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MosscHUTeNnbLHaA 3anucka

Pabouas nporpamma yueOHOro npenmera «Xumus» (0a30BbIH ypOBEHb) IPEIMETHOM 00-
nactu «EcTecTBeHHBIE HAyKW» pa3paboTaHa B COOTBETCTBHHM B COOTBETCTBUU ¢ DepepanibHBIM
rOCYJapCTBEHHBIM 00pa30BaTEeNbHBIM CTaHIAPTOM CPETHEro Oo0Iero o0pa3oBaHUs, C Y4ETOM
IPUMEPHOM OCHOBHOU 00pa30oBaTeNIbHOIN MPOrpaMMBbl CPEHETO O0IIEero 00pa3oBaHusl, HA OCHO-
Be aBropckoii mporpammel (Kysuenosa H.E., I'apa H.H. IIporpammsr 001ieo0pa3oBaTebHbBIX
yupexaenuii. Xumus. — M.: Bearana-I'pag, 2018).

PaGouas nporpamma pa3paboTaHa B COOTBETCTBHH CO CIEAYIOIIMMU HOPMATUBHBIMU J10-
KyMEHTaMH:

- ®denepanbHbiii 3akoH «O0 oOpasoBanuu B Poccuiickoit denepanum» ot 29
nexabpst 2012 r. N 273-D3 (c u3MEHEHHSIMNU );

- [lpuka3 MunucrepctBa obOpa3zoBanus U Hayku Poccuiickoit ®Denepauuu OT
17.05.2012 Ne 413 «OO6 yrtBepxkaeHuu (enepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHjapra cpemaHero (mosiHoro) oOmiero ooOpaszoBaHus» (¢ m3meHenusmu 2014r., 2015r., 29
utoHs 2017r.);

. [Tpukaz MunucrtepctBa o0Opa3oBanus u Hayku Poccuiickoit ®enepanuu
(Muno6puayku Poccun) ot 30 aBrycra 2013 r. N 1015 r. Mocksa "O0 yrBepxknenuu [lopsaka
OpraHM3allil W  OCYIIECTBICHHsS  00pa30BaTENbHON  JEATENIBHOCTH 1O  OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM MporpaMmaM - o0pa3oBaTENbHBIM MPOrpaMMaM HAa4yaJlbHOTO OOILEro,
OCHOBHOTO OOIIETO U CPEeIHEro 00IIero o0pa3oBaHus’ ¢ U3MCHCHHUSIMH | JIONIOJHEHUSIMU OT: 13
nexabpst 2013 r., 28 mas 2014 r., 17 uronsa 2015 r., 1 mapta, 10 utons 2019 1.

— @DenepalibHbIl TIepedeHb Y4eOHUKOB, YTBEPXKACHHBIN MpHKazoM MUHHCTEpCTBa
npocsemiennst Poccuiickoit @enepanmu Ne 345 ot 28.12.2018 r. «O ¢denepaibHoM mepedHe
Y4€OHUKOB, PEKOMEHAYEMBIX K MCIOIb30BAHUIO MPU PeaTU3alui UMEIOIINX IOCYAapCTBEHHYIO
aKKpeauTalMio  o0pa3oBaTENbHBIX IIPOrpaMM HauyalbHOrO OOLIEro, OCHOBHOI'O OOILEro,
CpemHero o0miero oopa3oBaHus»;

- ITocranoBieHue ['71TaBHOTO rocyJapCTBEHHOTO CAaHUTAPHOrO Bpada Poccuiickoit
®eneparun ot 29.12.2010 r. Ne 189 «O06 yrBepxnenun Caunllun 2.4.2.2821-10 "CanurapHo-
AMUJEMHUOJIOTHYECKUE TpeOOBaHUs K YCJIOBHSIM M OpraHu3anuu oOydeHuss B oOrieoOpa3zoBa-
TENbHBIX YupexaeHusx'"» (pea. ot 24.11.2015);

- 3akon Pecny6nuku Komu ot 06.10.2006 Ne 92-P3 «O06 oGpazoBanumn» (pen. oT
27.12.2017);

- OcHoBHasi oOpa3oBarenbHas mporpamma cpeanero oomiero obpazosanusi MAOY
«COIII Ne 24y,

Jlnst peanuzanuu pabodeil mporpaMMbl 1o XuMmuM s ydamuxcs 10-11 xmacca ucmnons-
3yercs ydeOHo-meTonuueckuii komruiekT aBTopoB H.E.Kysnenosa, H.H.['apa, oGecneunBaro-
muii 00ydeHne Kypcy XHMHUU B COOTBETCTBHU C (pellepalbHBIM TOCYIapCTBEHHBIM 00pa3oBa-
TeTBHBIM CTAHIAPTOM CPETHETO O0IIero 00pa3oBaHusl.



O6wan xapaktepucTuka y4ebHoOro npeameTa

B cucreme ecrecTBEHHO-HAYYHOT0 00pa30BaHUs XMMHUA KaK YUeOHBIN MpeaAMEeT 3aHUMAET
Ba)XHOE MECTO B NIO3HAHUU 3aKOHOB MPHPOJIbI, (OPMUPOBAHUH HAYYHOH KapTHHBI MUPA, XUMU-
YeCKOM IpaMOTHOCTH, HEOOXOAMMOM Ui TOBCEAHEBHOM XH3HH, HABBIKOB 3J0pOBOrO M 0€30-
IIACHOTO JUIsI YeJIOBEeKa M OKPYKaroLIeH ero cpebl 00pasa KHU3HH, a TAK)KE B BOCIUTAHUU HKOJIO-
THYECKOW KYJIbTYpPbI, (POPMHUPOBAHUN COOCTBEHHOH MO3MLMHU I10 OTHOLIEHHIO K XUMHYECKOU
UHpOpMaLNH, 10JIy4aeMON U3 Pa3HbIX HCTOUHUKOB.

VYcenemHocTs u3ydeHust yaeOHOro mnpeiMeTa CBsi3aHa C OBJIQJICHUEM OCHOBHBIMH IOHS-
TUSIMM XMMHHU, HayYHBIMU (DAKTaMH, 3aKOHAMH, TEOPUSIMHU, IPUMEHEHUEM NOJIYUYEHHBIX 3HAHUN
IIPU PELICHNU IPAKTUUECKUX 3aau.

N3ydyenne xumun Ha 0a30BOM YpOBHE OPHUEHTHPOBAHO HA obecriedeHune 00meoOpa3oBa-
TEJILHOM M OOIEKYIbTYPHOH MOATOTOBKH BBIITYCKHUKOB.

Conepxanne 0a30BOro Kypca MO3BOJISET PACKPBITh BEIYIIUE HJIEH M OTACIbHBIE MOJIO-
KEHHs, BXXHbIE B [103HABATEJIbHOM M MHUPOBO33PEHUECKOM OTHOILEHHUH: 3aBUCHMOCTh CBOWCTB
BEIIIECTB OT COCTaBa U CTPOEHUs; 00YCIOBICHHOCTh IPUMEHEHHUS BEILIECTB UX CBOWCTBAMM; Ma-
TepUanbHOE €AMHCTBO HEOPraHMUYECKUX M OPraHUYECKUX BELIECTB; BO3PACTAIOLIAS POJIb XUMHUU
B CO3JIaHMM HOBBIX JIEKApCTB U MaTe€pPHajIOB, B 3KOHOMHUU ChIPbs, OXPAaHE OKPYKAIOLIECH Cpe/Ibl.

Nzyuenne npenmera «XuMHUs» B 4aCcTH (HOPMUPOBAHHS Y 00YJAIOMMXCS HAYYHOTO MH-
POBO33pEHMSI, OCBOCHMSI OOIIEHAYUYHbIX METOJIOB MO3HAHUS, a TAK)KE MPAKTUYECKOrO NMpUMEHE-
HUSl HAYYHBIX 3HAaHUI OCHOBAHO HAa MEXIPEJAMETHBIX CBS3SAX C MpeAMETaMH 00JlacTel ecTecT-
BEHHBIX, MATEMAaTUYECKUX U T'YMaHUTAPHBIX HayK.

Pabouas nporpamma y4eOHOro mpeamera «XUMHs» COCTaB/IieHa Ha OCHOBE MOJYJIbHOTO
IPUHIUIA TOCTPOCHUSI yUeOHOro MaTepuaa, He OlpeneNseT KOJIMYECTBO YacOB Ha U3Yy4eHHUE
y4eOHOTro MpeaAMeTa U KJI1acchl, B KOTOPBIX MPEAMET MOXET u3ydarbcs. KypcuBoM B IpUMEpHBIX
y4eOHBIX IIPOrpaMMax BBIJEIEHBI 3JIEMEHThI COEP/KaHMs, OTHOCSIIUECS K pe3yjbTaTaM, KOTO-
PBIM 00YYArOIIUECS «IIOTYYaT BO3MOXHOCTh HAYUUTHCS.

Pabouas nmporpamma y4MTHIBa€T BO3MOXHOCTbH MOJYYEHHs] 3HAHUM B TOM 4YMCIIE 4yepe3
MPAKTUYECKYIO IE€ATEIbHOCTh. B mporpamMme coaep:kuTcsi MpUMEpHbIN NepeueHb MPaKTHYECKUX
pa6ort. Ilpu cocraBienun pabodell mporpaMMbl yYUTENb BIPAaBE BHIOPATh M3 MEpedHs padOThl,
KOTOpbIE CUMTAET HauboJiee 11eecO00pa3HbIMH, ¢ YU€TOM HEOOXOAMMOCTH JOCTH)KEHUS Ipel-
METHBIX PE3YJIbTaTOB.

MecTo y4yebHOro npeameTta B y4eOHOM nnaHe

[Tporpamma paccuntana Ha 36 yacoB B 10 kmacce u 34 yaca B 11 kiacce, u3 pacueta - 1
yueOHBIN Yac B HEZENIO.

Kiaace 10 11
Bcero yacoB B Heaem0 1 1
Bcero vacos 3a ron 36 34




JInyHOCTHbIE, MeTanpeamMmeTHble U NnpeaMeTHbIe pe3ylibraThbl
OCBO€HuUuA yqe6Horo npeameTta

JIuunocmnute pesynomamsl — 310 CHOPMHUPOBABIIASICS B 00pa30BATEIBHOM IPOLIECCE
cucTeMa LIEHHOCTHBIX OTHOLICHHWH ydaluxcs K cebe, APYyruM y4acTHHKaM 00pa3oBaTeIbHOTO
nporecca, caMoMy oOpa3oBaTelIbHOMY IIpoleccy, o0beKTaM MO3HaHMs, pe3yabTaTaM 00pazoBa-
TeNbHOU AesaTeabHOCTU. OCHOBHBIMH JTUYHOCTHBIMU pe3yJbTaTaMH, GOPMUPYEMBIMH IPU U3Y-
YEHUH XUMUHU B OCHOBHOU IIKOJIE, SIBJISIFOTCSI:

1) B IICHHOCTHO-OPUEHTAIIMOHHOH cepe — YyBCTBO TOPJIOCTH 332 POCCHICKYIO XH-
MHUYECKYIO HayKy, TYMaHHU3M, OTHOLICHHE K TPYIY, LeIEyCTPEMIEHHOCTh, CAMOKOHTPOJIb U Ca-
MOOIICHKA,

2) B TPYJIOBOH c(pepe — TOTOBHOCTh K OCO3HAHHOMY BEIOODPY JasIbHEHUIIIEH 0Opa3oBa-
TEJIbHON TPAaeKTOpUHU;

3) B [103HABATEJIbLHOW — MOTHBAIIUS YYEHUS, yMEHHUE YIPABIATH CBOEH [M0O3HABATEb-
HOM JIeSTENIbHOCTHIO.

Memanpeomemmuoie pe3yibmamsl — OCBOCHHBIE yJalllUMUCS Ha 6a3e OJJHOr0, HECKOIbKUX
WIN BCeX y4eOHBIX MPEIMETOB CIOCOOBI AEATEIbHOCTH, IPUMEHUMBIE KaK B paMKax oOpa3oBa-
TEJIBHOIO MPOLECCA, TAK U B PEAIbHBIX )KMU3HEHHBIX cUTyaluusax. OCHOBHBIMH METalpeIMETHBI-
MU pe3ynbTaraMu, POPMUPYEMBIMU IPU U3YYEHUU XUMHH B OCHOBHOM IIIKOJIE, SBJISIOTCSA:

1) BJIa/ICHUE YHUBEPCAJIbHBIMH E€CTECTBEHHOHAYUYHBIMH CIHOCOOAMM AESITEIbHOCTH:
HaOJII0IeHUE, U3MEPEHHE, IKCIIEPUMEHT, y4eOHOE HCCIIEJOBAHUE; IPUMEHEHNE OCHOBHBIX METO-
JIOB TO3HaHUs (CHUCTEMHO-UH(OPMAIIMOHHBIN aHAN3, MOJICIIMPOBAHUE) Ul U3yYECHUs pa3iuy-
HBIX CTOPOH OKPY>KaIOIEH JEHCTBUTEIbHOCTH;

2) UCIOJIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JIEATEIBHOCTH 10 PEIICHHUIO MPobiieM
U OCHOBHBIX MHTEJUICKTYalbHbIX ONEpaluii: GopMyJIMpoBaHUE TUIIOTE3, aHAINU3 U CHUHTE3, CPaB-
HeHue; 00001eHne, cucTeMaTH3allks, BbISIBICHHE IPUYMHHO-CIIEICTBEHHBIX CBS3€il, IOMCK aHa-

JIOTOB;

3) YMEHHME T€HEpUPOBATh UAEH U ONPEAENATh CPEICTBA, HEOOXOAUMBIE JUISl UX pea-
JIM3alNH;

4) yYMEHHUE ONpeAessATh LeNu U 3a7auil JesITeIbHOCTH, BBIOMpaTh CPEACTBA peain3a-
WU LEIU U IPUMEHATh UX Ha IIPAKTHUKE;

5) UCIOJIb30BaHUE PA3IMYHBIX MUCTOYHUKOB JJIS MOJyYEHHUs] XMMHUYEeCKol MHpopMa-
L.

IIpeomemmuoie pezyrvmamst TOJKHBI OTPAXKATh CIEIYIOLIEE:

1) chopMUpOBaHHOCTH TIPEICTABICHUM O MECT€ XUMUU B COBPEMEHHOW HAYYHOU KapTHHE
MHpa; TOHUMaHUE PO XUMUU B (POPMUPOBAHUH KPYTro3opa U PyHKIUOHATBHON IPaMOTHOCTH
YeJI0BEKa ISl PEIICHUS TPAKTUYECKUX 3a/1aY;

2) BJIaJICHUE OCHOBOMOJATAIONIMMU XUMUUYECKUMH MOHATUSIMHU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BIaJieHME OCHOBHBIMU METOJIaMU HAYYHOI'O MO3HAHMUS, UCIIONIb3YEMBIMU B XUMUU: Ha-
OnrosieHue, onucaHue, U3MEepeHNe, SKCIIEPUMEHT; YMEHHEe 00padaThiBaTh, OOBSICHATH pPe3yibTa-
THI MPOBEJICHHBIX OIBITOB U JEJAaTh BBIBOJABI, TOTOBHOCTh U CIIOCOOHOCTH NMPUMEHSATH METOJIbI
MO3HAHUS MMPU PEIICHUHN MPAKTHYECKUX 3a/1a4;



4) chopMUPOBAaHHOCTh YMEHHSI J1aBaTh KOJMYCCTBEHHBIC OLIEHKU U MPOBOIUTH PACUCTHI
M0 XUMUYECKUM (popMyrnaM U ypaBHEHUSIM;

5) BnameHue MpaBUIAMHM TEXHUKH O€30MAaCHOCTH MPH HCIOJIB30BAHUU XUMUYECKUX Be-
IIECTB;

6) copMUPOBaHHOCTH COOCTBEHHOW MO3UIIUU 110 OTHOIICHUIO K XMMHUYECKON nH(pOpMa-
UM, TIOJTy9aeMOM U3 Pa3HbIX HCTOYHHUKOB;

7) s 0O0y4YaronMXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 3]IOPOBBSI OBJIAJICHUE OCHOB-
HBIMH JIOCTYITHBIMH METOJIAMH HAYYHOTO ITO3HAHMSL.

CoaepxaHue y4ebHoOro matepuana no rogam oby4yeHus

N3ydyenne xumun Ha 0a30BOM YpOBHE OPHUEHTHPOBAHO Ha oOecrnedeHue obiieoOpa3oBa-
TEJILHOM M OOIEKYIbTYPHOH MOATOTOBKH BBIITYCKHUKOB.

Cozaeprxanue 6a30BOro Kypca MO3BOJISICT PACKPBITH BEAYIIHME UICH U OTACIBHBIC MOJIO-
JKCHUSI, BAXKHbIC B MO3HABATEIILHOM U MHUPOBO33PEHUECKOM OTHOILICHHUHU: 3aBHCUMOCTH CBOWCTB
BEIIIECTB OT COCTaBa M CTPOCHHUS; 00YCIOBICHHOCTh MPUMEHECHHUS BEIIECTB UX CBOWCTBAMU; Ma-
TepUAIbHOE €JMHCTBO HEOPIaHUYECKUX M OPTaHMYECKUX BEIECTB; BO3PACTAIONIAsl POJIb XUMUU
B CO3/[aHUH HOBBIX JICKAPCTB U MATEPHATIOB, B SKOHOMHUH ChIPbHSI.

Nzyuenne npenmera «XuMus» B 4acTd (GOPMHUPOBAHUS Yy 0OYJAIOUIMXCS HAYIHOTO MH-
POBO33PCHUSI, OCBOCHHUSI OOIICHAYYHBIX METOIOB MO3HAHWUS, & TAKKE MPAKTHYCCKOTO MPHUMEHE-
HUSl HAYYHBIX 3HaHWUH OCHOBAHO HAa MEXIPEJAMETHBIX CBS3AX C MpeAMETaMH 00JIacTel ecTecT-
BCHHBbIX, MATECMATUYCCKNX U T'YMAHUTAPHBIX HAYK.

Ilepsoiii rox o0yuenus (10 kiaacc)
ba3oBblii YPOBEHB
OCHOBBI OPraHu4ecKO XUMHHU
[losiBieHne M pa3BUTHE OPraHUYECKOM XMMHH Kak Haykd. lIpenMer opraHnuyeckon Xu-

MUH. MecTO ¥ 3HaYeHUE OPraHN4EeCKOM XUMHH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHMUYECKOE CTPOCHHUE KAK MOPSIOK COCIUHEHHs aTOMOB B MOJIEKYJIE COTJIACHO MX Ba-
JeHTHOCTU. OCHOBHBIE MOJIOKEHHSI TEOPUU XUMUYECKOTO CTPOEHMSI OPraHMYECKUX COEAMHEHUN
A.M. ByriepoBa. YIiepoaHblil CKeJIET OPraHnYecKod MOJIeKyNbl. KpaTHOCTh XUMUYECKON CBsI-
3U. 3aBUCHMOCTb CBOWMCTB BEILIECTB OT XMMHUYECKOTO CTPOEHUS MOJIEKYI. 30Mepus u U30MepBHl.
[Tonstue o ¢pynkunoHanbHOM rpymmne. [IpuHIUNB KIaccuPUKAUKM OPraHUYECKUX COeTMHEHUH.
Cucremaruyeckass MeXIyHapoJHas HOMEHKJIaTypa M MPUHIMIIBI 00pa3oBaHMs Ha3BaHUM opra-
HUYECKUX COCIUHECHUM.

Ankanbl. Cmpoenue monekyivl memana. I'oMonoruueckuit psna ankaHos. ['omonoru. Ho-
MeHKJaTypa. M3oMepusi yriepoIHOro ckenera. 3aKOHOMEPHOCTH HU3MEHEHUs (U3MUECKUX
CBOMCTB. XMMHYECKHE CBOMCTBA (HAa MpUMEpPEe METAaHA M 3TaHA): PEaKIUU 3aMelleHus (Trajore-
HUPOBAHUE), NETUIPUPOBAHUS KaK CIOCOOBI MOTY4YEHUs BaXKHEUIINX COCIMHEHUN B OpraHude-
CKOM cHHTe3e. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILUIA B IIPOMBIIUIEHHOCTH
u ObITy. HaxoxxieHue B mpupo/ie ¥ IpUMEHEHUE aJIKaHOB. [lonamue 0 YyuKkioaikauax.

Ankenbl. Cmpoenue monexynvt smunena. I'oMonornueckuii psaj ajikeHoB. HomeHkmary-
pa. M3omepust yriiepoJaHOro CKelleTa U IOJIOKEHHS KPaTHOU CBA3U B MOJIEKYJEe. XUMHUYECKUE
CBOICTBa (Ha MpUMeEpe STUIICHA): peakuu MPHUCOeINHEHUs (TaJloreHuPOBAaHUE, 2uopuposanue,
TUApaTalys, euopo2aioceHuposanue) Kak crnocod nomydeHus: QyHKIMOHATBHBIX MPOU3BOIHBIX
YTJIEBOJAOPOAOB, TopeHus. [lonmuMepusanys 3TuaeHa Kak OCHOBHOE HAMPABIICHHE €r0 MCIOJIb30-
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BaHMs. [lonu3THEeH Kak KPYyMHOTOHHAXHBIM MPOAYKT XMMHUYECKOTO Mpou3BoAcTBa. lIpumene-
HUE ATUIICHA.

Anxamuensl U kKayuykd. [loHaTHe 00 amkagueHax Kak yriieBOJOpOJax C JABYMs JBOWHBI-
Mu cBsa3sMu. [lomumepusanus auBuHMIA (OyragueHa-1,3) kak crmocod MOTydyeHUs CHHTETHYC-
CKoro kayuyyka. HarypanbHblii U CUHTETMYECKUN Kaydykd. Bynkanusanus kaydyka. Pesuna.
[IpumeHeHne KayuyKa U pe3UHBI.

Anxunsl. Cmpoenue monexkynvl ayemuniena. 1'oMoIOrHuecKuil paa ankuHoB. Homenkia-
Typa. 30Mepust yriaepoJHOro CKejaeTa U MOJIOKEHUSI KPaTHOM CBSI3U B MOJIEKYJe. XUMUYECKUE
CBOIiCTBa (Ha mMpuMepe aleTHICHAa): peaklUd MPUCOEAUHEHUs (TajJoreHUpOBaHUE, cUOpUPOsa-
Hue, TUAPATALNA, eUOPO2AI02eHUPOBAHIe) KaK CTIOCO0 MOIyueHHs TOJTMMEPOB U APYTUX MOJIe3-
HBIX MPOAYKTOB. ['OpeHHe aleThieHa KaK HMCTOYHHUK BBICOKOTEMIIEPATYpPHOTO IUJIaMEHHU IS
CBapKH U pe3Ku MeTauioB. [[pumenenue anerusieHa.

Apensl. beH3011 Kak npeacTaBUTeNb apOMaTHUECKUX YIIIEBOAOPOI0B. Cmpoenue monexy-
a6l 6eH301a. XUMUUECKHUE CBOMCTBA: PEaKIMU 3aMelIeHUs (FaJIorTeHUPOBAaHKE) KaK CIocod 1mo-
Jy4eHUsS] XUMUYECKUX CPEACTB 3aIIUTHI pacTEHU, MpUCOeTUHEHHS (THAPUPOBAHKE) KaK JI0Ka3a-
TEIBCTBO HEMPEEIBbHOTO Xapakrepa OeH3ona. Peakuus ropenus. [Ipumenenne 6eH3ouna.

Cnuptsl. Knaccudukanus, HOMEHKIATypa, U30MepHsl COIUPTOB. METaHOT U ATaHOJN Kak
MPEACTABUTENH MPEIETbHBIX OJHOATOMHBIX CIUPTOB. XMMHYECKHUE CBOMCTBA (HA MpUMEpe Me-
TaHOJIa U 3TAHOJIA): B3aUMO/ICHCTBUE C HATPHEM KaK CIIOCOO YCTAHOBJICHHS HAJTHMYUS TUIPOKCO-
TPYIIIBI, PEaKius ¢ TaJOreHOBOIOPOJAaMHU KaK CIOCOO IMOJTy4YeHHUs pacTBOPUTENEH, Aeruapara-
KA KaK Croco0 Moay4yeHus dTujieHa. Peakius TopeHus: CiupThl Kak TOIuBo. [Ipumenenue me-
TaHosla U 3TaHoja. PU3HOIOTHYECKOe JACHCTBUE METAHOJA M 3TAaHOJIa HA OPraHU3M 4YeJIOBEKa.
OTUIICHIVIMKOJIb U TJIUMUEPUH KAaK IPEICTaBUTENN MPEAEIbHBIX MHOIOATOMHBIX cniupToB. Kaue-
CTBEHHAsI peaK1sl HA MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHHUE JUIsl PACIIO3HABAHUS TIIMLIEPUHA
B COCTaB€ KOCMETUYECKUX cpeACTB. [IpakTnueckoe npuMeHeHUE STUIICHIJIMKOIIS U MIIMIEPUHA.

®enon. CtpoeHne MONeKyibl heHona. Bzaumuoe rusHue amomos 6 mojexyie gheHoua.
Xumuueckue ceoticmea: 83aumooeticmeue ¢ Hampuem, 2uopokcuoom Hampus, opomom. Ipume-
HeHue (eHona.

Anbpaeruabl. Meranans (popManbAeryua) U dTaHalb (aleTalbJeru]) Kak npeacTaBuTeNln
MpeAeNbHBIX albJAeTHI0B. KauecTBeHHbIE peakiini Ha KapOOHWIbHYIO TPYyNy (peakius «cepeo-
pSHOTO 3epKanay, B3auMmozeicTeue ¢ ruapokcuaom menu (II) u ux npumenenue ans odHapyxe-
HUS TPENENbHBIX aJbJAETUJIOB B MPOMBIIUIEHHBIX CTOYHBIX BOJAaX. TOKCHMYHOCTH ajbIETHJIOB.
[Tpumenenue hopmanbaeTruaa U aleTalbIeTuIa.

Kap6oHoBbIe KUCTOTHI. YKCYCHAs! KHCIIOTa KaK MPeICTaBUTENb MPeAeTbHBIX OJHOOCHOB-
HBIX KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA (HA MpUMEpPE YKCYCHOM KHCJIOTHI): PEaKIHH C
MeTaJulaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHHSIMU M COJISIMH KakK TMOATBEP)KICHHE CXOJICTBA C
HEOPTraHWYECKUMH KUCIOTaMu. Peakius sTepudukaniy Kak croco0 MoTydeHHs CIOXKHBIX dH-
poB. [Ipumenenune ykcycHou kuciotsl. [IpencraBienre o BRICIIUX KapOOHOBBIX KHUCIOTAX.

Crnosxubie 3¢upsl U kupbl. CI0XKHBIE YQUPHI KaK MPOTYKTHI B3aUMOJEHCTBHUS KapOOHO-
BBIX KHUCJIOT cO cnupTaMu. [IpuMeHeHne cloXKHBIX d()UPOB B MUIIEBOW M MapProMepHO# Mpo-
MBIIUTIEHHOCTH. JKUPBI KaK CI0XKHBIC d(DUPBI TIHIIEPUHA W BBICIINX KapOOHOBBIX KHCIOT. PacTh-
TEJbHbIE U KUBOTHBIE JKUPBI, X cOcTaB. Pacno3HaBaHWe pacTUTEIbHBIX KUPOB HA OCHOBAaHUU
WX HEMpeaenbHOro xapakrepa. [Ipumenenue xupoB. ['Mapoau3 uim OMBUICHHE KUPOB KaK CITO-
€00 MPOMBIIIJIEHHOTO TTOJIYYSHHS COJIEH BBICITUX KapOOHOBBIX KUCIOT. MBUTA KaK COJTM BBICIIIUX
KapOOHOBBIX KUCIIOT. MoroIe CBOMCTBA MbLIA.



VYrneonpl. Kimaccudukanus yrimeBogoB. Haxoxxaenue yrieBofoB B mpupoje. [ nroko3a
Kak aynpaeruaocnupT. bpoxkenue rimokosbl. Caxaposa. [ uopoaus caxaposwvl. Kpaxman u neio-
7032 KaK OMOJIOTMYECKHEe MOJMMEPhl. XUMHUYECKHUE CBOMCTBA Kpaxmala U LEJUTI0NI03bl (THAPO-
713, KAUECTBEHHAs pPeakIys ¢ HOO0M Ha KpaxMal U ee IpUMEHEHHE il OOHApYKEHHsI KpaxMaia
B MpOAyKTax nutanus). I[lpumenenne u Ouonoruueckas poib yrieBoaoB. [lonarue o6 uckyccT-
BEHHBIX BOJIOKHAX Ha IIPUMEPE alleTaTHOTO BOJOKHA.

Wnentudukanuss opraHudeckux COoequHEHUH. [ enemuueckas cea3b mexcoy Kiaccamu
opeaHuveckux coeourenuu. TUMBI XUMUUYECKUX peaKluii B OpraHMuecKoil XUMUU.

AMuHOKUCIOTHL U Oenku. CocTaB U HOMEHKJIATypa. AMUHOKHUCIOTHI Kak aM(oOTepHbIe
oprannveckue coeauneHus. [lentunnas cBs3b. buonornyeckoe 3HaueHue o-aMHHOKUCIOT. O0-
JacTU MPUMEHEHHsT aMUHOKHUCIOT. benku kak mpupojansie Ouononmmepsl. CocTaB M CTpPOCHUE
0enkoB. XMMHYECKUE CBOMCTBA OENKOB: TUAPONU3, AeHaTypauus. OOHapy)eHHe OEIKOB MpHU
IIOMOIIY Ka4E€CTBEHHBIX (LIBETHBIX) peakuuid. [IpeBpamienust 0eiakoB nuiu B oprasusme. buono-
rudyeckre QyHKIIMH OCITKOB.

TeMbl NpakTHYECKUX PadoT:

1. ITomyuenue 3TUICHA U OTBITHI C HUM.

2. Pemenne skcriepuMeHTABHBIX 33]]a4 HA PAcllO3HABAHNWE OPTaHUYECKUX COCTUHEHUH.

Bropoii rox o6yuenns (11 kiacc)

Ba3oBblii ypoBeHb

Teopernuyeckue 0CHOBbI XHMHH

Crpoenue BemecTBa. CoBpeMeHHasI MOJICTb CTPOCHUS aToMa. DJIEKTPOHHAS KOHPUTYpa-

nus aroma. OcHosHoe u 6030yxcoenHble cocmosiHus amomos. Kiaccupukamuss XUMHUSCKUX
9JIEMEHTOB (s-, P-, d-ameMenTsl). OCOOCHHOCTH CTPOCHUS SHEPreTHUSCKUX YpOBHEH aroMoB d-
anemeHToB. [lepuonnueckas cuctema xumudeckux snemeHToB .M. MenneneeBa. ®duznueckuit
cmbica [lepuonuueckoro 3akona J[.M. MenaeneeBa. [IpudyuHbl 1 3aKOHOMEPHOCTH M3MEHEHUS
CBOICTB 3JIEMEHTOB M MX COCAMHEHMI MO MepHOoAaM U TpyMmaM. DJIEKTPOHHAS MPUPOJA XUMHU-
YECKOM CBSI3U. DIEKTPOOTPHUIATEIHHOCTh. BUIbI XUMIUYECKOW CBsA3M (KOBaJIEHTHAsl, HIOHHAs, Me-
TaJUTMYecKasi, BOJIOPOHAS) M MEXaHU3MBI ee oOpa3zoBanus. Kpucmaniuveckue u amopguvie se-
wecmsa. Tunvl KpUCmaniiuyeckux peuemox (amomHas, MONeKYIAPHAs, UOHHAA, Memaniiude-
ckas). 3asucumocms Qu3UUecKux C8OUCME eewecmea om Mmuna KpUCmailudecKol peulemku.
[TprunHBl MHOTOOOpA3Us BEIIECTB.

XUMHUECKHE peaklnu. |'OMOreHHble U reTeporeHHble peakuuu. CKOpOCTh peaklnu, €€
3aBUCHUMOCTB OT Pa3jHuYHBIX ()aKTOPOB: MPHUPOIBI PEarHpPYIONIUX BEIIeCTB, KOHIIEHTPALUU pea-
TUPYIOIIMX BEIIECTB, TEMIIEPATYPhI, IIIOMAAN PEaKIIMOHHONW MOBEPXHOCTH, HATMYMS KaTalu3a-
Topa. Ponp kaTanm3aTopoB B MPUPOJE U MPOMBIILIEHHOM MPOU3BOACTBE. OOpaTUMOCTh peak-
ui. XUMHYECKOE PAaBHOBECHE M €T0 CMEIIEHUE MO/ ICUCTBUEM Pa3TUYHBIX (DAKTOPOB (KOHIICH-
TpaIus peareHTOB WX MPOAYKTOB PEaKIUU, JABJICHHUE, TEMIIEpaTypa) Uisl CO3/IaHUs ONTHMAaThb-
HBIX YCJIOBHH MPOTEKAHUSI XUMUYECKUX MIPOIIECCOB. /JucnepcHuvle cucmemul. [lonamue o koanou-
oax (30onu, eenu). Mcmunuvie pacmeopul. Peakinu B pacTBOpax AJIEKTPOIMTOB. pH pacTBopa Kak
MOKa3aTenb KHUCIOTHOCTH cpenbl. ['uaponu3s comneil. 3HaueHue ruaponns3a B OMOIOTHYECKUX 00-
MEHHBIX nponeccax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B IPUPOE, MPOU3BOICTBEH-
HBIX TMPOLIECCAX U KU3HEACATEIBHOCTH OpraHu3MoB. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOM-
CTBa MPOCTHIX BEIIECTB — METAJUIOB TJABHBIX M MOOOYHBIX MOATPyNN (MEIb, KEIe30) U HEME-
TaJUTOB: BOJIOPOa, KUCIOPO/Ia, TAJIOTEHOB, Cephl, a30Ta, Gocdopa, yrieposaa, kpemuaus. Koppo-



3Msl METAJJIOB: BUJBI KOPPO3HH, CIOCOOBI 3alIMTHI METANIOB OT KOPPO3UU. DIeKmpoau3 pac-
meopos u pacniaeos. [Ipumenenue 31eKkmpoau3a 6 NPOMbILUAEHHOCMU.

Xumus 4 KU3Hb

Hayunbie MeTonbl mo3HaHus B XuMuH. VMcTouHuKH XumHudeckod wHpopmaruu. [louck
uHpOpPMALIUK 0 Ha3BaHWUAM, HUICHTU(UKATOpPAM, CTPYKTYpPHBIM (opmynam. MojaenupoBaHue
XUMUYECKHUX IMPOLECCOB U ABJICHUM, XUMUYECKUU AHAIU3 U CUHmMe3 KaK METOAbl HAyYHOro IO-
3HAHMSL.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BO/JIBI.
[IpoGiieMbl, cBsi3aHHBIE ¢ NMPUMEHEHHEM JIEKapCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
(daxTopsl, pa3pymarImue 310poBbe (KypeHue, ynorpeOieHue ankorois, HapkoManus). Parmo-
HalbHOE NUTaHue. [luwesvle 0obasku. OcHOBbL NUWEBOU XUMUU.

XuMus B MOBCEAHEBHON X)U3HU. Morolue U ducTsmme cpencrsa. Cpedcmea 60pvobl ¢
ObLIMOBLIMU HACEKOMBIMU. peneiieHmbl, uHcekmuyuosl. CpeacTBa TMYHON TUTHEHBI B KOCMETH-
ku. [IpaBuia Oe3onacHoi pabOThI ¢ €IKUMU, TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMU, CPEJICTBA-
MU OBITOBON XMMHHU.

XuMUsL U CelbCKOe XO034icTBO. MuHepallbHble U OopraHudeckue ynoobpenus. Cpencrsa
3alUTHI PACTEHUI.

Xumus ¥ dHepreTuka. [IpuponHsle UCTOYHUKM yriieBoaopoAoB. [IpuponHbii U momyT-
HBIA HEPTSIHOW ra3bl, MX COCTaB W ucmoyib3oBanue. CocraB Heptu m ee mepepaborka. Hedre-
npoaykTel. OkTaHoBoe uncio 6eH3mHa. OXpaHa OKpyKaroIel cpeapl mpu HedrenepepadoTke u
TPAHCHOPTHPOBKE HEPTETIPOTYKTOB. AJbTEPHATUBHBIC UCTOYHUKN YHEPTUH.

Xumus B crpoutenbcTBe. Llement. beron. [lon6op onTuManbHBIX CTPOUTEIBHBIX MaTe-
pHUAJIOB B IPAKTUYECKOM IEATEIIBHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHSI. XUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEH CpeJlbl U €0 MOCIEICTBUS.
Oxpana ruapocdepsl, To4YBbl, aTMOchepsl, GIopsl U hayHbl OT XUMUYECKOTO 3arps3HEHUS.

TemMbl NpakTHYECKUX PadoT:

1. BiusiHue ycloBHil HA CKOPOCTh PEAKIIHA.

2. Pemienue skcnepyMEHTaIbHBIX 3aj]ad Ha paclio3HaBaHME HEOPraHMYECKUX W OpraHu-
YECKUX COCTMHEHHU.

TemaTuueckoe nnaHnpoBaHue C yKkasaHueM KoJrimn4yecrtBa 4a-

COB, OTBOAMUMbLIX Ha OCBOEeHue Ka)KAOVI TeMbl
10 kaacce (1 yac B Hexe10)

HasBanmue Koa- B Tom
qucJie

pa3ae- BO OcHoBHOE coaepkaHMe 10 TEMaM pasjeJia

Ja/TeMbl 4acoB [ op | [IP

1.Teopus 2 0 0 | [TosiBneHue U pa3BUTHE OPraHMYECKON XUMUU KaK HAyKH.

CmpoeHus [Ipeamer oprannuyeckold XMMUM. MeCTO M 3HAYEHUE Op-
opeaHuye- raHMYeCKONH XMMHH B CUCTEME €CTECTBEHHBIX HayK. XU-
CKUX coeou- MHUYECKOE CTPOEHHUE KaK MOPSAOK COEAMHEHHS aTOMOB B
HeHuul MOJIEKYJIE COIVIACHO HMX BAJIEHTHOCTU. OCHOBHBIE MOJIO-

JKCHHUA TCOPpHU XUMHUYCCKOI'O0 CTPOCHHUA OPraHUYCCKHUX

coenquHeHnil A.M. bytnepoBa. YriepoaHblil CKeneT op-




raHU4ecKOM MouieKysbl. KpaTHOCTh XMMUYECKOW CBS3H.
3aBUCHMOCTb CBOMCTB BEILECTB OT XMMHUYECKOTO CTpOE-
HUS MoJekyn. M3omepus u uzomepsl. [lonstue o GpyHk-
UOHANBHOU Tpymme. [IpuHIMnBl KiaccupuKanuu opra-
HUYECKUX coennHeHui. Cucremarnyeckas MexXAyHapo.-
Hasi HOMEHKJIaTypa U NPUHLUIBI 00pa30BaHMs Ha3BaHUMN
OpPraHMYECKUX COCIUHCHUM.

2. Yenesooo-
POObL

12

Ankanbl. Cmpoenue monekynvlr memana. ['omonmoruue-
ckuil psia ankaHoB. ['omosoru. Homenknarypa. M3ome-
pHs YIIEPOJHOIO CKeJleTa. 3aKOHOMEPHOCTH MU3MEHEHUS
¢u3nUecKux CBOWCTB. XUMHUYECKHE CBOWCTBA (Ha MpH-
Mepe METaHa M 3TAaHa): peakUuu 3aMelleHus (rajJoreHu-
pOBaHUE), JAETHIPUPOBAHUSA KaK CHOCOOBI MOIYYCHHUS
BAKHEUILINX COCIUHEHUN B OPraHMYECKOM CHHTe3e. 1'o-
pEHME METaHa KaK OJUH U3 OCHOBHBIX MCTOYHHUKOB TeEIlIa
B IIPOMBIIUICHHOCTH U ObITY. HaxoxaeHnue B npupone u
IIPUMEHEHUE AJIKaHOB. [lonamue o yukioanrkanax. Ake-
Hbl. Cmpoenue monexkynvl smuieHa. I'oMoIOrndecKuit
psan ankeHoB. Homenknatypa. M3omepus yrieponHoro
CKeJIeTa M IIOJIOKEHUsI KPaTHOM CBSI3M B MOJIEKyJe. XH-
MUYECKHE CBOWCTBAa (Ha IpUMEpPE ATHIEHA): PEaKIUU
IIPUCOEANHEHU (TaJIOT€HUPOBAaHUE, cuUopuposanue, TUI-
paTanusi, euopoeano2eHuposanue) Kak crocod moaydeHust
(GYHKLINOHATIBHBIX MPOU3BOJHBIX YITIEBOJOPOJIOB, TOpe-
Hus. [lonmMepusanus STUiIeHAa KaK OCHOBHOE Halpablie-
HUE €ro MCNojb30BaHusA. [lonm THIIEH Kak KPYMHOTOH-
Ha)XHBIA NPOAYKT XMMHUYECKOTO Ipou3BoicTBa. [Ipume-
HEHUE 3TUJICHA.

Ankanuensl u kKayuyku. [lonsiTre 00 ankaaMeHax Kak yr-
JIEBOJIOPOJIAX C JIByMSI ABOMHBIMH CBA3AMH. llommmepu-
3anus nuBHUHWIA (OyragueHa-1,3) kak cnocod moixydeHus
CHUHTETHUYECKOTO Kaydyka. HaTypanpHbli U CHUHTETHUE-
CKMI Kayuyku. Bynkanusanus kaydyka. Pesuna. [Ipume-
HEHUE KayuyyKa U pe3uHbl. ATKUHBI. CmpoeHie MoeKy bl
ayemunena. 1'OMONIOrH4ecCKuil psa ankuHoB. HoMmeHkia-
Typa. M3omepust yriepoiHOro ckejgera M IOJOKEHUs
KpaTHOW CBSI3M B MoJieKyJie. XMMHUYECKHUEe CBOMCTBa (Ha
IpUMepe aleTusieHa): peakluu IpucoeanHeHus (rajore-
HUPOBaHUE, 2UOpUposaHue, TUIPATALUS, 2UOPO2AIO2EeHU-
pOoBaHue) Kak Crocod MOIy4YeHHs! MOJMMEPOB M JIPYIHX
MIOJIE3HBIX TPOLYKTOB. ['OpeHMe aleThieHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUIsI CBAPKH U PE3KHU
MeTaioB. [Ipumenenne aneTuieHa.

ApeHBI. ben3on kak MNpEACTaBUTCIIb ApOMATUUCCKUX YTI'-
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neBofopoaoB. Cmpoenue monekyavl Genzona. XuMuye-
CKHE CBOMCTBA: pEaKIMU 3aMeIIeHUs (FaJIOreHUPOBAHKE)
KaK Croco0 MOJIyYeHHS] XUMUUYECKHX CPEJCTB 3alUTHI
pacTeHul, NpucoeauHEeHUs (THAPUPOBAHUE) KaK JIOKa3a-
TEIbCTBO HEMPEIEIIbHOTO XapakTepa Oenzomna. Peakius
ropenus. [Ipumenenue GeH3zoua.

3. Cnupmeol,
Genonvl

Crouptel. Knaccudukanusi, HOMEHKIATypa, H30MEpHUs
CHUPTOB. MeTaHON M 3TaHOJ KaK NPEJCTaBUTENU Ipe-
JIEJIbHBIX OJTHOATOMHBIX CHUPTOB. XMMUYECKUE CBOMCTBA
(Ha mpuMepe MeTaHoJIa U 3TaHOJIa): B3aUMOJEHCTBUE C
HATpUEM KaK Ccroco0 yCTaHOBIICHHS HAJHYUS THIPOKCO-
TPYIIbI, peaKkiys C TaJOreHOBOJIOPOJAMH KakK CIOCO0
MOJIyYEHUsl PacTBOpUTENEH, Aeruiparanusi Kak crocod
MOJIy4eHUs dTuiieHa. Peakuus ropeHus: cnupThl KaKk TOII-
nuBo. IIpumeHenue metanona u staHosa. Pusznonaoruye-
CKO€ JIEWCTBME METAHOJIAa U 3TaHOJIa HAa OPraHU3M 4Yello-
BEKa. DTWICHIVIMKOJb U TJIMLUEPUH KaK IPEJCTaBUTEIU
MpEeACIbHBIX MHOTOATOMHBIX CHUpTOB. KauecTBeHHas
peakiusi Ha MHOTOaTOMHBIE CIHUPTHI U €€ IPHUMEHEHUE
JUIsl paclo3HaBaHUSl TJIMLEPUHA B COCTaBE KOCMETHYE-
ckux cpeactB. lIpakTuyeckoe nmpUMEHEHUE ITHICHIJIU-
KOJISl ¥ TJIMLIEPUHA.

®enon. CtpoeHne MoseKynbl ¢heHomna. Bzaumnoe enusanue
amomos 6 mojnexyne ¢henonra. Xumuueckue ceoticmea:
g3aumooelicmeue ¢ Hampuem, UOPOKCUOOM HAMPUs,
opomom. [lpumenenue denona.

4. Anvoeeu-
obl, Kapbo-
HOBblE KU-
comel,
CILOJICHbIE

aghupul

10

Anpneruasl. Metanans (popManbaerua) u dTaHaib (ame-
TalbJAETH/) KaK MpPEICTaBUTENN MNPEIeNIbHbIX allbJert-
noB. KauecTBeHHBIE peaklUu Ha KapOOHWIBHYIO TPYIIILY
(peakmust «cepeOpsHOro 3epKana», B3aUMOACHUCTBUE C
rugpokcuiom meau (1) m ux npumenenue s oOHapy-
JKEHUSI TPEACIBHBIX QJIbJIErHI0B B IPOMBIIUIEHHBIX
CTOYHBIX BOJaX. TOKCHYHOCTH aibAeruaoB. [Ipumenenue
dbopManberuia u areranpaeruia.

KapGoHoBbie KHCHOTHI. YKCYyCHasi KHCJIOTa KaK MpeicTa-
BUTENb MpPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KH-
cy10T. XMMHUYECKHe CBOMCTBA (Ha MpUMepe YKCYCHOHM KH-
CJIOTHI): peaKklUHM C MeTaslaMH, OCHOBHBIMH OKCHIAMH,
OCHOBaHUSIMU M COJIIMH KaK MOATBEPK/IECHUE CXOJCTBA C
HEOpPraHMYeCKUMH KuciaoTaMu. Peakuus stepudukanum
KaK crnoco0 mojyyeHus cloXHbIX 3¢upoB. [Ipumenenue
YKCyCcHOM KHcHOTHI. [IpencraBnenne o Beicux KapOoOHO-
BbIX KHCIIOTaX.

Cnoxuple 3¢upbl. CroxHble >QUpPbl Kak MNPOJYKTHI

B3aUMOJEHCTBUSI Kap60HOBBIX KHUCJIOT CO CIIMpPTaMHu.

11



[TpumeHeHHnEe CIOXKHBIX A(PUPOB B MHUIIEBOW M mapgro-
MEPHOU IPOMBIIICHHOCTH.

5. Kupwi,
y2nesoobwl,
benxu

JKupbl kak cinoxkHble 3(UpPHI TIHLIEPUHA U BBICHIUX Kap-
OOHOBBIX KUCJIOT. PacTuTeNbHbIE U )KUBOTHBIE XKUPBI, UX
coctaB. Pacrio3HaBaHue pacTUTENBHBIX UPOB HAa OCHO-
BaHUM UX HENpeaeiabHOro xapakrepa. [IpuMmeHeHue xu-
poB. ['Mponu3 wim oMbUIEHHE )KUPOB Kak crocod mpo-
MBIIIEHHOTO TOJIY4YEHHs] COJIEH BBICHIMX KapOOHOBBIX
KHACIOT. MBIT4 KaK COJM BBICIIUX KapOOHOBBIX KHUCIIOT.
Motromue cBOMCTBa MbLIA.

VYraeBogsl. Knaccudukanus yriesomoB. Haxoxnenue
YIJIEBOMOB B Ipupone. ['oko3a Kak aiabAEeruaoCIupT.
bpoxxenune rtmoko3bl. Caxaposa. [udpoaus caxaposoi.
Kpaxman u neminono3a Kak OMOIOIMYECKHE MOJMMEPHI.
XUMHUUECKHE CBOMCTBA Kpaxmalla U 1eJUII0JI03bl (TUApO-
JM3, KQUeCTBEHHAs peakuus ¢ HOJOM Ha Kpaxmal H ee
IIPUMEHEHUE Ul OOHApYXEHHUsS Kpaxmaia B MPOAYKTax
nutanus). [lpumenenne u Ouonornyeckas poiib yrieBo-
noB. IloHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpe
aleTaTHOIO BOJIOKHA. AMUHOKUCIIOTHI U Oenku. CocTas u
HOMEHKJIaTypa. AMHUHOKHCIIOTHI Kak aM(OTepHbIe opra-
HU4Yeckue coeauHenus. llentuanas cBa3b. buomnornuye-
CKO€ 3HAaYeHHE 0-aMUHOKHCIOT. OONacTH NpUMEHEHUs
AMHHOKHUCIIOT. belku Kak MpUpoJHbIe OHOIOIUMEPHI.
CocraB u cTpoeHne 0enKkoB. XUMHUYECKHUE CBOMCTBA Oel-
KOB: TUJpONIN3, AeHarypauus. OOHapyxeHue OelnKoB IpU
MOMOIIN KaueCTBEHHBIX (I[BETHBIX) peakuuil. [IpeBparie-
Husl O€JIKOB MUIMM B opraHusMme. buonoruueckue ¢QyHk-
UH OEIKOB.

Hrtoro

36

3 2

11 kaacce (1 yac B Hexes10)

Haspamme | KO- B Tom
pasne- BO uucre OcHoBHOE cogepskaHue 110 TeMaM pas3jiena
JIa/TemMbl uacos KP | TIP
1. OcHognvle 3 0 0 | Crpoenune BemectBa. CoBpeMEHHasi MOJEIb CTPOCHMS

NOHAMUA,
3dKOHblL U
meopuu xXu-
Muu

aToMa. DneKTpoHHas KoHurypauus atroma. OcHogHoe u
6030yoicOennvie cocmosinus amomos. Knaccudukanums
XUMHYECKHX 3JIEMEHTOB (S-, P-, d-amementsr). OcobeH-
HOCTH CTPOEHHUs DSHEPreTHUYECKHX YpOBHEW aTtoMoB d-
anemeHTOB. [lepmonnueckas cucreMa XUMHUYECKHUX dJIe-
MeHToB J[.M. MenaeneeBa. @usnueckuii cmeica [lepuo-
nuueckoro 3akona JI.1. MenneneeBa. [Ipuunnsl u 3aKo-

HOMCPHOCTU H3MCHCHUS CBOIMCTB DJIEMEHTOB U HX CO-
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€IMHEHUH T10 MepuojaM U rpynmnaMm. JJIEKTpPOHHas Mpu-
poJla XUMHUYECKOM CBSI3U. DIIEKTPOOTPULIATEIBHOCTb.

2. Cmpoenue 4 Buael xumuueckoi cBsi3u (KOBaJEHTHAsl, MOHHAsA, METall-

sewecmea JMYEeCKasi, BOAOPOAHAs) U MEXAaHU3MbI €e 00pa30BaHMs.
Kpucmannuueckue u amopghnvie eewecmea. Tunvr kpu-
CMANNUYEeCKUX peuemor (AmomHas, MOJIEKYIAPHAs, UOH-
Has,  Memaniudeckas).  3aeucumocme  QpuauyecKux
CBOUICME gewjecmea om muna KpUCmaiiudeckou peuien-
ku. [TpyarHBI MHOTOOOpa3usl BEIIECTB.

3. Xumuue- 1

cKue peakyuu

u ux oowas XumMuueckue peakuuu. ['OMOreHHble U IeTepOoreHHbIe

xapakxmepu- PEaKIHH.

cmuKa

4. 3 CKOpOCTh peakiuu, ee 3aBUCUMOCTh OT Pa3iIHyYHBIX (hak-
Kunemuue- TOPOB: MPUPObl PEATUPYIOIINX BELIECTB, KOHIEHTPALUU
CKUe NoHs- pearupyromux BeIIeCTB, TEMIIEpaTypbl, IUIOLIAJA peak-
Musl U 3aK0- LIMOHHOM IOBEPXHOCTH, HalIMuus Kartanuzaropa. Pousb

HOMepHOCmU KaTaJIn3aTOPOB B MPUPOJE U MPOMBIIIICHHOM IIPOU3BO/I-
ux npomexa- ctBe. OOpaTUMOCTb peakiuii. XMMHUECKOoe paBHOBECHE U
HUs ero CMeIIEeHUE MOoJ JAeHCTBUEM pa3IMyHbIX (PAKTOPOB
(KOHLIEHTpalMs pPeareHTOB MM IPOJYKTOB pPEaKIUu,
JaBJ€HHUE, TeMIepaTypa) s CO3/JaHUS ONTHUMAJIbHBIX
YCIIOBUM NPOTEKAaHUS XUMUYECKUX INPOLECCOB. JJucnepc-
Hvie cucmemvl. Ilonamue o konnouoax (3oau, 2eau). Hc-

MUHHbLE PACMBOPYL.

5. 7 Peakuuu B pacTBOpax 3J€KTPOIMTOB. pH pacTBOpa Kak
Pacmesopui NOKa3areNnb KUCIOTHOCTH cperdbl. ['uaponus coneit. 3Ha-
NeKMpou- YeHUe T'MJIpoiiu3a B OMOJOrMYECKMX OOMEHHBIX IMpOoIec-
mos. Peax- caXx. OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAaKIUH B
yuu 6 pac- IpUPOJIE, MPOU3BOJCTBEHHBIX IpoOllecCcaX U JKU3HENEs-

meopax TEIbHOCTHU OpraHHU3MOB. OxucauTensHo-
INEeKMpou- BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — Me-
moe TaJJIOB TJIABHBIX M MOOOYHBIX MOATPYHH (MEIb, XKele30)
Y HEMETAJUIOB: BOAOPOJA, KHCIOpPOJa, TAJIOT€HOB, CEPBI,
asorta, Qocdopa, yriepona, kpemHus. Kopposus meran-
JIOB: BHJIBI KOPPO3UH, CIIOCOOBI 3alllUThl METANIOB OT
KOPPO3HHU. ODIeKmponu3 pacmeopos u pachiagos. llpu-
MeHeHue INeKmpOoU3a 8 NPOMbIULTIEHHOCTIU.

6. OcHogul 14 O61mas xapaktepuctuka 3aemeHToB |A—IA-rpynm.

Heopeanuye- Metamnst IB-VIIB-rpynn (menp, umHK, Xpom, mapra-

CKOU XUMUU

Hel). OcoOeHHOCTH cTpoeHus atomoB. OOmume ¢pusuye-
CKHME M XMMHYeckue cBoicTBa. [lomyueHune um mpumeHe-
HHE.
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OO6mas xapakrepucTtrka 3neMeHToB |V A-rpymnmel. CBoii-
CTBA, MOTYYCHHUE U IPUMEHEHUE YTIIsl.

PU3NYECKUE U XUMUYECKUE CBOMCTBA KPEMHUS.

OO0mast XxapakTepUCTHKA 3JIEMEHTOB VA-TpyHIbl.
CgoiicTBa, mojyueHue u npumenenue docdopa.

OO0m1as XxapakTepucTUKa 3JIeMEHTOB V| A-TpyIIib.
OO6m1as xapakTepucTuka 3jieMeHToB VI A-rpynmsb.

7. Xumus u 2 0 0 | Xumus u 310poBbe. JlekapcTBa, (pepMEHTHI, BUTAMHHBI,
HCU3HD TOPMOHBI, MUHEPAJIbHBIE BOJIBI.

XUMHS B IIOBCEIHEBHOM KU3HH. MoOIOIIUE U YHUCTAIIHAE

CpeacTBa

CpencTBa TUYHOM TUTUEHBI U KOCMETHKH.

HUroro 34 3 2

MnaHnpyemble pe3ynbTaTbl U3y4eHUs y4eObHOro npegmera

B pesyabrare n3yuyeHusi yaeOHOro npeamera « XuMHus» Ha ypOBHe cCpeJHero oomero odpa-
30BAHUS:
BbinyckHUK Ha 0230BOM YPOBHE HAYUYMTCS:

—  packpblBaThb Ha IpHUMEpax pojib XUMHU B (OPMHUPOBAHMHM COBPEMEHHOH Hay4dHOMH
KapTHHBI MUPA U B IPAKTUYECKOMN JEATEIbHOCTU YEI0BEKa,;

— JIEMOHCTpPUpOBaTb Ha HpHUMEpax B3aUMOCBSI3b MEXIYy XUMUEH U JIpYrUMH
€CTECTBEHHBIMU HayKaMU;

—  pacKpbIBaTh Ha PUMEPAX MOJOKEHUS TEOPUHN XuMuieckoro crpoeHust A.M. bytiieposa;

— noHuMmarb (usnueckuit cmbicn Ilepuoguueckoro 3axona [[.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBHUCHUMOCTh CBOWCTB XMMHUYECKHUX 3JEMEHTOB M 00pa30BaHHBIX HMU
BELIECTB OT JIEKTPOHHOI'O CTPOECHHUS aTOMOB;

—  OOBSACHATH NPUYMHBI MHOI0OOpa3us BELIECTB Ha OCHOBE OOIIMX MPEACTaBICHUN 00 MX
COCTaBE€ U CTPOCHUH;

—  IPUMEHSTHh MpaBUJIa CUCTEMaTUYECKOW MEXAYHAapOAHONW HOMEHKIATYpPbl KaK CpeAcTBa
pa3IuYeHus U UACHTU(UKAIIMY BEILIECTB 10 UX COCTaBY U CTPOCHHUIO;

—  COCTaBIISITh MOJIEKYJSIDHBIE U CTPYKTYpPHbIE (OPMYJIbl OpPraHUYECKUX BEIIECTB Kak
HOocUTene WH(pOpMalMu O CTPOCHHWM BEIIECTBA, €ro CBOMCTBaX M MPHHAJIEKHOCTH K
OIIPEIENIEHHOMY KJIACCY COEAMHEHMUI];

—  XapaKTepu30BaThb OPTraHUYECKUE BEIIECTBA II0 COCTAaBY, CTPOCHHIO M CBOMCTBaM,
YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBA3U MEXKY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;

—  IPUBOJUTH IPUMEPBl XMMHUYECKHMX PEAKLUI, PAaCKpBIBAIOIIMUX XapaKTEpPHbIE CBOMCTBA
TUIHUYHBIX TPEACTaBUTENCH KIACCOB OPraHMYECKHUX BEIECTB C LENbI0 WX HMJCHTU(DUKALUU U
00BsiCHEHUS 00JIaCTH IPUMEHEHUS;

—  MPOTHO3MPOBATh BO3MOKHOCTh MPOTEKAHUS XMMHUYECKUX PEAKIMil Ha OCHOBE 3HAHUH O
TUTAX XUMUYECKON CBSA3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CITIOCOOHOCTH;

—  HUCIOJIb30BaTh 3HAHHSA O COCTaBE€, CTPOCHHWU M XMMHYECKHUX CBOWCTBAaxX BEIIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesITebHOCTH;
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—  TPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCIOIb30BAaHUS MPOAYKTOB MepepabOoTKU HEPTU U
IPUPOJHOTO Tra3a, BBICOKOMOJIEKYJSIPHBIX COEAVUHEHMH (TOJMATUIIEHA, CHHTETHYECKOIO
Kay4yKa, al[eTaTHOTO BOJIOKHA);

—  IPOBOAMUTH ONBITHI 110 PACHO3HABAaHUIO OPraHMUYECKUX BEILECTB: INIMLEPHUHA, YKCYCHOM
KHCJIOTHI, HEMIPEAEIIbHBIX KUPOB, TIIIOKO3bI, KpaxMaia, OEJIKOB — B COCTAaBE MUIIEBBIX POIYKTOB
1 KOCMETHYECKUX CPEICTB;

—  BJIAJETh NMpaBWIaMHU U NpHeMaMu 0e30MacHOi paboThl ¢ XMMHUYECKUMH BEIIECTBAaMH U
71a00paTOPHBIM 000PYIOBAHUEM;

—  YCTaHaBIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEAKIIUU U CMEIICHHUs XUMUYECKOTO
pPaBHOBECHsI OT pA3IMYHBIX (DAKTOPOB C LENBIO OINPENEICHUS ONTHMAIbHBIX YCIOBHI
IPOTEKAaHUS XMMUUECKUX IIPOLIECCOB;

—  NPUBOJUTH IIPUMEPBI TUAPOIIN3A COJIEH B IIOBCETHEBHOM KU3HU YEIIOBEKA;

—  IPUBOJUTH IIPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuid B IMPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIACATEIBHOCTH OPraHU3MOB;

— TNPUBOAUTH HPUMEpPbl XMMHUYECKHUX pPEAaKLUMH, PACKPBIBAIOLIMX OOLIMEe XUMHUYECKUE
CBOMCTBA IIPOCTBIX BELIECTB — METAJIOB U HEMETAILJIOB;

— TPOBOAMTH pacyeThl Ha HAXOXAEHUE MOJIEKYSIpHOW (OpMyIbl yriaeBoJopoda Io
IPOAYKTaM CTOPaHHS U IO €ro OTHOCUTEIbHOW IUIOTHOCTH U MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJIILIIUX B €r0 COCTaB;

—  BIAJAETh IpaBWIaMU 0€30IacHOr0 OOpallleHHs C €AKUMH, FOPIOYMMHU U TOKCHUYHBIMH
BELIECTBAMM, CPEJICTBAMU OBITOBOW XHUMMUH;

—  OCYLIECTBIATh MOMCK XHMHYECKOH HHGpOpMalMU 10 HA3BaHUAM, HACHTHU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KpPUTHMYECKM  OLICHMBAaTh M  HMHTEPIPETHPOBAaTh  XMMHUYECKYI0  HMH(POPMALHIO,
CoJIep KalyIocs B COOOLIEHUSIX CPEACTB MacCOBOM nH(popmaluu, pecypcax MHTepHeTa, HayuHO-
HOIYJISIPHBIX CTaThsX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISAX BBIABIICHUS
OIIMOOYHBIX CYXI€HUN U (OPMUPOBAHUS COOCTBEHHOH MO3UIINN;

—  TPeACTaBIATh IMYTH PEIIEHUs INIOOATBHBIX MPOOJIEM, CTOSIIUX MEpe] YeIOBEUYECTBOM:
HKOJIOTMUYECKUX, SHEPTeTUUECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

BbIHyCKHHK Ha 0230BOM YPOBHE IMMOJIYYHUT BO3MOKHOCTb HAYYHTHCH:

—  WIIIOCMPUpOBams HA NPUMEpPax CMAHOBIEHUe U IBOTIOYUIO OPSAHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

—  UCNONb3068aMb MemoObl HAYYHO2O NO3HAHUS NpPU BbINOJHEHUU NPOEKmOo8 U yueOHO-
UCCNe008amenbCKUX 3a0ad No U3VHeHUI0 C8OUCMS, CHoco008 NONYyHeHUs U PACnO3HABAHU
OPeAHUYECKUX BeUjeCm8,

—  00vbsACHAMb NpuUpoOdy U CROCOObl 0OPA30BAHUSL XUMUYECKOU CB3U. KOBAIEHMHOU
(nonapHOLl, HeNnoNapHOLL), UOHHOU, MemAalIudeckou, B000POOHOU — C Uelblo OnpeoeeHusl
XUMUYECKOU AKMUBHOCTU 8EUEeCME;

—  YCMaHaenueamv 2eHemudecKylo C:A3b MeHcOy KIACCaMU OpP2aHUYecKux eeujecms Ois
000CHOBAHUS NPUHYURUATBLHOU 803MONCHOCIU NOJYYEHUSl OPLAHUYECKUX COeOUHEHUN 3A0AHHO20
COCmMasa u CmpoeHusi;
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—  YCmMauaenueamsv 63auMOCEA3U MexHcoy haxmamu u meopuel, NPUYUHOU U CLeOCm8uUem
npu auanuze NpoONeMHbIX CUMYyayuli U 0OOCHOBAHUU NPUHUMAEMbIX peuleHUutl HaA OCHO8e
XUMUYECKUX 3HAHUUL.

valTepvm oueHunBaHUA pa3siMdHbIX BUAOB AeATeJNIbHOCTU

I. KpuTepuu ¥ HOpMbI OLIEHOYHOM 1eATEIHLHOCTH.

B ocHOBy kpuTepueB OICHKH y4eOHOW NEATEIbHOCTH YYaIIMXCS MOJOKEHbl 00bEKTHB-
HOCTb U €MHBIN MOAXO/.

[Ipu 5 - GayTEHOM OLICHKE JJI BCEX YCTAaHOBJICHBI

1. O0mennaaKkTH4YeCKue KPpUTEPUH.

Oyenka "5" cmasumcs 6 ciyuae:

1. 3Hanus, MOHUMaHUs, TITyOUHBI YCBOCHHUS 00YUYaIOIIMMCS BCET0 00bEMA MPOrpaMMHOTO
MaTepuana.

2. YMeHUs BBIICNATD IJIaBHbBIE MOJIOKEHUS B H3yYEHHOM MaTepHalie, Ha OCHOBaHUU (ak-
TOB U MPHUMEPOB 000011aTh, J1eJaTh BBIBOJbI, YCTAHABIUBATH MEXKIPEIMETHBIC U BHYTPHUIIPE-
METHBIE CBSI3H, TBOPUYECKU MPUMEHSET MOJyYeHHBIC 3HAHUS B HE3HAKOMOM CUTYaIIHH.

3. OrcyrcTBHE OIIMOOK U HEAOYETOB MPU BOCIHPOU3BEAECHUU H3YYEHHOI'O Marepuaa,
IIPU YCTHBIX OTBETAX YCTPAHEHHE OTIEJIbHBIX HETOUHOCTEW C IMOMOIIBIO JIOIOJHUTENBHBIX BO-
IIPOCOB YUYHUTENs, COOMIOACHNE KYAbTYphl MHUCBMEHHOW W YCTHOM pedH, MpaBMIl OPOPMIICHHS
MMCbMEHHBIX Pa0oT.

Oyenka "4":

1. 3HaHKe BCero M3y4eHHOro MPOrpaMMHOI0 MaTepuara.

2. YMeHUH BBIACTATH TJIaBHBIE MOJOXKEHHS B U3YYEHHOM MaTepuale, Ha OCHOBaHUU (hak-
TOB U MPUMEPOB 0000IIATh, J1e1aTh BHIBOJbI, YCTAHABIUBATH BHYTPHUIIPEIMETHBIE CBS3H, MPH-
MEHSTh NOJyYEHHbIEC 3HaHUS Ha MPAKTUKE.

3. He3nauurtenwHble (HErpyObIe) OIMTMOKN M HEOYETHI IPU BOCTIPOU3BEACHUH W3YUEHHO-
ro MaTtepuana, cCoOII0IeHNE OCHOBHBIX MPABUJI KYJIbTYPbl MUCbMEHHON M YCTHOM peuu, MpaBUIl
odopMIIeHUS MTUCHbMEHHBIX PadoT.

Oyenxa "3" (ypOBEeHb MPEACTABICHHUM, COUETAIONIUXCS C AJIIEMEHTAMH HAYYHBIX IOHS-
THN):

1. 3HaHMe M yCBOEGHHE MaTepualla Ha YpOBHE MUHHMMAJbHBIX TPeOOBaHUN MPOrpaMMBbl,
3aTpyAAHEHUE MPHU CaMOCTOSATEIbHOM BOCIPOM3BEACHNUHU, HEOOXOAUMOCTh HE3HAYUTEIbHOH IO-
MOIILY IIPETIOAABATETIS.

2. YMmeHue paboTaTh Ha ypOBHE BOCIPOM3BEICHUS, €CTh 3aTPYJHEHUS MPH OTBETAX Ha
BUJOU3MEHEHHBIE BOITPOCHL.

3. Hanuuue rpyOoii om0k, HECKOJIBKUX HErpyObIX MPU BOCIPOU3BEIEHUN N3YYEHHOTO
MaTepuaia, He3HaAUNTEeIbHOE HECOOII0IeHNEe OCHOBHBIX MPaBUJ KYJIbTYpbl MMCbMEHHON U yCT-
HOU peuH, IpaBuiI 0pOPMIICHHS MMCbMEHHBIX paboT.

Oyenka "2":

1. 3HaHue W YCBOEGHME MaTepHaja Ha YpOBHE HMXK€ MUHUMAJIbHBIX TpeOOBaHW IMpo-
rpaMMBbl, OT/I€IbHbIE MTPEJICTaBICHH 00 N3yUeHHOM MaTepuase.

2. OtcyrcTBHEe yMEHUN paboTaTh HAa ypOBHE BOCIPOU3BENECHHS, €CTh 3aTPYAHEHUS MpPHU
OTBETax Ha CTaHIapTHbIE BOIPOCHI.
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3. Hannune HECKOIBKHUX TPYObIX OMMOOK, OOJIBIIIOr0 YKCIIa HErPYyOBIX MPH BOCTIPOU3BE-
ACHUW HU3YYCHHOI'O MaTcpualjia, 3HAUYUTCIIbHOC HCCOGHIO,Z[GHI/IG OCHOBHBIX IIpaBUJI KYJIbTYPbI
NUCHbMEHHOW U YCTHOM peuu, npaBmil 0hOpMIICHHUS! MTUCbMEHHBIX PadoT.

2.YCTHBI OTBeT.

Oyenxa "5" cmasumcs, eciu yueHux:

1) IToka3piBaeT ri1ybOKOE U MOJHOE 3HAHHE M NMOHMMAaHHE BCEro 00bEMa MpPOrpaMMHOTO
MaTepuaa; MoJIHOE IOHUMAaHHUE CYIIHOCTH PacCMaTPUBAEMBbIX MOHATHUH, SIBIICHUN U 3aKOHOME-
HOCTEU, TEOPUI, B3aUMOCBSI3EH;

2) YMeeT cocTaBUTh MOJHBINA U MPaBUIIbHBIA OTBET Ha OCHOBE M3yYEHHOI'O MaTepHuala;
BBIJIETIATh [J1aBHBIEC IOJIOKEHUS, CAMOCTOSATEIBHO MOATBEPKIATh OTBET KOHKPETHBIMU IIPUMeE-
pamu, ¢akTamMH; CaMOCTOSTEIbHO M apryMEHTHUPOBAHO JAENaTh aHaIn3, 000OIIECHHUs, BBIBOJBI.
YcraHaBnuBaTh MEXIpPEIMETHBIC (HA OCHOBE paHee MPHOOPETEHHBIX 3HAHWI) U BHYTPHIIPEI-
METHBIE CBSI3U, TBOPYECKU IPUMEHSATH IMOJIYyYEHHbIE 3HAaHUS B He3HAKOMOM cutyanuu. [locneno-
BaTeJbHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30LIMO0YHO M3Narath y4eOHBIM MaTepual; JaBaTh
OTBET B JIOTUYECKOM MOCIEA0BATEIBHOCTU € UCIIOIb30BAHUEM MTPUHATON TEPMHUHOJIOTHUH; 1€TIATh
COOCTBEHHBIE BBIBOJIBI; (HOPMYIUPOBATH TOYHOE ONPEACICHUE U UCTOIKOBAHNE OCHOBHBIX IOH SI-
TUH, 3aKOHOB, TEOPUI; IIPU OTBETE HE MOBTOPATH AOCIOBHO TEKCT Y4eOHHUKA; U3JlaraTb MaTepual
JUTEPATYpPHBIM SI3bIKOM; MPABUIBHO M OOCTOSTENILHO OTBEYATh HA JIONOJHUTENIbHBIE BOIPOCHI
yuutens. CaMOCTOSATENbHO M PallMOHAIBbHO HCIIOJIb30BATh HArJIsAHBIE [OCOOMS, CIPaBOYHbBIE
MaTepHalbl, YUeOHUK, TOMOJHUTEIBHYIO JTUTEPATypy, MEPBOUCTOYHHUKH; HMPUMEHSITH CHCTEMY
YCIIOBHBIX 0003HAUYEHUI MPH BEICHUU 3aMUCEH, COMPOBOXKAAIONINX OTBET; UCHOJIb30BAHUE IS
JI0Ka3aTeNbCTBA BHIBOJIOB U3 HAOIOIEHUH U OTBITOB;

3) CamocTosTeNnbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOJIyYeHHbIE 3HAHUS B pe-
[IEHUH [IPOOJIeM Ha TBOPUYECKOM YPOBHE; IOMyCKaeT He Oojiee OHOr0 He04ETa, KOTOPBIN JIETKO
WCIIPABIISET MO TPEOOBAHUIO YUHUTENS; UMEET He0OXOIUMbIe HaBBIKUA pabOThI ¢ MPUOOpaMu, Yep-
TeXaMH, CXeMaMHU U rpaduKamMu, COMYTCTBYIOIUMHU OTBETY.

Oyenka "4" cmasumcs, eciu yueHux:

1) Iloka3piBaeT 3HaHUS BCETO M3YYEHHOIO MPOTrpaMMHOr0 marepuana. J[aér mosHbiil u
IPABWJIbHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPUI; HE3HAUUTENbHbIE OIIMOKN U HEAOYETHI MpHU
BOCIIPOM3BEICHUM M3YUYEHHOTO MaTepuaia, Olpe/esIeHUs] OHATHH J1al HermoJHble, HeOOobIIne
HETOYHOCTH IIPU UCIOIb30BAHUU HAYYHBIX TEPMUHOB WM B BBIBOJIAX U 000OIIEHUAX U3 HAOIIIO-
JIEHUI W OIBITOB; MaTEpUajl U3J1aracT B ONPEAEICHHON JOTMYECKON MOCIIEN0BATENbHOCTH, TIPU
ATOM JIONYCKaeT OJIHY HEerpyOyro OlIMOKY MM He 6ojiee ABYX HE0UETOB U MOXKET UX UCIPABUTh
CaMOCTOSITENIbHO IIPU TPeOOBAaHUU WM MPU HEOOJBIIONH MOMOIIM MPENoIaBaTels; B OCHOBHOM
YCBOMJI Y4e€OHBIM MaTepua; MOATBEP)KIAET OTBET KOHKPETHBIMU NPUMEPAMHU; IPABUIILHO OTBE-
YaeT Ha JONOJIHUTENIbHbBIE BOIIPOCHI YUUTEIIS.

2) YMeeT caMOCTOSTENbHO BBIIEIATH IJIaBHBIE MOJOXKEHUS B U3yYEHHOM MaTepuaie; Ha
OCHOBaHMHU (PAKTOB U MPUMEPOB 0000INATH, A€TaTh BBIBOJbI, YCTAHABIMBATh BHYTPUIIPEIMET-
Hble CBs3H. IIpUMEHATH MOJIy4YEHHBIE 3HAHUS HA NPAKTHKE B BUJOU3MEHEHHOM CHUTYyallMH, CO-
Onr01aTh OCHOBHBIE MPABMJIa KYJIBTYphl YCTHOW pPeYd M COMPOBOXKJIAIOIIEH MUCHMEHHOW, HC-
I10JIb30BATh HAyYHbIE TEPMUHBI;

3) He obnagaetr qocTaTOUYHBIM HAaBBIKOM pabOThI CO CIIPaBOYHON JIUTEpaTypoi, yueOHU-
KOM, MIEpPBOMCTOYHUKAMU (IIPAaBUIBHO OPUEHTUPYETCSI, HO pabOTaeT MEJICHHO).

Oyenka "3" cmasumcs, eciu yueHux:
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1. ycBOMIJI OCHOBHOE COJIep:KaHHEe yueOHOro MaTepuana, UMeeT IpoOesibl B yCBOGHUU Ma-
Tepuala, He MPEMmsITCTBYIONIUE NalbHEHIIIEMy YCBOCHHIO POTPAMMHOT0 MaTepraa;

2. Marepuall u3JaraeT HECHCTeMAaTU3MPOBAaHHO, ()parMEHTapHO, HE BCErAa IMOCIEI0Ba-
TENBHO;

3. MOKa3bIBaeT HEIOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTIICIBHBIX 3HAHUN M YMEHHI; BHI-
BOJIbI U 000O0ITICHUST apryMEHTUPYET ¢1a00, AOMYyCKaeT B HUX OIITHOKH.

4. nonmycTui OIMOKU U HETOYHOCTH B UCIOJIb30BaHUM HAyYHOU TEPMUHOJIOTUHU, ONpe/ie-
JICHUSI TIOHSATHUH J1aJ]1 HETOCTaTOUHO YETKHUE;

5. He HUCIOoNb30Ball B Ka4eCTBE JOKA3aTENbCTBA BBHIBOJABI M 0000IIEHUS U3 HAOJIOICHUH,
(aKTOB, OIBITOB WJIH JOITYCTHJI OIIUOKHU TIPU UX U3JI0KECHUU;

6. HCTIBITHIBACT 3aTPYIHEHUS B TPUMECHECHNUN 3HAHHIA, HEOOXOAUMBIX JIJIsl PEIICHUs 3314
pa3IMYHBIX TUIIOB, TPH OOBSICHEHUH KOHKPETHBIX SIBIICHUH HA OCHOBE TEOPH M 3aKOHOB, WJIH B
MOITBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO MPUMEHEHHS TEOPHIA;

7. OTBEUaeT HEMOJIHO Ha BOIMPOCHI YUHUTENs (YImyckas U OCHOBHOE), WM BOCIPOU3BOJIUT
coJlep)KaHue TeKCTa yueOHUKaA, HO HEIOCTATOYHO MOHUMAET OT/IEIbHbIC MOJIO0XKEHHS, UMEIOIIUE
Ba)XHOE 3HAYECHHE B 3TOM TEKCTE;

8) oOHapyXKHBaeT HEIOCTATOYHOE MOHUMAaHKUE OTIEIbHBIX MOJIOKEHUN MPU BOCIIPOU3BE-
JICHUH TEKCTa y4eOHHKa (3aIUCe, TEPBOMCTOYHUKOB) HIIM OTBEYAST HEMOJIHO HAa BOMPOCH! YUH-
TeJIs, OITYCKasl OJIHY-/IBE TPyObIe OITHOKH.

Oyenka "2" cmasumcs, eciu y4eHux:

1. HE YCBOWII M HE pacKPbLT OCHOBHOE COJICpKaHHUE MaTepraa,

2. He eJIaeT BBIBOIOB U 0000IIEHUH.

3. He 3HAeT W HE NMOHMMAaET 3HAYUTEIbHYIO WJIM OCHOBHYIO YacTh MPOTPaMMHOIO MaTe-
pHalia B mpejenax NOoCTaBICHHBIX BOIIPOCOB;

4. nnn umeet ciaabo chopMUpOBaHHBIC U HETIONHbBIE 3HAHUS U HE YMEeT MPUMEHSTh UX K
pEIIeHNI0 KOHKPETHBIX BOIIPOCOB U 33/a4 10 00pasily;

5) wnm nipu oTBeTe (HA OJUH BOMPOC) OMycKaeT 0osiee IBYX IpyObIX OIIMOOK, KOTOPHIE
HE MOXET HCIIPABUTH JAXKE TIPU TOMOIIH YIUTEJIS.

3.01eHKa CaMOCTOATENBHBIX TUCHBMEHHBIX U KOHTPOJIBHBIX padoT.

Oyenka "5" cmasumcs, eciu yuenux:

1. BeIOJTHUI paboTy 6e3 OMMOOK U HEI0UETOB;

2) nonycTui He 6ojee 0JTHOTO Hel0ueTa.

Oyenka "4" cmasumcs, eciu yueHux BBIIOTHWI PabOTy NOJHOCTBIO, HO JJOITyCTHII B HEM:

1. He Gosiee oAHOM HETPYOOU ONTMOKK U OTHOTO HEJI0UETA;

2. unu He 6oJiee ABYX HEJ0UETOB.

Oyenka "3" cmasumcs, eciu yyeHux IPaBUILHO BHITIOJIHWI HE MEHEE TTOJIOBUHBI pabOThHI
WA JOTYCTHIL:

1. He Gonee ABYX rpyObIX OLINOOK;

2. unu He 6ojee 0JIHOM TpyOoit M 01HOM HerpyOo oIMOKH U OHOTO HEJJ0YETa;

3. wu He OoJee ABYX-TpeX HEerpyObIX OMNOOK;

4. unu otHON HErpyOoil OIIMOKYU U TPEX HEJA0UETOB;

5) u¥ IpH OTCYTCTBUH OMIMOOK, HO TIPY HAJTMYWH YETHIPEX-TIATH HEJIOUETOB.

Oyenka "2" cmasumcs, ecnu yueHux:
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1. momycTus 4uciao OomuOOK M HEI0YEeTOB MPEBOCXOIIEe HOPMY, IIPH KOTOPOH MOKET
OBLITH BEICTaBJIEHA OleHKa ""3";

2. WM €CITU TIPABUWJILHO BBITIOJIHWI MEHEE MOJIOBUHBI PaOOTHI.

[Ipumeyanue.

1) YuuTens nuMeeT npaBo NOCTaBUTh YUYEHHUKY OLIEHKY BBIIIE TOH, KOTOpast MpeaycMoTpe-
Ha HOPMaMH, €CJIM YYEHUKOM OPUTHHAIILHO BBIMIOJHEHA paboTa.

2) OueHKH ¢ aHAJIM30M JOBOJASITCS IO CBEJCHUS YJallluXcsl, KaK IPaBUIIO, HA TOCIEeNYIO-
HIeM ypoKe, IipeycMaTpuBaeTcs paboTa HaJl OlIMOKaMu, YCTpaHEeHue MpoOesIoB.

4. OueHka NpakTU4ecKnux pador

OtmeTKka «5» - MPAaBUIBHBIN M MOJHBIA OTOOpP MCTOUYHUKOB 3HAHWMN, PAMOHAIBHOE UX
UCTIOJIb30BaHUE B ONPE/ICICHHOM MOCIIEA0BATEILHOCTH; COOIIO/ICHUE JIOTUKU B OMHMCAHUM MU
XapaKTEPUCTHKE 0OBEKTOB; CAMOCTOSITEIILHOE BBHIIIOJHEHHE U ()OPMYITMPOBKA BHIBOJIa HA OCHOBE
NPAaKTUYECKON NEATETbHOCTH; aKKypaTHOE M pallMOHaIbHOE O(POPMIICHHE Pe3yJIbTaTOB paboThI;
OTCYTCTBHE OLIMOOK, KaK MO TEKYIIeMYy, TaKk U MO MPeblayleMy y4eOHOMY MaTepuay; JI0myc-
KaeTcs He OoJiee OJTHOTO HEeIoueTa.

OtrMeTKa «4» - MPAaBUIBHBIA U MOJHBIM OTOOP UCTOYHMKOB 3HAHUH, PALlMOHAILHOE UX
MCIIOJIb30BaHUE B OIPEACICHHON MOCIEeN0BATENILHOCTH; COONIOICHNE JIOTUKU B OMHCAHUU WITU
XapaKTEPUCTHKE OOBEKTOB; MOJHOTA W TOYHOCTH PACKPBHITHS BOIPOCA; CAMOCTOSTEIILHOE BbI-
NOJTHEHHE U (POPMYITHPOBKA BBIBOJA HA OCHOBE IMPAKTUYECKOH JESITEIBHOCTH; €CTh HeOObIIme
HEIOYEeTHI TI0 0(hOPMIICHHIO U HECYIIECTBEHHBIE TI0 COJEPKAHUIO (10 TPEX HEJJOUYETOB).

OtMmeTKa «3» - MPaBUIIbHOE UCTIOIH30BAaHNUE OCHOBHBIX HCTOUHUKOB 3HAHWI; HEOPEKHOE
odopmiieHne paboThI; TOMYCKAIOTCS HECYIECTBEHHbIE OMMOKH (1-2) U HEeTOYeThl M0 CYTH pac-
KPBIBAEMBIX BOIIPOCOB (2-3).

OtrMeTka «2» - HEyMEHHE OTOMpATh U HCIIOJIB30BATh OCHOBHBbIE MCTOUYHUKH 3HAHUM;
€CTh Cepbhe3HbIe OMMOKH MO coAepxaHuio (0onee Tpex) U HeJpodeThl (0oiee Tpex); OTCYTCTBHE
HABBIKOB O(OpPMIICHHUS, WJIM TOJIHOE HEYMEHHE HCIOJIb30BaTh MCTOYHHKH 3HAHUH, HEYMEHHE
MIPOBOJIUTH HAOIIOJIEHUS B IPUPO/IE.

IIpuMeyanue. YuuTellp UMEET NIPaBO MTOCTaBUTh YYEHUKY OLEHKY BBIIIE TOM, KOTOpas
peIyCMOTPEHa HOpMaMH, €ClI YYeHHKOM OPHTHHAJIBHO BBITIOIHEHA padora. OLEHKH ¢ aHaIH-
30M JIOBOJSTCS 0 CBEJCHHS yJaIIUXCsl, KaK MPaBHIIO, HAa TIOCIEAYIONMEM YpOKe, IpeaycMaTpu-
BaeTcs paboTa HaJ ONIMOKaMH, yCTpaHEHUe MPoOeIIoB.

5. Ouenka TecTOBBIX padoT

Onenka «5» craBurcs 3a 86% - 100% HaOpaHHBIX 06aJIIOB.
Ouenka «4» craButcs 3a 71% - 85% OGamos.

Onenka «3» craBurcs 3a 50% - 70% OGamnos.

Ouenka «2» craButcs 3a MmeHee 9eM 50% Oasios.

6. O0mas kmaccuguKaius omuooK.

[Ipu oneHke 3HAHUI, YMEHHI U HABBIKOB YYal[UXCS CIENYeT YUYUTHIBATh BCE OIIMOKHU
(rpyOble 1 HerpyObIe) U HEJJOYETHI.

I'pybvimu cuumaromes cnedyowue owuoKu:

1) He3HaHME OMpPE/ICIICHUS] OCHOBHBIX TIOHATHH, 3aKOHOB, TIPABHJI, OCHOBHBIX TOJIOKEHUH
TeopuH, He3HaHue (HOpPMYII, OOIIETPUHATHIX CHMBOJIOB 0003HAYEHUN BEIIMYWH, €IUHUI] UX W3-
MEpPEHHS,
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2) He3HaHWE HAUMEHOBAHWW €IWHMII M3MepeHus (pu3nka, XMMHUs, MaTeMaTuka, OHMOJI0-
rus, reorpadus, yepuenue, Tpynooe ooyuenue, ObX);

3) HEyMEeHUE BbIIEIUTh B OTBETE IJ1aBHOE;

4) HeyMeHHe IPUMEHSATh 3HAHUS JIJIsl pEIICHUs 3a/1a4 U OObSICHEHHS SBJICHUIA;

5) HEyMeHue JieNiaTh BBIBOJIBI U 000OIICHNUS;

6) HeyMEHHE YNTaTh U CTPOUTh IPaUKK U NPUHLIUITHAIBHBIE CXEMBI;

7) HeyMeHHe NOJATrOTOBUTh YCTAaHOBKY WM JIaOOpaTOpHOE 000pyHOBaHHE, IMPOBECTH
OIIBIT, HAOJIOACHNUS, HEOOXOJMMbIE pAacueThl WIIM UCIOJIb30BATh IOJIY4YE€HHBIE JAHHBIE [Vl BBIBO-
N0B;

8) HeyMeHue MOJIb30BaThHCS IEPBOMCTOYHUKAMH, YI€OHHUKOM U CIIPABOYHUKAMU;

9) HapyllleHHE TEXHUKHU 0€30I11aCHOCTH;

10) HEOpekHOE OTHOIIEHUE K 000pYI0OBAaHUIO, IPUOOpaM, MaTepHraliaM.

K neepybvim owubkam cnedyem omuecmu:

1) HeTo4yHOCTh (HhOPMYIUPOBOK, ONPEAEICHUMN, MOHATUH, 3aKOHOB, TEOPUH, BbI3BaHHAs
HEMOJIHOTOM 0XBaTa OCHOBHBIX NMPU3HAKOB OIPEENIIEMOro MOHATHS HJIM 3aMEHON OJHOT0-/IBYX
U3 3TUX NIPU3HAKOB BTOPOCTEIIEHHBIMU;

2) omMOKYU MpH CHATHUHU NOKA3aHUI ¢ U3MEPHUTEIbHBIX PUOOPOB, HE CBA3aHHBIE C OIpe-
JIeNICHHEeM [EHBl JEJICHUS HIKAJIbl (HampuMmep, 3aBUCSIINE OT PACHOJIONKEHHUS HW3MEPHTEIBHBIX
puOOpPOB, ONITUYECKUE U IP.);

3) omnOKy, BbI3BaHHBIE HECOOJIIOIEHUEM YCIOBUM MPOBEACHUS ONbITA, HAOIIOIEHUS, yC-
J0BUM paboTel IprOopa, 000py10BaHUS;

4) ommOKN B yCIOBHBIX 0003HAUEHMSIX HA MPUHIMIIHAIBHBIX CXEMaX, HETOYHOCTh I'pa-
¢buka (HampuMep, U3MEHEHHUE yIJia HAaKJIOHA) U JIp.;

5) HepalMOHaJIBHBIH METOJ pEIIeHUs 3a7ayd WM HEeIO0CTaTOYHO MPOAYMAHHBIM IJIaH
YCTHOTO OTBETa (HapylLIeHHE JIOTUKH, IIOJJMEHA OTIENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIEH-
HBIMH);

6) HEepalMOHAJIbHBIE METO/1bI pa0OTHI CO CIIPABOYHOM U IpYTrOM JINTEPaTypoOu;

7) HEYMEHHE pelIaTh 3aa4H, BBIIOIHATE 33/I1aHUS B OOIIEM BH/IE.

Henoueramu sBisrores:

1) HepanmoHAaJIBHBIE NMPUEMBI BBIYHUCICHUH W NPEOOpa30BaHMM, BBHITIOJHEHUS OIIBITOB,
HaOJIIOIeHUH, 3aJaHHUI;

2) omMOKH B BEIYUCICHUSX (apupMETHUECKHE - KPOME MaTEMaTHKH);

3) HeOpexHOe BBIOJTHEHNE 3aliCel, uepTexe, cxem, rpaduKoB;

4) opdorpadudeckre 1 MyHKTyallMOHHbIE OMIUOKU (KPOME PYCCKOTO SI3bIKA).

7. KpuTepnu OLCHUBAHUSA ITPOCKTOB YYAIIIUXCH

Kpurepun onenkn CoaepixkaHue KpUTepUsi OLEHKHU Koxa-Bo
MPOeKTa 0aJ1s10B

AKTyanbHoOCTh 0~ | Hackonbko pabota MHTEpecHa B mpakTuyeckoM uiu teope- | Ot 0 1o 1

CTaBJICHHOIi po- TUYECKOM IlIaHe?

0J1eMblI Hackonbko pabora sBisiercst HoBoit? Obparaercs a arop | Ot 0 10 1

K mpolJieMe, JUTsl KOMIUIEKCHOTO PEIIeHUsI KOTOPOU HET To-
TOBBIX OTBETOB?

BepHo 11 onpenieni aBTop akTyalibHOCTh paboThI? Or0 101

BepHo 1 onpenieneHsl 1enu, 3a1a4d padoThI? Ot 0 o 2
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Teopernueckas u/ | Pe3ynpTaTsl ucciie[OBaHMs TOBEAEHBI 10 UeU (IOTEHIU- O1 0102
WIN NPAKTHYeCcKasi | aIbHOM BO3MOXHOCTH) IPUMEHEHMSI HA IIPAKTHKE.
LeHHOCTh [Iponenannas paboTa pemaeT win aetaibHo npopabdatsiBaet | Ot 0 10 2
Ha MaTepuaie MpodieMHbIe TEOPETUUECKHE BOIIPOCHI B OI-
peIeIeHHOM HayYHOU 00J1acTh
ABTOp B paboTe ykazan TeopeTudeckyto u / uiaum npaktude- | Ot 0 g0 1
CKYIO 3HaYMMOCTh
CootrBercTBHe Me- | LlenecooOpa3HOCTh MPUMEHSIEMBIX METOA Or0 ol
TOAOB padoTsl TH- | CoOII0IeHNE TEXHOJIOTUH HCIIOIH30BAHMS METO/IOB Or0mol
nmy npoeKTa
KauecTBo coaep- BBIBOJIbI PA0OTHI COOTBETCTBYIOT IOCTABJICHHOM 1SN Or0mo?2
JKAHUS IPOEKTHOM | OPUTHHAIBHOCThH IMPOCKTA Ot 0 o 2
padoThI B MPOEKTE €CTh pa3ACICHUE HA JOTUYECKUE YaCTH, KOMIIO- Or0mo?2
HEHTBI, B KaXKJIOM U3 KOTOPBIX OCBEILIAETCS OT/IeTbHAs CTO-
poHa paboThI
€CTh JIM UCCIICZIOBATEIILCKUAN aCIIeKT B paboTe Ot 0 o 2
€CTbh JIU y pabOThI EPCIEKTUBA PA3BUTHUSA Or0 ol
KauecTBO mpoayk- | MHTepecHas opMa mpoLyKTa IpoeKTa Or0pgo?2
Ta NMPOEKTA 3aBEpUIEHHOCTh 3aMbIciia MPOAYKTa Ot 0102
JIETKO B UCTIOJIb30BAaHUU Or0mol
ACTETUYECKask COCTABIISIONMIAs MPOAYKTA Or0mol
KomnereHnTHOCTH UYerkue npeAcTaBIeHUs O HENsIX padoThl, O HAPABIECHUSIX Ot 0102
YYACTHHKA NPH €€ pa3BUTHS, KpUTHYECKAsl OI[EHKA Pa0OTHI U MOJTYYEHHBIX
3ammTe padoThl pe3yNbTaToB
(mpe3eHTaumu, JloKIaIuuK U3BACHSIETCS SICHO, YETKO, MOHSTHO, YMEET 3a- Ot 0 o 2
caiita, ungopma- MHTEPECOBaTh ayAUTOPHIO, OOpaliaeT BHUMaHUE Ha IJ1aBHbIE
LHMOHHOI'0 IUIAKATA | MOMEHTHI B paboTe
H T.J1.)* Jlokiraquuk onupaeTcss Ha KpaTKUE TE3UCHI, BBIBOJIBI, Otr 0 mo 2
o(OpMIICHHBIE B IPE3EHTAIINH, U PACTIPOCTPAHSET, 00BsIC-
HSET X ayJTUTOPHUHU.
JIoKIIaquuK BBIAEPIKAT BpeMEHHBIE PAMKH BBICTYILICHUS Or0 g0 1
[Ipe3enTanonHbIi MaTepran opopmileH akKypaTHO, B JIO- Or0 101
THYECKOM MOoCe0BaTeIbHOCTH, 0e3 opdorpaduyeckux u
MTYHKTYaITMOHHBIX OMIHOOK
JloKJIaquuK cMOT apryMEHTHPOBAaHO OTBETHTH Ha 3agaHHble | OT 0 10 2
BOIPOCHI JTHOO0 OMpPeNeTUTh BO3MOXHBIE TyTH TTOUCKA OTBE-
Ta Ha BOIPOC (€cITU BOMPOC HE KacaeTCsl HEMOCPEICTBEHHO
MpoJiesIaHHOM paboThl). Eciu mpoekT rpynmnoBoii — To Bo-
MPOCHI 33JIAF0TCS HE TOJIBKO JOKJIATUNKY, HO i OCTaTbHBIM
aBTOpaM MPOEKTa.
uToro CYMMA BAJIJIOB MAK-
CUMYM
37 BAJI-
JIOB*
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*IIpU YCIOBUH MIPOBEICHHS 3aIlUTHI IIPOEKTA.

OOGr11ast OIIEHKA 32 MIPOEKT BHICTABIISCTCS TPH BHIMOJHCHUH BBIIICYKa3aHHBIX TPECOOBAHUI
Ha:

. 50-70% (18-25 6amnoB) - oneHka “3”

. 71-85% (26-33 Oamna) - oreHka “4”

. 86-100% (34-37 6amioB) - oreHka “5”

I1. IlpaBuJia BbICTaBJIEHHSI OLIEHOK NPH aATTECTALMM.

1. TGKYH_IaSI arrecrauuAa: BBICTABJICHUC IMOYPOUYHBLIX OLCHOK 3a pa3JIMYHbIC BUIALI ACA-
TEJIBHOCTU 00YYarOIUXCs B pe3yJibTaTe KOHTPOJIS, IPOBOJUMOM yYHUTEIEM, C YUETOM Beca BUA
JIeATEIbHOCTH.

2. TemaTtnueckas aTTeCTalMs: OLIEHKA 3a KOHTPOJbHYIO WJIM NPOBEPOUYHYIO padoOTy IO
TeMe Kypca B COOTBETCTBHUH C MPEATI0KEHHBIMU KPUTEPUSIMHU.

3. YerBepTHas/mOIYyrooBas arrectamus. BoicTaBiseTcs Ha OCHOBAaHUU OLEHOK, IMONY-
YEHHBIX 00YyYaIOUIMMCs IPH TEMATUYECKOM aTTecTallui, U TeKYIINX OLIEHOK 3a 4eTBEePTh (MOIy-
roJiue) B COOTBETCTBUHU CO CPEIHEB3BEIICHHBIM ITOKa3aTeleM.

4. TlpomexxyTtouHast arrtecrauus. Omnpenensioniee 3HAUEHHWE HMMEET OLIEHKA YCBOEHUS
IPOTPAMMHOTO MaTepuayia 00y4JaroluMCs TPU er0 KOMIUIEKCHOM MPOBEPKE B KOHIE Y4eOHOTO
roja.

5. l'opgoBas atrecranms. Omnpenensercst U3 (HAaKTUIECKUX 3HAHUNA U YMEHUH, KOTOPBIMH
BJIa/ieeT O0yJaroluiicss K MOMEHTY e€ BbicTaBieHUs. OmnpenenseTcs Kak cpeaHee apupmeTrye-
CKOE€ YETBEPTHHIX (IIOTYTO0BBIX) OTMETOK M IPOMEXKYTOUYHOM aTTecTaIiy.

YyebHO-MeTOAUYECKOE N MaTepuanbHO-TEXHUYecKoe obec-
neyeHue obpasoBaTenbHOro npouecca

1. Y4yeOHnkm:
- Kysnenosa H.E., I'apa H.H. Xumus: yuebnuk mis 10 ximacca — M.: Benrana-

I'pad, 2018.

- Kysnenosa H.E., I'apa H.H. Xumusa: yuebnuk jis 11 kmacca — M.: Benrana-
I'pad, 2018.

2. MeToaunueckasi JuTeparypa:

— Kysnenoa H.H, Jleskun A.H. Xumus: 3agaunuk m1s 10-11 knaccoB — M.: Ben-
tana-I"pad, 2018.

- KonrponsHo-usmeputensuble mMarepuansl. Xumus 10-11 kmace. Tpoerybosa
H.IL.; 2017.

— Metoanueckoe nocobue st yuutens: Kysnenosa H.E., [llatanos M.A. O0yue-
HUE XUMHHM Ha OCHOBE MEXIIPEIMETHON HMHTerpanuu: YdeOHO-MeToandyeckoe nocodue. — M:
«Benrana-I'pag, 2017.

3. Texnuueckue cpeacraa:

— Croenmanu3upoBaHHBIM INporpaMMHoO-anmnapaTHelii koMmiieke neparora (CITAK):
MOOWJIBHBIA KOMITBIOTEP, IPOEKTOP MYJIbTUMEAUMHBIN, JOKYMEHT-Kamepa;

—  Harmsanasie mocobusi: cnpaBounbie Tadbsmibl (Ilepuogndeckas cucrema XJ; pacTBO-
PUMOCTb COJIEH, KUCIIOT U OCHOBAaHUI B BOJIE; AIEKTPOXUMUYECKUNA P HAIPSDKEHUM METaJIOB;
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OKpacKa MHAMKATOPOB B Pa3IMUYHBIX CPelax; MpaBuiIa TEXHUKH 0€30IIaCHOCTH MpH paboTe B Ka-
ouHeTe XUMHHU; KQUCCTBCHHLBIC PCAKIIMU HA KAaTUOHBI U aHUOHBI; PACIIO3HABAHUC OPraHUYCCKUX
COGHHHCHHﬁ; OCHOBHBIC KJIACCBbI CJIOKHBIX HCOPTraHWMYCCKUX BCUICCTB; CPABHCHUC MOHSATHH
«U30MEP» U «TOMOJIOTY;

—  VYyeOGHo-npakTHyeckoe U ydyeOHO-1abopaTopHOoe OOOpYIOBAaHHUE: alTEeuKa, XaJaTbl
(unauBHIyandbHAs (opma), Becbl, HAOOP MOCYAbl U MPUHAICKHOCTEH Ui YUEHHUECKOTO JKC-
NepuMeHTa, Habop OAHOK I XpaHEeHUs! TBepAbIX peakTuBoB (30-50 M), Habop CKISHOK (iia-
KOHOB) JUIsl XpaHEHHSI PACTBOPOB PEAKTUBOB, HAOOP MPOOHPOK, HArpeBaTeIbHbBIE TPHOOPHL;

— Cneunanu3upoBaHHas yueOHast MeOeIIb.

4. HNHTepHeT-pecypcesl

— Pecypcet  Emunoit  kojutekumum  1MQpOBBIX  00pa30BaTENBHBIX  PECYPCOB
(http://school-collection.edu.ru/)

— T'otoBUMCH K SK3aMeHaM (https://ege.yandex.ru/chemistry-gia/,
http://chem.cnamrua.pdy/, https://ege.yandex.ru/chemistry/, http://chem.reshuege.ru/)

MNMpunoxeHue
10 kaacc
Ilepeuens konmponwvuvix pabom:
1. YrneBoopoibl.
2. Kucnopoaconepkaiine OpraHHueCKUe COCTUHCHHUS.

3. [TpomexxyTouHast aTTecTanus B popmMe KOHTPOIHHON PadOTHI.

Ilepeuensy npakmuueckux padom:
1. ITomy4yenue 3THWIIEHA U U3Yy4EHHUE €TI0 CBOMCTB.
2. Pemenue sxcnepuMeHTanbHbIX 33ja4 Ha paclioO3HaBaHUE OPraHUYECKUX COETUHE-
HUM.

11 kaace (1 yac B Hees110)
Ilepeuens konmponvuvix pabom:

1. Crpoenne atoma. 113 n IICXS. Crpoenue BemecTBa. BemecTa U X CUCTEMBI.
2. XVMMHYECKUE PEAKIIMH. 3aKOHOMEPHOCTH NTPOTEKAHUSI XUMUUECKHUX PEAKLIUH.
3. [TpomexyTouHas arrectanus B popMe KOHTPOIbHOM pabOTHI.

Ilepeuensy npakmuueckux padom:
1. BimstHue ycnoBuii Ha CKOPOCTh peaKIvy.
2. Pemenne skcriepuMEHTaNbHBIX 337a4 Ha PACIO3HABAHWE HEOPraHUYECKUX U Op-
TaHUYECKUX BELIECTB.
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