6pycesa H.W. 3agaunuk ¢ «mmomontaukom» 10-11 M.: IIpocsemenue, 2018
Paneukuit A.M. lunaktnyeckuii matepuan. Xumus 10-11. M.: Ilpocsenienne, 2015
DJEKTPOHHOE MPUIIOKEHUE K YICOHHKY.

MynbTUMEIUIHBIA KOMIUIEKC ISl CPEAHEN IIKOJIbI

KosnnuyecTBo yueOHBIX 4aCOB
e B HEIEIIo — 2 Jac

e BTOI— 69 yacoB

Ko/inuecTBO KOHTPOJIBHBIX PadoT
B teuenwne roga nuanupyeTcs MpoBECTH 4 KOHTPOJIbHBIE paOOTHI
KounyecTBO NpakTH4YecKUX padoT
B Tedenue roja niaaHupyeTcs MpOBECTH 6 MPaKTHYECKUX PadoOT
®opMbl OPraHU3aNNM Y4eOHOT0 Mpouecca

OCHOBHBIE THIIbI YU€OHBIX 3aHATHIA:

YPOK U3YYCHHUSI HOBOTO Y4eOHOTO MaTepHaia;

YPOK 3aKpeIyIeHUs] 1 MPUMEHEHUs 3HaHUM;



YPOK 0000MIAI0IIET0 TOBTOPEHUS U CUCTEMATHU3AIMH 3HAHUIA;

npakTudeckas padora;

YPOK KOHTPOJISI 3HAHUM U YMEHUH.

OCHOBHBIM THIIOM YpOKa SIBJII€TCSI KOMOMHUPOBAaHHBIN.

@dopmbl OprauM3anuy yu4eOHoro mporecca:

® UHAWBHUIYaAJIbHbIC, TPYNIIOBHIC, MHAWBUYAIbHO-TPYIIOBbIE, POHTATIBHEIE.
3. Ha ypokax ucnons3yrorcs Takue GopMbl 3aHATHI Kak:

e 1a00paTOPHO-NIPAKTHUUECKOE 3aHATHS;

® TPEHUHT;

®  KOHCYJbTaIUS;

4. ®opmbl KOHTPOJIA:

®  TEKYIIH;

®  UTOTrOBBIM.

Texymuii KOHTPOJIb B BUJE TECTOB, CAMOCTOSITENIbHBIX Pa0OT, XUMUYECKUX TUKTAaHTOB, 3a4ETOB
(paccuntannbpix Ha 15 — 20 muHyT) ¢ AuddepeHInPOBaHHBIM OIICHUBAHHUEM MPOBOIUTCS C LEINbIO
IPOBEPKM YCBOEHMsI M3Yy4aeMOro U IPOBEPAEMOro IPOrpaMMHOIO Marepuaa. Conepxanue
OTIPENIENIAIOTCS YUUTENIEM C YIETOM CTEIeHH CI0KHOCTH M3Y4aeMOro MaTepuana, a Takke 0COOCHHOCTEH
oOyyarolmuxcs Kiacca.

HTtoroBele KOHTPOJBHBIE paOOTHl (PACCUUTAHHBIX Ha 45 MHUHYT) HPOBOAATCS MOCJIE H3YyUEHUS
Hau0oJiee 3HAYUMBIX TEM IIPOrpaMMBbl.

!\J. e o o

TpeOoBaHNs K YPOBHIO NOATOTOBKH 00Y4YAKOLIUXCS
Ilpeomemuo-ungopmayuonnas cocmasnanwas 00pas06aHHOCMIL.

3Hamb

- GadicHellwiue XuMuUYeCKue NOHAMUA: BEIIECTBO, XWMHUUYECKHH 53JIEMEHT, aroM, MOJIEKyJa,
OTHOCUTEJIbHBIE aTOMHAas M MOJEKYJSpHAas MacChl, MOH, aJUIOTPONUSA, H30TONbI, XUMUYECKasi CBSA3b,
ANEKTPOOTPHUIATENIEHOCTD, BaJICHTHOCTh, CTEIIEHb OKUCIICHHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00beM,
BEII[ECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJISPHOTO CTPOCHHMsI, PACTBOPBI, IEKTPOIUT W HEIIEKTPOJIUT,
JJIEKTPOJIMTUYECKAs JUCCOLMALIMSA, OKUCIUTEIbL U BOCCTAHOBUTEIb, OKHUCIEHUE M BOCCTAHOBIIEHUE,
TEIJIOBOM 3(P¢eKT peakuuu, CKOPOCTh XUMHUYECKOW pEeaklMH, KaTajlu3, XHMHUYECKOe DPaBHOBECHE,
YIJIEPOAHBIN cKeneT, GyHKIIMOHATbHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

- OCHOG6HbIE 3AKOHbL XUMUU: COXPAHEHUS MACChI BELIECTB, IIOCTOSHCTBA COCTaBa, IEPUOIUYECKUI 3aKOH;
- OCHOGHblE meopuu Xumuu: XVAMHUYECKOU CBA3U, DJJIEKTPOJIMTHUYECKOW JUCCOLMALMHU, CTPOEHHUS
OPraHUYEeCKUX COCTUHEHUN;

- BQIICHEWUe eeulecmea U Mamepuansvl. OCHOBHBIE METAJUIbl U CIUIABBI, CEpHAas, COJIAHAsA, a30THAas U
YKCYCHasl KUCJIOTBI; IEJI0YH, aMMHAaK, MUHEpaAJIbHBIC YIOOpEHHUs, METaH, ITHICH, alleTHUJICH, OCH30II,
9TaHOMN, JKUPBI, MbUIA, TIIOKO3a, caxapos3a, Kpaxmal, KieTyaTka, O€JKH, HCKYCCTBEHHbIE U
CHHTETUYECKHUE BOJIOKHA, KAy4yKH, IJIaCTMACCHI;

HeamenbHocmHo-KOMMYHUKAMUBHAS COCMABNAIOWAsL 00PA308AHHOCTNU.

ymembv:

- Ha3vléamp V3yYEHHBIE BEUIECTBA IO "TPUBUAIBHON" MM MEXIYHAPOIHON HOMEHKIIATYpPE;

- onpedenamp: BaJCHTHOCTh U CTENEHb OKUCIEHUS XUMUUYECKHX 3JIEMEHTOB, TUIl XMMUYECKON CBS3H B
COCTMHECHUSX, 3aps] HOHA, XapakTep Cpeabl B BOJHBIX PacTBOpaX HEOPTaHWYECKUX COCAMHEHUH,
OKUCIIUTENb W BOCCTAHOBUTEIb, MPUHAJIEKHOCTh BEHIECTB K pPA3IMYHBIM KJACCaM OPTraHUYECKUX
COCIMHEHUH;

- Xapakmepu3oeams: >IEMEHTbl MaJlbIX NEPHOJOB MO HMX MOJIOKEHUIO B MEPUOJUYECKOM CHCTEME
JI.U. MenneneeBa; oOmMe XHMHUYSCKHE CBOHCTBAa META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPTraHWYECKUX U OPraHMYeCKUX COEAMHEHUH; CTPOEHHE U XHUMHUYECKHE CBOMCTBA M3YUYEHHBIX
OPraHUYEeCKUX COCTMHEHUN;

- 00bACHAmMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHHUS; MPUPOAY XUMHUUYECKOUN CBS3HU
(MOHHOM, KOBAJICHTHOU, METAJTMYECKOH ), 3aBUCMOCTh CKOPOCTH XMMHUYECKON PEaKIMH U TOJOKCHUS
XUMHYECKOTO PABHOBECHUS OT Pa3IUYHBIX (DAKTOPOB:

- 6bINOJHAMbL XUMUYECKUM OHKCIIEPUMEHT IO pAaCIO3HABAHUIO BAKHEWIIMX HEOPraHWYECKHX U
OpPraHUYECKUX BEIIECTB;

- npo8OOUmMb CaMOCTOSITEIBHBIA TMOUCK XHUMHYECKONH HH(POPMAIMH C HCIOJIB30BAHUEM Pa3IUIHBIX
HCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX H3JaHUM, KOMIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HWHTepHeTa);




UCTIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUU JUIsl 00pabOTKM M Nepeadrl XMMUYECKOW HH(pOopMaIuu u ee
NPEICTaBICHUS B Pa3IMYHBIX (OpMaXx;

Llennocmmno-opuenmayuonuas cocmaguiowas 00pa308aHHOCIU:
UCnOIb306aMmb NPUOOPEMEHHbIE SHAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeIbHOCIU U N06CEOHeBHOl
HCUZHU O11A:
- O0BSICHEHUSI XUMUYECKUX SBICHUN, MPOUCXOISIINX B IPUPOJIE, OBITY M HA IIPOU3BOICTBE;
- OIIPEZIEICHHs] BO3MOKHOCTH NPOTEKaHMsI XUMUYECKUX NPEBPAILEHUI B Pa3JIMYHBIX YCIOBUSAX U OLICHKU
HX TIOCJICICTBHIA;
- DKOJIOTMYECKH IPaMOTHOIO IIOBEICHUS B OKPYXKaIOLIEH Cpene;
- OLICHKM BJIMSHUSA XMMHMUYECKOTO 3arpsA3HEHUs OKPY)KAIOIIEH Cpelbl HAa OpraHM3M YeJIOBEKa U JApyrue
JKUBBIE OPTraHU3MBI;
- 6e301acHOro OOpaIIeHus C TOPIOYMMHU M TOKCHYHBIMH BELIECTBAMU, T1a00PaTOPHBIM 000PYI0BAaHHEM;
- IPUTOTOBJICHHS PACTBOPOB 3alaHHON KOHLIEHTPALMK B OBITY M Ha IPOU3BOJICTBE;
- KPUTHUYECKOH OLEHKH JOCTOBEPHOCTH XUMHUYECKOW HH(MOPMALUK, TIOCTYMAMEH U3 pasHbIX
HCTOYHHUKOB.

TemMaTH4ecKkoe MJIAHMPOBAHUE
10 kaacc
(1 ypok B Heneu110, Becero 35 ypokoB 3a roa)

Ne ypoka | Coaep:kanue yueOHOro marepuajia KounvecTBO
4acoB
1-3 TeopeTnyeckre OCHOBBI OPraHMYECKON XUMHH 3
4-6 [IpenenpHbIe YTIeBOIOPOIBI 3
7-10 HenpenenbHabie yraeBogopoas 4
11-12 ApoMaTudeckue yrieBoa0pobl 2
13-15 [TpupoHBIE HICTOYHUKH YTIICBOJOPOIOB 3
16-19 Crnupthl U HEHOBI 4
20-23 AJbIeruipl, KeTOHBI, KApOOHOBBIE KHUCIOTHI 4
24-27 Kupsl. YraeBoasl 4
28-29 AMUHBI U aMUHOKHUCIIOTBI 2
30-31 benku 2
32-35 CuHTEeTHYECKHEe TIOJTMMEPHI 4

TemaTH4yeckoe MIAHNPOBAHUE
11 kaace
(1 ypok B HeneJ110, Becero 34 ypoka 3a roj)

Ne ypoka | Conepxxanue yueOHOro Marepuasia KouauvecTBo
JacoB

1-3 Baxkueiiiine XuMuiecKre MOHITHS U 3aKOHEI 3

4-6 [leproguuecknii 3akOH U TepHogudYeckas cucrtema | 4

xuMudeckux aneMeHToB .M. MeHnneneeBa Ha OCHOBE
YUEHHsI O CTPOCHHH aTOMOB

7-11 CrtpoeHue BeniecTra 5
12-17 XUMHUYECKUE PEaKIHH 6
18-24 Mertannbl 7
25-29 Hewmeransl S)
30-34 ['eneTnueckas CBS3b HEOPraHMYECKHX W OPTraHUYECKHX | O

BemiecTB. [IpakTukym

Conep:xanue nporpamMMbl y4e0HOI0 mpeaMeTa
10 knacc



Tema 1: TeopeTuyecKkne oCHOBbl OPraHMYECcKon Xummu (3 yacos)
MpeaMeT opraHWYecKo XMMMK. B3aMMOCBA3b HEOPraHWYECKMX W OpraHMuYeckVx BellectB. OcoBeHHOCTV OpraHUYecKmX
COEAMHEHMI N PEaKLIMI C X yUaCTUEM.

OCHOBHBIE TONIOKEHHSI TEOPUM XUMHMHYECKOIO CIPOEHMsl OpraHuueckux coemvHeHndi A. M. bymieposa.
XHMMHYECKOE CTPOSHHE KaK MOPSZIOK COCIMHEHMS aTOMOB B MOJIEKYJIAX. 3aBCUMOCTB CBOKCTB BEILIECTB OT XUMHYECKOTO
cTpoeHust MoJieKyi1. M3oMepust. 3HaueHre TeOpruy XUMUYECKOTO CTPOSHHSL.

Lemoncmpayuu

1. O6pa3ibl OpraHudecKuX BEUIECTB, U3/ICTHUS U3 HUX.
2. lllapocTepKHEBBIE MOJIETTU MOJIEKYIL.
Yraesonopoasi (12 yacos)

Tema 2: YrieBoaopoasi (3 ).

DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKY/IbI MeTaHa. SP>-TMOpuamsaius opOuTaneit
aroma yriepoza. I'omosornueckuil psili, HOMEHKIATYpa M M30MEpUs YIIIEpOJHOro ckenera. dusnueckue
CBOWCTBA AJIKAaHOB U MX 3aBUCHUMOCTb OT MOJIEKYJIIPHOM Macchl. XHMMHUYECKHE CBOMCTBA: FAJIOTCHUPOBAHUE
(Ha n$puMepe MeTaHa M JTaHa), TOpPEHHE, TEPMHUUYECKUE NpeBpalieHus (Pa3IoKeHUe, KPEKUHT,
JeruipupoBanue, usomepusanusi). Kousepcust Mmerana. Haxoxaenue B npupoie 1 NpUMEHEHUE AJIKaHOB.

Tema 3: HenpenesbHble yrieBoaopoasl (4 4)

DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYJIbl OJTHIeHA. SP>-TubpuaMsaIus
opbuTtaneit aroma yriaepoaa. 6-Cs3u u m-cBs3u. ['omonornyeckuil psjg, HomeHkinarypa. CTpyKTypHas
u3oMepus (M30Mepus YIJIEpOJHOrO CKejleTa U IOJIOKEHHs JBOMHOW CBSI3M B MOJIEKYJIE).
3aKOHOMEPHOCTH M3MEHEHHUs (PU3UYECKHX CBOWMCTB QJIKEHOB. XHWMHMUYECKHE CBONCTBAa (Ha MpuMepe
STWJIEHA): PEAaKUMHU MPUCOECTUHEHUs (TMIPUPOBaHHE, TIaJOr€HUPOBAHUE, TUAPOTaIOreHUpOBaHUE,
rUApartanus), OKUcIeHus (TOpeHue) U MoJIUMEPHU3aLIUU.

[TpomsbliieHHbIE M JTAOOPATOPHBIE METOABI MOJIYYEHUs AJKEHOB: JNETHAPUPOBAHME U TEPMUUYECKHUN
KPEKUHT aJIKaHOB U JIeTUipaTalus CIIupTOB.

Ankanuensl. Ilonatue o pauMeHOBBIX yriaeBojgoponax. byraguen-1,3 (nuBuHmI) u  2-
MeTmioyTaauen-1,3 (u3onpen). [losydeHne W XUMUYECKHE CBOWCTBA: PEAKIMH TPUCOCTUHEHUS U
noauMepusanuu. HaTypanbHbIi M CHHTETMYECKME KaydykM. BynkaHuszanusa kaydyka. Pesuna.
[Ipumenenue kayuyka u pe3unsl. Pabotsl C. B. Jlebenena.

AJIKUHBL. DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl areTwsieHa. Sp-Imnbpuamzarms
opburaeit aroma yriepoza. ['oMororuueckuii psit, ©30MepHsi 1 HOMEHKJIATypa alTKUHOB. DH3UYECKUE U XUMIIECKHE
CBOWCTBAa (Ha TpUMepe areTwieHa). Peakium mnpucoeMHeHus (TMIPUPOBAHUE, TATIOICHUPOBAHME, THporajiore-
HUpOBaHWE, Tuiparaiys), okuciaeHus (ropenue). llomyuenue arerwieHa KapOUJHBIM U METaHOBBIM
croco0amMu, ero NpUMeHEHHe.

Huknoankansl. HoMenknatypa, nosydyenue, pu3ndeckue 1 XuMHUYECKHE CBONCTBA, IPUMEHEHHE.

Tema 4: ApomaTuyeckue yrieBogopoasbl (2 1)

CoctaB W CTpO€HHME apeHOB Ha TmpuMmepe OeH3ona. dusznyueckue CBOICTBAa O€H30Ja, €ro
TOKCUYHOCTh. XHMMHUYECKHE CBOMCTBA: pEaKIMM 3aMelleHUs (HUTPOBaHUE, TaJOreHUPOBAHUE),
npucoeANHEeHUs (TUIpUPOBaHKE, XJIOpUPOBaHUeE), ropeHus. [lonyyenue u npuMeHenrne 6eH3ona.

I'enernueckas B3aMMOCBS3b YTJIEBOJLOPOIOB.

Tema S: IlpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB (3 1)

[TpupoaHbIii U MOMYTHBIM HEPTSIHOM Ta3bl, UX COCTaB M NMPUMEHEHHE B KAauyeCTBE HCTOYHUKA
SHEPruu U XUMHueckoro coipbsi. Hed1h, ee coctaB u cBoiictBa. [IpoaykTsl (pakMOHHON NEeperoHKu
HegTu. Kpekunr HedrenponykToB. OkTaHOBoe umcio OeH3nHOB. OXpaHa OKpyKarolled cpeabl MpH
He(dTenepepabOTKe U TPAHCIIOPTHUPOBKE HEPTEIPOTYKTOB.

Hemoncmpayuu

1. Ilpumepsl yriaeBOIOPOAOB B pa3HbIX AarperaTHbIX COCTOSHUSAX (IIpornaH-OyTaHOBasi CMECh B
3aKUrajnke, OeH3uH, napaux, achaibT)

2. Cxema 00pa3oBaHMs KOBaJICHTHOW CBSI3W B HEOPTAHWYECKHUX M OPTAHUYECKUX COSTUHEHHUSIX.

3. llapocTreprkHeBble 1 MacIITaOHbIE MOJIENIM MOJIEKYJI METaHa U IPYTUX YTIIE€BOJOPOIOB.

4. OnpezneneHue HATMYKSA YIIIEpoAa U BOJOPOJA B COCTaBE METaHa 0 MPOAYKTaM FOPEHMS.

5. Buneoonsrtsr: ['openne merana, mapaduHa B YCIOBHSX M30bITKAa M HEJOCTaTKa KUCIOposa. B3pbB cMmecH
MeTaHa ¢ Bo3ayxoM. OTHOIIIEHHE MeTaHa K OpOMHOM BOJIE.

6. Tabiuna «CpaBHEHHE COCTaBa AIKAHOB U AJIKCHOBY.

7. lapocreprkHeBas 1 MaclITaOHasi MOJIEIH MOJIEKYJIbl ATUJIEHA.

8. [TomyueHue 3THIIEHA U €0 CBOICTBA: TOPEHUE, B3aMMO/ICHCTBHIE C OPOMHOI BOJIOM.




9. OTHolIEHUE KaydyKa U PE3UHBI K OPraHUYECKUM PACTBOPUTEIISIM.

10. Pa3noxenue kaydyka Ipu HArpeBaHWU U UCHIBITAHUE HA HENPEIEIbHOCTh MPOAYKTOB Pa3JIOKEHUS.
11. HlapocTepxHeBast 1 MacITabHAsE MOJIETTH MOJICKYJIbI alleTUIICHA.

12. TlomyueHue areTwieHa KapOMAHBIM CIIOCOOOM W €ro CBOMCTBA: TOPEHHE, B3aUMOJICHCTBHE C
OpOMHOI BOJIOH.

13. Mopuenu MoJieKyJbl OeH30171a.

14. OrtHomieHue 6eH3071a K OpOMHOH BoOJIE.

15. 'openne GeHzoa.

16. Komnekmwust 06pa3ioB HEPTH U MPOTYKTOB €€ epepaboTKu.

Jlabopamopnvie onvimol

1. C6opkKa WapocTepKHEBbIX MOZENEN MONEKYN YINEBOLOPOA0B U UX FAaSIOTEHONPOU3BOAHbIX

2. OsHakomneHue c obpasuamm nsgenunii U3 NoM3TUAEHa.

3. O3HakomneHue c obpasLamm KaydyyKoB, pe3nHbl, 360HMTA.

IIpakmuyeckas paboma

[TonyyeHue 3THIIEHA U ONBITHI C HUM.

Pacuemnvie 3adauu

Pemenue 3a1ay Ha HaxoxAeHHE (HOPMYIIBI BEIIECTBA.

Tema 6: Crnuprsl u penonnl (4 1)

Cruptsl. DyHKIMOHANIbHAS TPYIINA, KJIaCCH(PUKALUSA: OJTHOATOMHBIE U MHOTOATOMHbBIE CITUPTHI.

[IpenenbHble ogHOATOMHBIE CcHUpPThl. HomeHknarypa, wu30Mepuss M CTPOEHUE CIIUPTOB.
Bonoponnas cBsizb Mexay MOJEKyJIaMU U €€ BIUSHHUE Ha (PU3MUecKHe CBOICTBA CUPTOB. XUMHUYECKUE
CBOICTBa CIMPTOB (Ha MPUMEPE METAHOJA U 3TAHOJA): 3aMELEHUE aTOMa BOAOPOJa B I'MAPOKCHIIBHON
rpymme, 3aMelieHue THAPOKCUIBHOM TIpynmbl, OKucieHue. KauecTBeHHass peakuus Ha CHUPTHL
[Tomyyenne u mpuMEHEHUE CITUPTOB, (PU3MOIOTUIECKOE EHCTBUE Ha OPTaHNU3M YeJIOBEKa.

MHOroaroMHble CHOUPTBL: ATWICHIJMKOIb W  [IUMUEPUH. TOKCHYHOCTb  ATHICHIJIMKOJIS.
Oco0OeHHOCTH XUMHUYECKHMX CBOWCTB M TMPAKTUYECKOE MCIOIb30BAHUE MHOTOATOMHBIX CIIMPTOB.
KauectBennas peakuus.

@eHon. Ilomyuenue, ¢u3ndyeckne W XUMHUYECKHE CBOiicTBa (eHOonma. Peakmmm ¢ ydactuem
TUAPOKCUIIBHON TpyNIbl U OEH30JIBHOTO KOJblla, KauecTBEHHas peakius Ha (eHon. Ero mpomsliuieHHOE
ucrnosnb3oBanue. JleiictBre (eHona Ha xuBble OpraHu3Mbl. OXpaHa OKpYKaroLIel Cpe/ibl OT MPOMBIIIIIEHHBIX
OTXO/IOB, COJIEpXKAINX (HEeHOJI.

Tema 7: Aubaeruja, KeToHbl, KAPOOHOBBIE KMCJIOThI

Anpnernasl. Coctas, obmas (opmyna, HOMEHKIATypa W M30MEpUs NpeNeNbHbIX ajbJETHJIOB.
DNEeKTPOHHOE CTpOEHHE KapOOHWJIBHOW TpyMImbl, OCOOCHHOCTH JBOWHON CBs3u. Dusznueckue u
XMMHUYECKHE CBOMCTBa (Ha TMpHUMeEpe YKCYCHOTO WJIM MYpPaBBMHOTO  alibJErH/a): pPEeaKLuu
IPUCOEANHEHNS, OKUCIICHUS, ToauMepu3anui. KauecTBeHHbIe peakiiuy Ha albJIerujibl. AlleTaabIerua u
dopmanbaerua: Noay4eHue 1 npuMeHeHue. JleficTBue aiperuioB Ha *KHUBbIE OPTaHU3MBI.

KapOonossie kucinotsl. Knaccudukanus kapOOHOBBIX KHUCIIOT: MpeAelbHbIE, HETPEIEIbHbIE,
HU3LIME M BBICHIME KHUCJIOTBHL. ['OMoOJIOrMYecKui psAa NPEAeNbHBIX OJHOOCHOBHBIX KHCIOT.
Howmenknartypa, wu3omepus, cTpoeHue KapOOKCWIbHOW Trpynnbl. Pu3nyeckue U XUMHUUYECKHe
CBOMCTBA: B3aUMOJICHCTBHE C MeTajulaMH, OCHOBAaHUSMM, OCHOBHBIMU M aM(OTEpPHBIMU OKCHUJAMHU,
COJISIMHU, CIUPTaMU; PEAKIINH C yYaCTUEM YIJIEBOJOPOHOIO pajuKaa.

OCOOEHHOCTH CTpPOEHHMS M CBOWCTB MYypaBbMHOW KHCIOTHL. [lomyueHue W mOpUMEHEHHE
KapOOHOBBIX KUCIIOT.

CpaBHEHUE CBONCTB HEOPIaHUUYECKUX U OPTaHUYECKUX KHCIOT.

Crnoxuble >¢upbl kapOoHOBBIX KuciaoT. CocraB, HOMeHKJIarypa. Peaknus sTepuduxaiuu.
I'uaponus cnoxxubIx 3GupoB. IIpumeps! coXHBIX Y3PUPOB, UX (PrU3HUYECKHEe CBOMCTBA, pacpOCTpaHEHUE
B IIPUPOJIE€ U IPUMEHEHHE.

Tema 8: ’Kupsbl. Yriaesoasl (4 1)

XKupsl. Coctas u crpoenue. XKupsl B mpupojie, UX cBOKCTBA. | MAPOIN3 U THAPUPOBAHUE KUPOB B
npoMblnuieHHOCTH. [IpeBpatenus kupoB B opranusme. [lumieBast IeHHOCTH KHUPOB U MPOJYKTOB Ha UX
OCHOBE.

Mbuta — conu BBICIIMX KapOOHOBBIX KHCIOT. CocTaB, MOJy4YeHHE W CBOWCTBA MbLJa.
Cunternyeckue moromue cpenctsa (CMC), 0COOEHHOCTH MX CBOMCTB. 3aliTa MPUPOBI OT 3arpsS3HEHHS
CMC.

[onmudyHKIMOHATBHBIE COSTUHEHUS




VYraeBoasl. ['moko3a. Ctpoenue mMomekynsl (ampaeruanas gopma). Ouznueckue U XUMUYECKHE
CBOMicTBa TIMIOKO3bl. Peakuuu ¢ ydyacTHeM anpJerHOHOW W THUJIPOKCUIBHBIX TPYII, OpoOKeHHe.
[IpupoaHble HMCTOYHUKH W CIOCOOBI MOJIYYeHHS TIIOKO3Bl. buomormdeckas poiib W MPUMEHEHHE.
®pyKTOo3a Kak u3oMep rioko3bl. CocTaB, CTpOeHHE, HaX0XKIEHUE B IPUPO/JIE, OMOIOTHYECKas POJib.

Caxaposa. CocraB, (u3HyeckHe CBOWCTBA W HAaxOXJIEHHE B TpUpOae. XUMHUECKHE CBOMCTBA,
MOJIyYeHUE U IPUMEHEHUE caxapo3bl. buosorndyeckoe 3HaueHue.

Kpaxman — npupoonwiii noaumep. Cocmas, uszuueckue coucmea u HAXOJNCOeHUEe 6 Npupooe.
Xumuueckue ceovicmea, nonyuenue u npumeHnenue. llpespawjenus nuwujegoeo Kpaxmaia 6 opeauusme.
I nukozen, ponv 6 opeanHuzme 4enr08eKa U HCUGOMHDBIX.

Lennmonoza — npupoouvii noaumep. Cmpoenue u ce0UCMEaA YELNION03bl 6 CPAGHEHUU C
Kkpaxmanom. Haxoorcoenue 6 npupooe, buonocuueckas pois, noayyeHue u npumMeHeHue Yeantono3sl.

Lemoncmpayuu

1. PacTBOpUMOCTH CIIUPTOB B BOJIE.
2. X¥MUYeCcKUe CBOMCTBA CIIUPTOB: FOPEHHUE, B3aUMOJACICTBIE C HATPUEM U IUXPOMATOM HaTpus B
KHUCJIOTHOM CpeJie.
PactBopuMoCTh (peHo1a B BOjie MpU OOBIYHOM TeMIepaType U Npy HarpeBaHUU.
Britecnenne ¢eHomna u3 peHonssTa HaTPUS YrOJIBHON KHCIOTOM.
KauectBeHHan peakumsa Ha peHon.
CBoiCTBa METUNIAMUHA: FTOPEHWE, B3aUMOAENCTBIE C BOAOM U KUCIOTaMM.
Mopenu MOEeKyJl METaHaJIs U STaHas.
BsaumopneiictBue ¢opmanpaernia ¢ aMMHAYHBIM - PAacTBOPOM OKcuaa cepebpa (peakius
«cepeOpsTHOTO 3epKajiay).

9. Tabauua «fomonorMyeckuii pag NnpesesibHbIX 0O4HOOCHOBHbBIX KAPOOHOBBIX KUCNOT».

10. O6pasubl PasMYHbIX KAPOOHOBbLIX KUCNOT.

11. OTHOwWweHWe KapbOHOBbLIX KNUCAOT K BOAE.

12. KayecTBeHHasa peakuma Ha MypaBbUHYIO KUCIOTY.

13. Peakmus «cepeOpsiHOTO 3epKajiay Ha MPUMEPE TIIFOKO3bI.

14. BzaumoneiictBue TIIOKO3bl ¢ rujapokcugom wmeau(Il) mpu OOBIYHBIX YCIOBHSIX W IPHU

HarpeBaHUMU.

15. OtHomenue caxapo3ssl k runpokcuny meau(Il) u npu HarpeBanuu.

16. 'maponnz caxapossbl.

17. I'maponu3 1esmiono3sl ¥ Kpaxmara.

18. B3aumoseiicTBrEe Kpaxmasa ¢ HOJI0M.

Jlabopamopnvie onvimul
OKucneHve cnupToB okcugom meau(ll).
CBoiicTBa rMLepUHa.
OkucneHve popmanbaernaa rugpokeugom megm(ll).
CpaBHEeHMEe CBOMCTB YKCYCHOM M CONAHOM KNCAOT.
CBolicTBa *XMPOB.

6. CBOMCTBA MOIOLLMX CPEACTB.

IIpakmuyeckue pabomul

Pemenne skciepuMeHTATBHBIX 339 Ha PAaClO3HABAHUE OPTaHUYECKUX COSTMHEHUM.
Tema 9 AMMHBI U aMUHOKHMCJIOTHI (2 1)

[TepBuunbie amubbl TpenenabHoro psana. CocraB, HOMeHKIarypa. CTpoe€HHE aMUHOTPYIIIBI.
®u3nuecKue U XUMHYECKHE CBOMCTBA. AMUHBI KaK OPraHMYECKUE OCHOBAHUS: B3aMOJIEUCTBUE C BOJIOM
u kucioramu. ['openne amuHoB. [lomydeHue u npuMeHeHue.

AmuHoOKkucTOTE. HOMeHKaTypa, nusoMepusi, moiaydeHue u puandeckue cBoicTBa. AMUHOKHUCIOTHI KaK
amdoTepHbIe OopraHuveckue coenuHeHus. IlenTuaHas cBs3b. buonormyeckoe 3HaYeHHME aMUHOKHCIIOT
(3aMeHNMbIE ¥ HE3aMEHUMBbIE KUCITOThI). OOIacTu MpUMEHEHHs] aMUHOKHUCIIOT.

Tema 10: beaxu (2 1)

benku xak mpupoansie monmumepbl. CocTaB U cTpoeHue OenkoB. Du3MUecKue W XUMHYECKHE
CBOMCTBa OCJIKOB, KadyeCTBEHHBIC (I[BETHBIE) peaknuu Ha Oenku. [IpeBparieHue O€IKOB THIU B
opraam3me. buonorndeckue QyHkimuu OEIKOB.

Lemoncmpayuu

1. Ob6pa3ibl aMHUHOKHUCIIOT.

2.Jloka3aTenbCTBO HAIMYMS (PYHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX AMUHOKHUCIIOT.

3. PactBopenue GeNKoOB B BOJE.
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4. lenaTtyparusi 6€JIKOB IPH HarPEBaHUU U MO JHCTBUEM KHCIIOT.
5. O0GHapyxeHue OenKa B MOJIOKE.
Jlabopamopnvle onvimol
KauecTBeHHbBIE peakIiy Ha OENKH.
Tema 11: CunreTrndeckue nojaumepsl (4 4)
[lonsiTie O BBICOKOMOJIEKYJISIPHBIX coenuHeHusx. [lomumepbl, moilydaeMble B pPEaKIUAX
nonumepuzamu. Ctpoenne monekyi. [ommatunen. [onmunponunen. PenonpopmaibIeruaHbIe CMOJIBL.
Cunrernueckue Kkayuyku. CTpoeHue, CBOWCTBa, IMOJy4YeHHE U TNpuUMeHeHHe. BoiokHa.
[Ipupoansie (HaTypanbHbie) BosIOKHA. [[oHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTAaTHOM M BUCKO3HOM.
Cunrernueckue BosiokHa. [lonmmamuanoe (kampoH) u nonuddupHOe (aBcaH) BOJOKHA, MX CTPOEHUE,
CBOICTBa, IPAKTUYECKOE UCIIOJIb30BAHUE.
Hemoncmpayuu  OOpa3ibl HaTypadbHBIX, UCKYCCTBEHHbIX, CHHTETUYECKMX BOJIOKOH M H3IENUS U3
HHUX.

Coaep:kaHue mporpaMmMbl y4eOHOT0 MpeaMeTa
11 kiaace

Tema 1. BaxkHelimme xXuMu4eckue NOHATHS U 3aKOHBI (3 yaca)

Atom. Xumunueckuii 3neMeHT. M3otonel. [TpocThie U ClI0kKHBIE BEIIECTBA.

3aKOH COXpAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHHUsS U IMPEBpAIICHHUS HSHEPrUHM IMpU
XUMHUYECKHMX PEAKIUAX, 3aKOH IMOCTOSHCTBA cocTaBa. BemiecTBa MOJIEKYISIPHOTO UM HEMOJEKYJISPHOIO
CTPOCHHSI.

Tema 2. Ilepnoanvecknii 3axkon u IICXI JI.A. MenneseeBa Ha 0OCHOBe YUYeHHMS O CTPOEHHH
aroma (4 yaca)

AtoMmHuble opOuTamu, S-, p-, d-, f-amextpoHbl. OCOOCHHOCTH pa3MEIICHUS 3JCKTPOHOB 10
opOHUTANsIM B aToOMaxX MalblX M OOJNBIIUX MEPUOJOB. DHEPreTUYecKre ypOBHH, MOIypoBHU. CBS3b
NEPUOANYECKOI0 3aKOHAa U IEPUOJUYECKOW CHCTEMBbl XMMHUYECKUX 3JIEMEHTOB C TEOpUEH CTpPOEHUs
atoMOoB. KOpOTKMI ¥ [UIMHHBI BapuaHThl TaOMUIBI XHUMHUYECKHUX dJeMeHTOB. llonmokeHue B
NePUOANYECKON CHUCTEME XMMMYECKHX DJIEMEHTOB BOJOPOJA, JIAHTAHOMJIOB, AaKTUHOHWJIOB U
MCKYCCTBEHHO IIOJy4YEHHBIX 3JIEMEHTOB.

BaneHTHOCTh M BaJI€HTHBIE BO3MOXHOCTU aToMoB. Ilepuoanueckoe M3MeHEHHE BaJE€HTHOCTH U
pa3MepoB aTOMOB.

Pacuernble 3ajmaun. Beiuncienue maccbl, oObeMa WM KOJMYECTBA BEUIECTBA IO H3BECTHOU
Macce, 00beMy MM KOJIMYECTBY BEIECTBA OJHOIO M3 BCTYMUBIIMX B PEAKIUIO WIM MOJTYYUBLIMXCS B
pe3ynbTare peakliy BEUIeCTB.

Tema 3. Ctpoenne Bemecrsa (S 4acoB)

Xumuueckasi CBs3b. BHUIBI M MeXaHU3Mbl O0Opa3oBaHUsS XUMHUYECKOW CBs3u. MoHHas CBs3b.
Karnonst u aHuonbl. KoBaneHTHas HenossipHas CBA3b. KOBalleHTHas MOJsipHast  CBS3b.
OnekTpooTpuuaTesbHOCTh. (CTeneHb OKucieHMs. Mertamunyeckass cBsi3b. BogoponHas — CBs3b.
[IpocTpaHcTBEHHOE CTPOEHHUE MOJIEKYJI HEOPraHMYECKUX M OPraHUYECKUX BELIECTB.

Tunsl KpUCTaNIMYECKUX PEHIETOK M CBOMcTBa BemiecTB. [IpuynHBI MHOro00pasusi BEIIECTB:
M30MEPHUSL, TOMOJIOTHS, AJIJIOTPOIIHSL, U30TOIHS.

JHucnepcHbie cucteMbl. MctunHble pacTBOpbl. CrocoObl BRIpaXKEHUSI KOHIIEHTPAILUM PACTBOPOB:
MaccoBasi JI0Jsl PacCTBOPEHHOI'O BEIECTBA, MOJSApHAs KoHUeHTpauus. KosonaHele pacTBOpbl. 305,
TEJIH.

JemoHcTpanuu.  Mogenn — MOHHBIX,  aTOMHBIX,  MOJIEKYJSIPHBIX M METaJUIMYECKUX
KpUCTAITMYECKUX pemeTok. Dpdext Tunnans. Moaenn MOiIeKys H30MEPOB, TOMOJIOTOB.

PacuerHble 3agaun. Beruncinenne macchl (KOJIMUYECTBA BELIECTBA, 00bEMa) MPOJYKTA PEaKIHH,
€CJIY ISl €r0 MOJYYEHU JIaH pacTBOP C OMPEAEIEHHOW MacCOBOM JOJIEW UCXOIHOTO BEIIECTBA.

Tema 4. Xumnueckue peakuuu (6 4acos)

Krnaccudukanus XuMHUeCKUX peaklUii B HEOPraHMYECKOM U OpraHN4eCcKON XUMHUU.

CKOpOCTh peakluH, €€ 3aBUCHMOCTb OT Pa3IMYHbIX (PAKTOPOB. 3aKOH JEHCTBYIOIIUX Macc.
Oneprusi aktuBanuu. Karamu3 m karamusatopsl. OOpaTHMOCTh peakiuii. XHMHYECKOEe pPaBHOBECHE.
CwMmerienue paBHOBecHUs IMOJ JAeWcTBUEM pasziauuHbIX (akTopoB. [Ipunmun Jle Ilarense. [IponsBoacTBo
CEpHON KUCIIOTHI KOHTAKTHBIM CIIOCOOOM.




Onexrponutnyeckas nuccorpanus. CuiabHbIE U cina0dble SIEKTPOIUTHL. KHCIOTHO-OCHOBHBIE
B3aMMOJICUCTBUS B pacTBopax. Cpena BOJIHBIX PacTBOPOB: KHCJas, HEUTpasbHas, IienodHas. MoHHoe
npou3sBeeHre Boibl. Bogoponusiii mokaszarens (PH) pactBopa.

['maponn3 opraHMYeCcKUX U HEOPraHUYECKUX COCTMHEHUN.

JlemMoHcTpanuy. 3aBUCHUMOCTb CKOPOCTM DPEAKLIUM OT KOHLEHTPALlMU U  TEMIEpPaTyphl.
Pa3noxenue nepokcuja BOIOpPOJa B NPUCYTCTBUM KaTtayim3aTopa. OlpezerneHue cpenbl pacTBopa ¢
MOMOUIbI0 YHUBEPCAIBHOIO UHAUKATOPA.

JlaGoparopuble onbIThl. [IpoBeneHne peakiuii HOHHOTO OOMEHa JJisi XapaKTePUCTUKH CBOWCTB
JIEKTPOJINTOB.

Pacyernble 3anmaun. Berumciienune macchl (KOJIMYECTBA BEUIECTBAa, 00beMa) MPOJYKTa PEaKIMH,
€CJIM U3BECTHA Macca UCXO/IHOTO BEILIECTBA, COAEPIKAIIETO ONPEACIIEHHYIO JOII0 IIpUMeEceH.

Tema 5. MeTtasabl (7 yacoB)

[TonoxxeHrne MeTalyiOB B MEPUOAMYECKON CHCTEME XMMHYECKUX 3ieMeHToB. OOiue cBolcTBa
METAJIJIOB. DIEKTPOXUMHUYECKHUM psijl HanpspkeHuid MetaiioB. OOmue crnocoObl MOMyYeHUS! METaJUIOB.
DJEeKTPOIU3 PaCTBOPOB U paciuiaBoB. [loHsATHE 0 KOppo3un MeTaioB. COCOOBI 3alIUTHI OT KOPPO3HH.

O630p MeTayuIoB TIJaBHBIX NOATrpynn (A-Tpynm) NEpUOAUYECKON CHUCTEMbl XHUMHUYECKHX
AJIEMEHTOB.

O630p wMmeramioB rhaBHbIX nonarpynn (b-rpynm) mepuoguueckod CHCTEMbl XUMHYECKHX
9JIEMEHTOB (M€lb, LINHK, TUTAH, XPOM, JK€JI€30, HUKEIIb, [JIATHHA).

CmiaBbl METaJUIOB.

Oxcupl U TUIPOKCH Bl METAILIIOB.

Hemonctpanuu. O3HakoMiIeHHE ¢ OOpas3llaMM METAIOB U UX CcOoelMHEeHuW. B3aummopeiictue
LICJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAUIOB C BOAOW. B3ammojnencTBre Meau ¢ KMCIOPOJIOM U CEPOM.
OnekTpoau3 pacteopa xyuopuna meau (I1). OnbITel Mo KOPPO3UK METAIIIOB U 3aIUTE OT HEe.

JlaGoparopHble OnbIThl. B3anMopelicTBUE LIMHKA U JKe€jle3a C pacTBOPAMU KHCIOT U IIEIOYEH.
3HAKOMCTBO C 00pa3liaMy METAJIOB U UX pylaMu (paboTa ¢ KOJUICKIUSIMU).

Pacuernble 3apgaum. Pacdersl 10 XMMHMYECKMM YpPaBHEHHSAM, CBA3AaHHBIE C MacCOBOM JIOJIEH
BBIX0/Ia IPOJIYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOKHOTO.

Tema 6. HemeTasinl (5 yacoB)

O0630p cBoiicTB HemeTauioB. OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA  THIHMYHBIX
HemeTayioB. OKCUABI HEMETAIJIOB U KHUCIOPOAOCOJEpKallie KHUCIOThl. BomopoaHble coennHEeHus
HEMETAJIIOB.

Jemoncrpanuu. OOpa3ipl HemeTamuioB. OOpa3ibl OKCHIOB HEMETAIIJIOB M KMCIIOPOICOAEPKALIUX
kucnot. ['openue cepsl, pocdopa, xxene3a, Marus B KUCIOPOJIE.

JlaGoparopHble ONBITHL. 3HAKOMCTBO ¢ 00pa3liaMy HEMETAJUIOB U UX MPUPOJAHBIMU COCIUHEHUSIMU
(pabota c komiekusamMu). PacoznaBanue XJ0pua0B, Cyiab(haToB, KApOOHATOB.

Tema 7. I'eHeTHUYeCKasi CBSA3b HEOPraHUYECKHUX M OpraHudeckux Beuiecrs. [IpakTuxkym (5 4)

Pemenne skcriepuMEHTANBHBIX 3a7a4 10 HEOPraHMYECKON XUMHUH;

Pemenue skcriepuMeHTANBHBIX 3aa4 0 OPraHU4YeCKON XUMHH;

[Tony4yenue, cobupanue 1 pacro3HaBaHHE T'a30B.

@opMBbI U CPeICTBA KOHTPOJISI 3HAHUN YYALIMXCH

Kontpons 3a pesynbratamMu OOY4EHHUS OCYLIECTBIISETCS 4Yepe3 HCIOJIb30BaHUE CIIEAYIOIUX
BHUJIOB. TEKYIIUH, TEMaTUYCCKUN, UTOTOBBIN. [Ipr 3TOM MCMONB3yIOTCS pa3audHbie (POPMBI KOHTPOJIS:
KOHTpOJIbHAsE paboTa, caMOCTOsATENbHAs paboTa, TeCT, XUMHUECKHE TUKTAHTHI, paboTa Mo KapTo4Kam,
3a4eThl.

KoHTponbHBIE M caMOCTOSATENIbHBIE PabOTHI B3SATHI U3:
VYpoku B 10 knacce: mocoOue ans yuutenei o0mieoOpa3oBarenbHbIX yupexaenuid, 'apa H.H. xumus —
M. :Ilpocsemenne, 2009.-92c.

Hunaktnueckux matepuanoB o xumuu s 10-11 knaccos, Pagenxnit A.M. M.: IIpocsenienue,
2011 rox; 3amaunuk ¢ «momorHuKkoMm» 10-11 kmaccer, 'apa H.H., I'abpycesa H.U., M.: IIpocsemienue,
2013 ron

IlepeyeHb yueOHO-MeTOMUYECKUX CPEACTB 00yUEeHUS
1. YueOHO-MeTOAUYECKOE 00ecTiedeHne
[Iporpamma nist o6meoOpazoBaTenbHbIX yupexaenuin Xumusa 8-9; 10-11 M.: IIpocsemienue,
2008 rox
VYuebnuk «Xumus» 10 knace Pymsuruc I'.E., ®enpaman O.1.



['apa H.H. I'a6pycesa H.W. 3agaunuk ¢ «momoraukom» 10-11 M.: Ilpocsenienue, 2013
Paneuxnit A.M. Ilnnakruueckuii matepuan. Xumus 10-11. M.: [Ipoceemenue, 2011
2. MaTtepunajnbHO-TeXHHYECKOe o0ecrieyeHne

No HauMenoBanus 00LEKTOB u | Heo0xoaumoe B Haauuun
CpeacTB MAaTepPHAJIbHO- | KOJIMYECTBO %
TEeXHHYECKOro o0ecrneuyeHus

1. ITeyaTHbIe MOCOOUSHA

1.1 Tabmuuelr 1o Heopranumdeckod u | /] 100
OPraHMYeCKON XMMHUH
1.2 [TopTpersl BbImarommxcst aesreneit | /| 100
MaTeMaTUKU
2. HndopMannoHHO-KOMMYHHKATHBHBIE CPEICTBA
2.1 MynbTUMeIUITHBIC obyuvarorue | JI/T1 30

MPOrpaMMBbI U AJIEKTPOHHBIC YUeOHBIE
U3JAaHKMS 10 OCHOBHBIM pasieiam
Kypca XUMHUHU

3. TexHuueckue cpercrBa 00yueHHs

3.1 KommnbsroTep )| 100
3.2 Ckanep )| 100
3.3 [TpunTep | 100
3.4 | MynbTuMeTuitHBIN IPOESKTOP )| 100
35 CpencTBa TeIeKOMMYHUKALIUN Ji| 100
3.6 DKpaH | 100
4. Y4yeOHO-paKTHYecKOe U YieOHO-1a00paToOpHOe 000py10BaHNe
4.1 AynutopHas JocKa ¢ MarHuTHou | [ 100
MOBEPXHOCTBIO u HabopoMm
IPUCTIOCOONEHUNM JUIsl  KpeIUIeHUs
Ta0JIUILL
4.2 Kommnekt MOCY/IbI u | J\I 100
NPUHAIISKHOCTEH ISl TPOBEACHUS
71a00paTOpPHBIX,
JIEMOHCTPAIIMOHHBIX "
PaKTUYECKUX paboT
4.3 PeakTtuBbl 1 Marepuansl: kommiekt | JI\1 100
JU1s 6a30BOT0 YPOBHSI
4.4 HarypayibHble 00BEKTHI JI\IT 100
5. Crnenmagu3upoBaHHasi yueOHasi Me0esb
5.1 Ctos 1eMOHCTpallMOHHBIN i 100
5.2 Ikad BEITSKHON A 100
5.3 [lkad cexnuoHHbIN anst xpaHeHus | /[l 100

JIUTEPATYpPBl U TEMOHCTPALMOHHOIO
obopymoBanusi (C  OCTEKJICHHOMN
CpETHEH YacThIO)

5.4 CroJibl ydeHHUECKHE JI\IT 100




