MYHULIMTIAJIBHOE ABTOHOMHOE OBIIIEOBPA30OBATEJILHOE YUPEXK/IEHUE
T'OPOJIA POCTOBA-HA-JIOHY

«JINLIEN Ne 11»

«Ymeeporcoeno» «Pacecmompeno»
Hupexrop MAOY «JIuneit Ne 11» Ha 3acegannu HMC
Iloraryesa B.O. ITporokon Ne 1 ot 23.08.2023
ITpukaz Ne 521 ot 31.08.2023 [Tpencenarens HMC Maiibopona T.A.
PABOYAS ITPOI'PAMMA
XUMUsA
ECTECTBEHHBIE HAYKH

(npedomemmnasn odracmp, npeoment)
Yuureas: I'yusko O.B.

Kaace :11 6
KosanuecTBo yacoB, 3a KOTopoe peasninzyercsi pabouas nporpamma: 134 yaca.
3aroa 1 2 3 4 Bcero
YeTBEPTh| YeTBEePTh| YeTBEPTh| YeTBEPTh
Bcero 33 31 42 28 134
KonTtponbsHbie | 2 2 1 6
paboThI
[IpakTrueck 4 1 4 1 10
ne paboThl
JlaGopatopH 9 8 9 3 29
bIe pabOTHI
IIpoexThl
IIporpamma:

[TpumepHast mporpaMma cpeaHero oouero 00pa3oBaHus MO0 XUMUHU.

[Iporpamma asisa 061eo0pazoBaresbHbIX yupexxaeHuid. Xumus. 10-11 kmaccel.
Yrny6néuubiit ypoBeHs. «Jlpoday.

Y4eOHuKkn:

Epémun B.B. Ky3smenko H.E. Tepenun B.U. [po3noB A.A./ Ilox pex. Jlynuna B.B.
Xumus. 11 knace. Yrinyonéunsiit ypoBeHb. YueOnuk. «JIpoday, 2020.
HNHTepHET-pecypChl:

1. http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://www.drofa-ventana.ru

https://scienceforyou.ru/trenirovochnye-varianty-dlja-podgotovki-k-egje

Al Pl Pl

https://vk.com/chem4you

PoctoB-Ha-/lony
2023 — 2024 yuyeOHbIH TOJ
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MHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no xumuu 11 11 b kacca cocraB/ieHa Ha OCHOBe CIIEAYIOIIUX IOKYMEHTOB:

®denepanpHblii 3ak0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanum» ¢
y4€ToM n3MeHeHui, BHeCEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B pegakuuu oT
02.07.2021).

Ob6nactHol 3ak0H «O06 oOpa3oBanuu B PoctoBckoit obmacti» ot 14.11.2013 Ne 26-3C (B penakiuu
ot 05.12.2018).

[Ipuka3z MunnpocBemenus ot 22.03.2021 No 115 «O6 yrtBepxaeHuu Ilopsiaka opraHuzamuv U
OCYIIECTBICHUS  00pa30BaTENbHOM  JACSATETLHOCTH IO OCHOBHBIM  00IIe00pa3oBaTeIbHBIM
porpaMmMaM — 00pa3oBaTeIbHBIM IIpOrpaMMaM HauaabHOrO 0OIIEro, OCHOBHOTO OOILEro U CPeaHEro
o011ero 00pa3oBaHUs).

[Tpuka3z Munucrepcta npocsemieauss PO ot 21.09.2022 Ne 858 "OO0 yTBepxkaeHuu ¢eaeparbHOTO
nepeyHss  yuyeOHHWKOB, JIOMYHICHHBIX K  HCIONBb30BAHHIO TPU  peallu3aldd  HUMEIOLINX
TrOCYJapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTENbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO
o01miero, cpemHero oOIero oO0pa3oBaHUs OPTaHU3ALUSIMHU, OCYIIECCTBISIIOIIMMU OOPa30BATEIbHYIO
JIeATEITLHOCTh M YCTAaHOBJICHUS MPEICIBHOTO CPOKA UCIIOIH30BAHUS UCKITFOYCHHBIX YUeOHUKOB" .
[Ipukaz MwunHoOpHayku Poccum ot 17.05.2012 Ne 413 «OO6 yTBepxkacHUU (eaepaabHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTaHIapTa CpeAHero ooiero oopazoBanus» (B pea. [Ipukazos
MunoOpunaykun Poccum ot 29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne613,
npuka3zoB Munnpocseenus: Poccun ot 14.09.2020 Ne519, ot 11.12.2020 Ne 712).

[Ipumepnasi ocHOBHasi OOpa3zoBaTelibHAs TporpamMma CpemaHero oodmiero oOpasoBanusi (0g00peHa
benepanabHBIM Y4eOHO-METOIMYECKUM 00BETUHEHUEM TI0 00IIeMy 00pa30BaHUIO, IPOTOKOI 3aceIaHHsI
ot 12.05.2016 Ne 2/16).

[Ipumepnas mporpamma Bocrutanus B cooTBeTcTBUU ¢ PI'OC obmero obpazoBanus (omoOpeHa
pemieHneM  QeepalbHOTO  Y4eOHO-METOAMYECKOTO OOBEIUHEHMsSI 10 00memMy o00pa3oBaHHUIO,
npotoko ot 2 utons 2020 r. Ne 2/20).

[TocTanoBiienne ['71aBHOrO TroOCYAapCTBEHHOrO caHuTapHOro Bpaya Poccuiickon ®Penepauuu 0T
28.09.2020 r. Ne 28 "O6 ytBepxneHun canutapHbix mnpasun CII 2.4, 3648-20 "CanurtapHo-
AMHIEMHUOJIOTUYECKUE TPeOOBAHUS K OPTaHU3aIMsIM BOCIIUTAHHS U OOyUEHHS, OTJbIXA U 0310POBICHHS
JeTel 1 MoJIoJexKu".

[TocTanoBienue ['7aBHOrO TOCYAapCTBEHHOIO caHuUTapHOro Bpada Poccuiickoii ®enepauuud OT
28.01.2021 Ne2 «O6 yreepxxaennn CanlluH 1.2.3685-21 «I'uruennueckne HOPMaTUBBI U TPEOOBAHHS
K o0ecriedeHn0 0€30MacHOCTH U (MJTK) O€3BPEAHOCTH IS YesloBeKa (haKTOPOB CPEbl OOUTAHUS.
OcHoBHas oOpa3oBaTenbHasl MporpaMma CpeaHero olIero o0pa3oBaHus, YTBEPKIAEHHAS MPUKA30M
nupekropa oT 31.08.2023 Ne 520.

Yueonpiii iiaH MAOY «JIumeir Ne 11» nHa 2023-2024 y4ueOHBIA TOJ, YTBEPKIEHHBIN MPUKA30M
nupektopa ot 31.08.2023 Ne 520.

[Tonoxenue o paboueit mporpamme MAOVY «Jluneit Ne 11y, yTBepk1€HHOE TPUKA30M AUPEKTOPA OT
10.08.2023 No 497.

Peanuzanms JIoHCKOTO pernoHanbHOr0 KOMIOHEHTa (//PK) MpOWCXOAWT B TEYCHHE roja B TeMax

IPOTPaMMBbI, KOTOpBIE MO COJIEPKAHHIO COOTHOCATCS C pernoHanbHoi Tematukoil (10-12% ot obmero
KOJIMYECTBA YACOB).



IIporpamMmmHo-MeTOAMYECKOE OOecTIeyeHHe
[Iporpamma:
[TpumepHas mporpaMMa CpeIHero o0Iero oopa3oBaHus MO XUMHUH.
[Tporpamma jutst o61ieo0pa3oBaTeabHbIX yupexaeHuil. Xumus. 10-11 kimaccel. YriayOn€HHBIN YPOBEHb.
«dpoday.
VYrnyOneHHbIH YPOBEHb pean3aiuy MporpaMMbl
Peanmuzyerca YMK:
Epémun B.B. Ky3emenko H.E. Tepernn B.U. JIpoznoB A.A./ ITox pexa. Jlyauna B.B. Xumus. 10kmacc.
Yray6néunslit ypoBeHs. YueOHuK. «/Ipodar, 2020.

VYyeOHnast mporpamma paccurtana Ha 136 yacoB (u3 pacuéra 4 4acoB B HEJIEIIO).

PabGouas mporpamma no kypcy xumuu B 11 0 kiacce cocTaBieHa B COOTBETCTBHHM C YUEOHBIM
IJIaHOM, KaJIeHJapHBIM y4eOHBIM rpad)MKOM W paclucaHueM y4eOHbIX 3aHsATud Ha 2022-2023 yueOHbIH
roj u peanusyercs 3a 134 yaca.

Coxkpamaercst 2 yaca 3a c4€T peszepBa

Kypc xumuu HampaBieH Ha JOCTHXKEHHUE CIIEIYIOIIUX meJjie, obecrneynBaroImx pcanm3anuio
JIMYHOCTHO-OPUEHTUPOBAHHOIO JESATEIbHOCTHOTO OX00B K 00YUYEHHIO:
1. ®opmMupoBaHUe YMEHHS BUJETh U IOHUMATh LIEHHOCTh 00pa30BaHUsl, 3HAUUMOCTh XMMUYECKOTO 3HAHUS
JUIS KaXKI0T0 YeJIOBEKa, HE3aBUCUMO OT €ro NMpo(ecCUOHAIBHON 1eATeIb-HOCTH.
2. ®opMHpOBaHUE YMEHHUS Pa3InyaTh (HakThl U OLEHKH, CPABHUBATh OLICHOUYHBIE BBIBO/IbI, BUIETh UX CBS3b
C KpUTEpUSIMHU OLICHOK U CBSI3b KPUTEPHEB C ONpEAENICHHOW CHUCTEMOH 1LIeH Hoc-Tell, (jopMynupoBarh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIUIO.
3. ®opMHpOBaHHE LEIOCTHOIO NPEJCTABIECHUS O MHUPE M pPOJM XUMUU B CO3JaHUM COBPEMEHHOMU
€CTECTBEHHOHAYYHOM KapTHHbI MHpa; YMEHHUA OOBICHATH OOBEKTHI M IPOLECCHl OKpYXKarolein
JNENCTBUTEIBHOCTU (IIPUPOJHOM, COLMATIBHOM, KYJIbTYpPHOM, TEXHUYECKOW CpEIbl), UCHOJB3YS JJIsl 3TOrOo
XVUMHUYECKNE 3HAHUS.
4. TlpuobpereHue onbITa pa3HOOOPAa3HOM IEATETLHOCTH,
OINbITA TIO3HAHMA M CaMOIIO3HAHUS; KIIIOUYEBBIX HABBIKOB, HMMEKOIIMX YHHMBEPCAIbHOE 3HAUEHUE IUIA
Pa3IMYHBIX BUJIOB JIEATEIBHOCTH (HABBIKOB pELICHUs NMPoOJieM, MPUHATHS PELICHUH, MOUCKa, aHalu3a U
00paboTKu MH(pOpMAIK, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHHI, HABBIKOB COTPYIHUYECTBA,
HaBBIKOB 0€3011aCHOr0 0OpalleHHs ¢ BELIECTBAMH B IOBCEAHEBHON KU3HU).

3anaum:

- MaTepUAIILHOE €JUHCTBO BEUIECTB NIPUPOIBI, MX TEHETUYECKas CBS3b;

- IPUYUHHO-CIICICTBEHHBIE CBA3U MEXAY COCTABOM, CTPOCHUEM, CBOMCTBAMHU U IIPUMEHEHUEM BEILIECTB;

- I03HABa€MOCTb BEILIECTB M 3aKOHOMEPHOCTEN MPOTEKaHUSI XUMUYECKUX PEAKLUH;

- OOBSICHSIFOIIAS ¥ TPOTHO3UPYIOIIAs POJIb TEOPETUIECKUX 3HAHUH TSl (PAKTHIECKOTO MaTeprana XUMUU
AJIEMEHTOB;

- KOHKPETHOE XMMHUYECKOE COEJMHEHNE MPEICTABISAET COO0 3BE€HO B HEMPEPHIBHOM LIETIH MTPEBPALICHUM
BELIECTB, OHO y4acCTBYET B KPYyTOBOPOTE XUMUYECKHUX JIEMEHTOB U B XUMUYECKOMN ABOJIIOLINAN;

- 3aKOHBI IPUPOABI OOBEKTUBHBI U TIO3HABAEMBI, 3HAHUE 3aKOHOB JIa€T BOZMOKHOCTH YITPABIISThH
XMMHUYECKUMU NPEBPALICHUSMH BEIECTB, HAXOAUTh 3KOJIOIHYEeCKH Oe30MacHbIe CIocOObI MPOU3BOCTBA U
OXpaHbl OKPYKAIOIIEH CPeabl O 3arps3HEHUI.

- HayKa U MPaKTHKa B3aUMOCBS3aHbl: TPEOOBAaHUS MPAKTHKHU — ABWXKYIIAs CUJIa HAYKH, YCIIEXU MPAKTHKH
00YCIIOBJICHBI JOCTHKEHUSIMHA HAYKH;

- pa3BUTHE XUMHUYECKON HAyKN U XUMHU3ALUKA HAPOJHOIO XO35ICTBA CIIy’KaT MHTEpECAM Y€I0BEKA, NUMEIOT
TYMaHHCTHYECKUH XapaKTep U MPU3BaHBI CIOCOOCTBOBATH PEHICHHUIO TII00ATBHBIX MTPOOIIEM
COBPEMEHHOCTH.

Pouib mpenmera B YueOHOM m1aHe.

B yuyeOHOM muaHe cpeaHel IIKOJIbI y4eOHBIM mpeaMmer «XuMmush» BKIIOUeH B pasnen «EcTtecTBeHHBIE
HayKN».

[Tporpamma yueOHOTO mpeamera «XUMUS» JJISI CPEIHEro 00Iero oopa3oBaHus Ha yIiayOJIeHHOM YpPOBHE
paccunTana Ha 136 4 (4 94 B HE/IEIIO)

Oco0eHHOCTH coep:KaHus NpeaMeTa.



B cucreme cpennero obmero oOpa3zoBaHHs XMMHIO OTHOCAT K TpeAMETHOM obsactu «EcTecTBeHHBIE
Haykn». OCOOEHHOCTH cojepXaHus OOydeHUs XMMUU B CpelIHEH IKosie O0OyCIIOBIIEHBI CHElM(pUKOi
XUMHH KaK HAyKH U IOCTAaBJICHHBIMHU 33JJa4aMHU.

OCHOBHBIMH TPOOJIEMaMH XUMHU SBIISIOTCS:

— HU3Y4YEHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS;

— IOJIy4E€HHE BELIECTB C 3a/laHHBIMHU CBOMCTBaMU;

— HUCCIIeJIOBaHHE 3aKOHOMEPHOCTEN XMMUYECKUX PEaKIMi U MyTel yNpaBieHUs UMH B IEJAX MOTy4YeHUs
HEOOXOJUMBIX YEJIOBEKY BEIIEeCTB, MarepuanoB, 3Hepruu. [loaTomMy B mporpaMMe Mo XMMHMH HAIUIMA
OTPaKEHUE OCHOBHBIE CO/IEP/KATEIbHBIC JINHUMU:

— «BELIECTBO» — 3HAHUS O COCTABE€ U CTPOEHUM BEIIECTB, UX BAKHEUIIUX (PU3NYECKUX U XUMHUYECKHX
CBO¥CTBaxX, OMOIOTMYECKOM JEHCTBUH;

— «XUMHUYECKas peakuus» — 3HaHHUA 00 YCIIOBHUSX, B KOTOPBIX MPOSIBISIIOTCS XMMHUYECKHE CBOWCTBA
BEIIIECTB, CII0CO0aX yNPaBICHUs XUMUYECKUMU MPOLIECCAMU;

— «IPUMEHEHUE BEILECTB» — 3HAHMS M ONbIT MPAKTHUECKOW NEATEIbHOCTH C BELIECTBAMH, KOTOPBIE
HauOoJiee 4acTo ynoTpeOsstoTcs B MOBCEAHEBHOM KM3HM, LIIMPOKO MCIOJIB3YIOTCS B MPOMBIIUIEHHOCTH,
CEJIbCKOM XO034HCTBE, Ha TPAHCIIOPTE;

— «3bIK XMMHUW» — CHUCTEMA Ba)KHEHUIIMX NOHATUN XMMHUU U TEPMUHOB, B KOTOPBIX OHU OIHCBHIBAOTCH,
HOMEHKJIaTypa HEOPraHWYECKUX M OPraHWYECKHUX BEILECTB, T. €. X Ha3BaHUs

(B TOM 4HCle M TpUBHANbHBIE), XUMHUYECKHE (OpMYJbl M ypaBHEHHs, a TaKKe IMpaBWiia IepeBoja
MH(POPMALIUHU C POJHOTO MU PYCCKOTO SI3bIKA Ha SI3bIK XMMUHU M 00paTHO.

B pesynbrare u3ydeHus yueOHOro rnpeamMera « XMMHsD» BBITYCKHUK CpPEIHEH IMIKOJIBI OCBOUT COJIepIKaHuUE,
criocoOcTByolee (HOPMUPOBAHMIO IO3HABATEIbHOM, HPABCTBEHHOM M 3CTETUYECKOH KYJIbTYpBHI.
VYyamuiics OBIajeeT CUCTEMON XMMHUYECKMX 3HAHUN — MOHATHSMM, 3aKOHAMHU, TEOPUSAMU U SI3BIKOM
HayKH KaK KOMIIOHEHTaMHU €CTeCTBEHHOHAYYHOI KapTHHBI MHpa. Bce 3To mo3BoiuT emy copMHpOBaTh Ha
OCHOBE CHCTEMBI IIOJyYeHHBIX 3HAHUH HayyHOE MHPOBO33pEHHE Kak (YHIAMEHT IIEHHOCTHOTO,
HPABCTBEHHOI'O OTHOILIEHUS K IPHUPOJIE, OKPYKAIOLIEMY MUPY, CBOEH KHU3HU U 310pPOBBIO, OCO3HAThH POJIb
XMMHUYECKOH HayKH B TMO3HAHWU M IPEOOpPa30BaHWU OKPYXKAIOIIETO MHpPa, BHIPAOOTaTh OTHOUICHHE K
XMMUH KaK BO3MOXHOM 061acTu OyayIieit COOCTBEHHOH MPaKTHUECKOU eI TeIbHOCTH.

VYcBoenue coaepxkaHus ydyeOHOoro mpeamera «XHUMHSD) OOECHEYUT BBITYCKHUKY BO3MOXKHOCTb
COBEPILIEHCTBOBAaTh M pa3BHBAaTh IIO3HABATEIIbHBIE BO3MOXKHOCTH, YMEHHE YIPAaBISATh COOCTBEHHOMN
MO3HABATENIbHON JeSTeNbHOCTBIO; HWHTEIJICKTyallbHbIe M PEQIEKCUBHBIE CIIOCOOHOCTH; TMPUMEHSThH
OCHOBHBIE HHTEIJUICKTyaJIbHBIE OTIEPAIlH, TAKUe KaK (OPMYJIUPOBAHUE THIIOTE3,

aHaJIM3 U CUHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMAaTN3allus, BbISIBIICHHE IPUUNHHO-CIIEACTBEHHBIX CBSI3el
JUIA WU3Y4YEHMsI CBOWCTB BELIECTB M XHMMHUYECKHX pEaKUUil; UCIOJIb30BaTh PA3JIMYHBbIE HMCTOYHUKHU IJIf
NOJy4YEeHUs1 XUMUYECKOH HH(pOopMaIuy;

CaMOCTOSITENIFHO IUJIAHUPOBAaTh M OPraHM30BBIBATh YYEOHO MO3HABATENbHYIO ACSTEIbHOCTH; pPa3BUBATh
UCCIIeI0BaTEIbCKIE, KOMMYHUKAaTHUBHbBIE U HMHPOPMALIMOHHBIE YMEHHUS.

OCOOEeHHOCTH CTPYKTYpbl M JIOTUKU INOCTPOEHHs Kypca XMMHMU HAIIM CBOE OTPAXKEHHE B y4EOHMKAx
JIMHUHU, KOTOpBIE OTIMYAIOTCS OT aHAJIOTMYHBIX COYETaHHMEM HAayYHOW CTPOTOCTH M3JIOKEHHS M IIMPOKOMH
HaMpaBJIEHHOCTBIO HA IPUMEHEHUE XUMUYECKUX

3HAaHUM B TOBCEJHEBHOW JKM3HU U B XKHU3HM oOmecTBa. B ydyeOHMKax peaiusyercs CHCTEMHO-
JesTeNbHOCTHBIA Moaxof, Jexamuid B ocHoBe DPI'OC. DTOT mOAX0A OpPHUEHTHPOBAH HA KOHKPETHbBIE
pe3yabTaThl 00pa30BaHus, Kak CHCTEMOOOPA3YIOIINNA KOMIIOHEHT

CTaHAapTa, 1€ pa3BUTHE JIMYHOCTH YYallerocs Ha OCHOBE YCBOEHHs YHUBEPCAIbHBIX yUeOHbIX JIeHCTBUH,
MO3HAHUS M OCBOEHUSI MUPa COCTABIISAET 1e7Tb 1 OCHOBHOM pe3yJsIbTaT 00pa3oBaHusl.

N3yvyenne xumuu B 10 u 11 knaccax nmoctpoeHo no auHeHo# cxeme. B 10 knacce n3naraercs matepuan
opraHu4eckoil xumuw, a B 11 kinacce — HeopraHudeckas Xumusi, o01as



XUMUS, XUMHUYECKash TEXHOJIOrus. Marepuan mo HeopraHuyeckod xumuu B 11 kimacce uzydaercs B
cienyromen mnocienoBareabHOCTH. CHadalla pacCMOTPEHBI AJIEMEHTBI-HEMETaJUIbl, 3aT€M 3JIEMEHTHI-
MeTauibl. M3ydeHue 3JIeMEHTOB-METAJUIOB MpeaBapsieT pas3fies, CUCTEMATU3UPYIOMUK OOIIMe CBOWCTBA
METAJUIOB — 3JIEMEHTOB M IPOCTHIX BELIECTB, A TAKKE PACCKa3bIBAIOLIMK O cIulaBax. PaccMmorpeHue
oOmell XMMUM HAYMHAETCSI CO CTPOCHUS aToMa M XMMHUYECKOW CBsi3u. Ha ocHOBE MONy4eHHBIX 3HAHUN
IIKOJbHUKHA 3HAKOMSTCS CO CTPOCHHEM BEIIECTBA, HM3Yy4alOT pPa3JIMYHbIC BHJIBl XUMHUYECKOW CBS3H,
BKJTFOYAsT MEKMOJICKYJIIPHBIE, 1 OCHOBHBIC THITbI KPUCTAJUTMUECKUX PEHIETOK MPOCTHIX BEIIECTB U MOHHBIX
COCIMHEHMM. 3aTeM CJeayeT MaTepHuall, pacCKa3bIBAIOIIMNA O 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUYECKHUX
peakuui. 371ech COYETAIOTCS CBEAEHUS W3 XUMHUYECKOM TEPMOJWHAMHUKH W XUMHYECKOW KHUHETHKH,
MO3BOJISIIOIINAE TOHATh, TOYEMY M KaK MPOTEKAIOT XuMHYeckue peakuuu. Cremyromas Tema Kypca
WUTIOCTPUPYET MIPUMEHEHHE MOJYYSHHBIX 3HAHUNA O 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKIui
Ha TpakTUKe. Peub MaeT o pasmuyHBIX THUMAX XUMHUYECKUX MPOW3BOACTB. OOCykmas 0oO0mue MPUHITUIIBI
XUMHUYECKON TEXHOJIOTHH M paccMaTpuBasi KOHKPETHBIC MPOU3BOJICTBA, MIOJHUMAIOTCS MPOOJIEMbI OXPaHBI
OKpY>KarloIleu Cpeibl.
TexHO0JIOrMU M METOAMKH O0yYeHHS:

1. TexHOJOTHS Pa3BUBAIOIIETO EATEILHOCTHOTO OOYUYCHHUSI.
WNHTepakTUBHBIE TEXHOJIOTHH.
TexHomorus pa3BUTHS KPUTUIECKOTO MBITIUICHHUS.
Texuonorus qudhepeHIMPOBAHHOTO 00yICHUS
NudopmarimoHHbie TEXHOIOTHH.

310poBhecOeperarone TeXHOJIOTHH.
TexHOJIOrMK JUCTAHIIMOHHOTO O0OYYEHHSI C IPUMEHEHUEM HHTEPHET-PECYPCOB

Nk WD

B 11 6 xiacce B paMKax opraHM3allii KOHTPOJIA 32 pealn3aleil IporpaMMbl UCTIONb3YIOTCS CISTYIONIHE BUIbI
NUCBMEHHBIX PaboT: KOHTpoJsIbHAs pabdoTa (6), mpakTudeckue padoTs! (10) nccienoBaTeIbCKHA MPOEKT.
B ycroBuax BpeMeHHOH peanu3anyuy 00pa3oBaTeIbHBIX IIPOrPaMM OCHOBHOTO O0ILIero oOpasoBaHUA C
IIpUMeHeHNeM 3JIeKTPOHHOTO O0yYeHHS U AMCTAaHIMOHHBIX O0Pa30BaTeIbHBIX TEXHOJIOTHH B peKHMe
CaMOM30JIALINY JleTell pyKoBoacTBoBaThCa [loroskeHnem 06 opraHusanuu o6pa3oBaTeIFHOTO IIPOIlecca
C UCIIOJIB30BaHUEM DJIEKTPOHHOTO OOYYeHHU U JUCTAHIIMOHHBIX 0Opa3oBaTeIbHBIX TEXHOIOTUH.
B mporrecce ocymecTBIeHUS peaTH3aliiy IPUMeHAIOTCA Caemyoumye GopMbl O0yUeHN:
® HENOCpeACTBEHHOE B3aUMOJEHCTBHE C OOYYalOIIUMUCA B peXuMe BHAeOKOHbEepeHIuU -—
CMeLIaHHOe OOy4YeHHe C HCIIOIb30BaHHeM cepBuca Google meet, ¢ coxpaHeHHeM oOBeMa
y4eOHOTO MaTepHasa, BETHOCHMOTO Ha TEKYIIWH KOHTPOJIb (B TOM YHCJIe aBTOMAaTU3HNPOBAHHBIH)
U TIPOMEXYTOYHYIO aTTeCTallulo, a TakKXe CPOKOB U (OpPMBI TeKyllero KOHTPOJIA,
IIPOMEKYTOYHOMN aTTeCTalluH.

® OMOCPEAOBAaHHOE B3aUMOJACKCTBHE C oOOydamommmucsa ¢ ucrnoiab3oBanuem 20 u JIOT c
COXpaHEeHHEeM o0beMa 3aJaHUl IS CaMOCTOSITEIIBHOTO W3Yy4YeHHs, CPOKH KOHCYJIbTAIllui, 00beM
y4eOHOTr0 MaTepHalia, BRIHOCUMOT'O Ha TEKYIIUA KOHTPOJb (B TOM YHCJIE aBTOMATH3UPOBAHHBIN) U
MIPOMEXKYTOUHYIO aTTECTAIUIO, CPOKU U (POPMBI TEKYIIIETO KOHTPOJIS, IPOMEKYTOYHON aTTeCTaIlUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

JIMYHOCTHBIE:

*K JINYHOCTHBIM pe3yJIbTaTaM OCBOEHHSI OCHOBHOU 00pa30BaTeNbHOM MPOrpaMMbl:

1) BocnuTaHME POCCUHCKOM I'pa)IaHCKOM HMIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY HAapony,
YyBCTBO OTBETCTBEHHOCTH Tepe PoinHOM, ropAoCcTH 32 CBOM Kpaii, CBOIO PoguHy, IpoIioe U HACTOSIIIEee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBakeHHe K rocyJapCTBEHHBIM CUMBOJIaM (Tepo, drar, THMH);

2) ¢dopmupoBaHHe TpaXKIAHCKOW MMO3WIUU KaK AaKTHMBHOIO W OTBETCTBEHHOTO YJI€HA POCCHICKOIO
o0IIecTBa, OCO3HAIOMIETO CBOM KOHCTHUTYIMOHHBIE IIpaBa W OOS3aHHOCTH, YBaXAlOIMIETO 3aKOH H
MPABOIOPAIOK, 00Ja/lalolero YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaIUIIMOHHBIE HAIIMOHAIBHEIE M 00IEYeIOBEYeCKHE T'YMaHUCTHIECKIE U IEMOKPAaTHIECKIE [ICHHOCTH;

3) TOTOBHOCTH K ciTykeHHI0 OTE4YeCTBY, €ro 3aIluTe;

4) chOopMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU H
OOIIECTBEHHOI MPaKTUKH, OCHOBAHHOTO Ha JHAJIore KYJIbTYp, a TaKKe pa3lIndHbIX (JopM 0OIIECTBEHHOTO
CO3HAHUs1, OCO3HAHUE CBOETO MECTa B MOJHUKYJIHTYPHOM MUPE;

5) chopMHUPOBAHHOCTH OCHOB CaMOPA3BUTHUS M CAMOBOCIHMTAHHUS B COOTBETCTBHU C OOIEUYETIOBEUECKHUMHU
[EHHOCTSAMU U HJIea]aMy TPaKIAHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTh

K CaMOCTOSITEJIbHOM, TBOPYECKOM M OTBETCTBEHHOU JAESATEIbHOCTH;

6) ToJepaHTHOE CO3HAHWE W TOBEICHHE B MOJUKYJIHTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTh BECTH
IUAJIOT ¢ IPYTMMH JIFOJIbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAaHMsI, HAXOIUTh OOIIHeE 1IeJId U COTPYIHUYATh
JUTSL UX JTOCTHKEHUS;

7) HaBBIKM COTPYJAHHUYECTBA CO CBEPCTHUKAMH, JETbMH MIIQJIIETO BO3pacTa, B3POCIBIMH B
00pa3zoBaTeIbHOM, OOIIECTBEHHO IIOJIE3HOM, y4eOHO-MCCIIE0BATENBCKOM, MPOEKTHOW W JAPYTHX BHAAX
NesITeNbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHIE Ha OCHOBE YCBOCHUS OOIIEUEIOBEYECKUX IEHHOCTEHH;

9) TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHHIO, HA MPOTSHKEHUU BCEH
JKU3HU; CO3HATENbHOE OTHOIICHWE K HENPEephIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO  YCIEITHON
po¢)eCCHOHAIEHON U 00IIIECTBEHHOM JeATENHHOCTH,

10) screTudeckoe OTHOIIEHHE K MHPY, BKIIOYAs SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CHOPTa, OOLIECTBEHHBIX OTHOIICHUIA;

11) npunsTHe W peanu3anus LEHHOCTEH 370pOBOro M 0Oe30MmacHOro obpasza XHU3HH, MOTPEOHOCTH B
(GU3UYECKOM  CaMOCOBEPILIEHCTBOBAHUM, 3aHATHSIX  CIIOPTUBHO-O3J0POBUTEIBHON  JESTENBHOCTHIO,
HENPUATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aIKOTOJIs, HAPKOTHUKOB;

12) OepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K (DU3MUECKOMY M ICHXOJOTHYECKOMY
3[I0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIOJEH, YMEHHE OKa3bIBaTh MIEPBYIO MOMOIITH;

13) oco3HaHHBINA BBIOOp Oymymied mpodeccuu W BO3MOXKHOCTEH peau3aiii COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB; OTHOIIEHHE K MPO(ecCHOHATBLHOM AeITeTbHOCTH KaK BO3MOXKHOCTH YYaCTHSI B PEIICHUU JTHYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATIBLHBIX MPOOIIEM;

14) chopMuUpPOBaHHOCTH IKOJOTUYECKOTO MBIIUICHHUS, TTOHUMAHUS BIUSHUS COLMATHHO-D)KOHOMUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON M COLMAIbHON Cpebl; MPUOOPETEHNE OMbITA SKOJIOTOHAIPABICHHOM
NEeSTENBHOCTH;

15) OTBETCTBEHHOE OTHOIICHHWE K CO3JIaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH
CEMEMHOM KH3HH;

MeTranpeamerHbie:

*K MEeTanpeJMETHBIM pe3yJIbTaTaM OCBOCHHs OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBbl:

PeryasiTuBHbie

1) yMeHHE CaMOCTOSITEIbHO ONpEAENATh LENU JEATEIbHOCTH M COCTaBJIATh IUIAHBl JIEATEIBbHOCTH;
CaMOCTOSITEIIHO OCYILECTBIIATh, KOHTPOJUPOBATh U KOPPEKTUPOBAThH AEATEIBHOCTD; UC-TI0JIb30BaTh BCE
BO3MOXKHBIE PECYPCBI UI1 JOCTHKEHUS IIOCTAB-JICHHBIX LEJIEH WM pealu3al IUIAHOB JESTCIBHOCTH;
BBIOMPATh YCHEIIHbIE CTPATETHH B PA3IMYHBIX CUTYallUsX;

2) yMeHue NpOIYyKTHBHO OOINAThCS M B3aUMOAEHWCTBOBATH B IPOLECCE COBMECTHOM JESTENbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YUACTHUKOB AEATEIBHOCTH, 3()(HEKTUBHO pa3periaTh KOH(OIUKTHI;
ITo3naBaTenbHbIE



3) BnaJeHUE HaBbIKAMM I103HABATEIIBHOW, Yy4eOHO-HCCIIEIOBATEILCKON U TMPOEKTHOW JeSTEIHHOCTH,
HaBbIKAMHU pa3pelieHus Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIFHOMY TOHUCKY METOJOB
peLIeHHs TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJO0B MTO3HAHUS;

4) TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOATENbHONW HH(POPMAIMOHHO-TIO3HABATEIHHON JIEATEIBHOCTH,
BIIQJICHUE HAaBBIKAMHU TMOJIYYEHUS HEOO0XOauMON HH(OpMalMd M3 CIOBaped pa3HbIX THUIIOB, YMEHHE
OpPUEHTHPOBATHCS B PA3UYHBIX MCTOUHUKAX MH(POpPMAIUHU, KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATH
HHGOPMAITHIO, TIOTYYAEMYIO U3 Pa3IMIHBIX HCTOUHUKOB;

KoMMyHuKaTUBHbBIE

5) yMeHHe WCIIONB30BaTh CPE/ICTBA MH(POPMAITMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHH (jamee —
HUKT) B pemieHun KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHM3AIMOHHBIX 3a7ad C COOJIOJCHHEM
TpeOOBaHUIT IPrOHOMUKH, TEXHUKH O€30MTACHOCTH, TUTUEHBI, PECYPCOCOSPEIKEHUS, TIPABOBBIX U AITHUECKUX
HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

6) yMEHHUE ONpeAeIsATh, Ha3HAYCHUE U (YHKITUH PA3TUYHBIX COIMATBHBIX HHCTUTYTOB;

7) yMEHHUE CaMOCTOSITENIbHO OIEHUBATh U MPUHUMATh PEIICHUs, ONPEICIISIONINe CTPATeTHIO0 TOBEICHUSs, C
YYETOM I'PAXKIAHCKUX U HPABCTBEHHBIX LICHHOCTEN;

8) Bia/ieHue S3BIKOBBIMH CPEICTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS,
HCIIOJIb30BAaTh A/ICKBATHBIE SI3bIKOBBIE CPEACTBA;

9) BiageHWe HaBBIKAMHU [I03HABATENbHONW pedIEeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JEUCTBUH H
MBICTUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHMI, TPAHMI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX
[MO3HABATEJIbHBIX 337]a4 U CPEICTB UX JIOCTUKECHUS;

IIpeameTHbIe pe3yabTaThbl:

— Ha Ipo(UIHLHOM yPOBHE:

1) chopMHUPOBAHHOCTH CHCTEMBI 3HAHHI 00 OOIINX XUMUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX;

2) chopMHpPOBAHHOCTH YMEHHUI HCCIIEIOBaTh CBOMCTBA HEOPTraHMYECKHMX W OPraHUYEeCKHX BEIECTB,
OOBSICHATh 3aKOHOMEPHOCTH TIPOTCKAHHWS XWMHUYECKUX PEaKIUil, MPOTHO3HPOBATH BO3MOXKHOCTH HUX
OCYLIECTBJICHUS;

3) BiaJieHHE YMEHMSIMHU BBIIBUTATh TUIMOTE3bl HA OCHOBE 3HAHUM O COCTaBe, CTPOCHHMM BEIIECTBA H
OCHOBHBIX XUMUYECKUX 3aKOHAX, MPOBEPSTH UX IKCIIEPUMEHTAIBLHO, POPMYIHPYS 1Ie]Ib UCCIICIOBAHMUS,

4) BiaJieHHe METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MPOBEICHUS XUMUYECKUX SKCIIEPUMEHTOB C
coOmoieHneM TMpaBuil Oe3omacHOi paboThl € BelmIeCTBaMHU U JTAOOPATOpPHBIM  000pPYAOBaHUEM;
c(OPMHPOBAHHOCTH YMEHHI OMMCAHMsI, aHAJTN3a M OIICHKH JJOCTOBEPHOCTH MOJYYEHHOTO Pe3yIbTara;

5) chopMHpOBaHHOCTH YMEHUI MTPOrHO3UPOBATh, AHAIM3UPOBATH M OILIEHUBATH C MO3UIIMI IKOIOTUYECKOM
0€30macHOCTH TIOCNEJCTBHA OBITOBOM W TPOM3BOJCTBEHHOW JEATEIBHOCTH YEIOBEKAa, CBS3aHHOM C
nepepaboTKOil BEIIecTs.

B pe3ynbraTe u3yueHus yueOHOTo npeaMeTa XMMUsl Ha YpOBHE CpeIHEro o0Iero oopa3oBaHus

BbINYCKHUK HAYYUMCAL

KPUTHYCCKH OIICHUBATH M MHTEPIIPETHPOBATH HHPOPMAIIHIO C PA3HBIX TTO3UIIHIA;

— pacmno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNs B MH(GOPMAIIMOHHBIX HCTOYHUKAX;

— MUCIIOJNB30BaTh PA3JIMYHbIE MOJEIBbHO-CXEMATHUUECKUE CPEICTBA JUISA TNPEJCTABICHUS BBISBJICHHBIX B
MH(GOPMAIMOHHBIX UCTOYHUKAX MPOTUBOPEUHNIL;

— OCYIIECTBIATh Pa3BEPHYTHIM MH(POPMAIIMOHHBIA TIOUCK M CTaBUTHh HA €r0 OCHOBE HOBBIC (Yyd4cOHBIC U
MO3HAaBaTENIbHbIC) 33/1a4H;

— HCKaTh U HaXOAUTh 0000IIEHHBIE CITIOCOOBI PELLICHUS 3a/1ay;

— MPUBOJUTH KPUTHUYECKHE apTyMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CYXKJEHHS, TaK U B OTHOILICHUU
JNEUCTBUH U CYXKIAEHUN JIPYTOro;

— aHaJM3UpPOBaATh U MPeoOPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUHBBIE CUTYAIUH;

— BBIXOJIMTH 32 PaMKH Y4eOHOro MpeaMeTa M OCYIIECTBIATH ILIeJICHANPABICHHBIM MOUCK BO3MOKHOCTH
HIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB IEHCTBUS;

— BBICTpauBaTh WHIUBUIYAIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHUIO, YUUTHIBASI OTPAHUYECHHSI CO CTOPOHBI
JPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHNS;

— MEHATh W YACPXKUBATh pPa3HbIEe MO3WIMKA B TO3HABATEIBHOW NESATENBHOCTH (OBITh YUYEHHUKOM U
yuurteneMm; (GOpMyJIHpOBaTh 0O0pa30BaTENbHBIA 3aMpoCc M BBIMNONHIATH KOHCYJIbTATUBHBIE (YHKIIUU
CaMOCTOSITENIbHO; CTaBUTh MpoOiieMy M paboTaTh Haa €€ pEUICHWEM; YINpaBlIATh COBMECTHOMN
MO3HABATENIbHOM 1eATEIbHOCTBIO U TOJUUHATHCS).

Buvinycknux nomyuum 603mM04CHOCb HAYYUMBCA:



— (1)OpMy.HI/IpOBaTI> oejib MCCJICIOBAaHUA, BBIJABUTaTb W IPOBCPATH ISKCICPUMCHTAJILHO THUIIOTC3BI O
XAMHYECKHX CBOMCTBAaX BELIECTB HAa OCHOBE MX COCTaBa M CTPOCHHUS, MX CIOCOOHOCTH BCTYNaTh B
XUMUYECKUE PEAKIIUH, O XapaKTepe U NPOLYKTaxX Pa3IMUHbIX XUMUUYECKUX PEAKIIUM;

— CaMOCTOSITEIbHO IUIAHMPOBATh M MPOBOAUTH XHUMHYECKHE SKCIICPUMEHTHI C COOJIOJCHUEM IPaBHII
0e3omacHoi paboThI ¢ BEIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM;

— HMHTEPIPETHPOBATH JIAaHHBIC O COCTABE M CTPOCHUH BEILECTB, MOJTYYCHHBIC C TIOMOIIBI0 COBPEMEHHBIX
(1)I/I3I/IKOXI/IMI/I‘-ICCKI/IX MECTOIOOB,

— ONHCBHIBAaTh COCTOSHHE OJJICKTPOHA B AaTOME Ha OCHOBE COBPEMCHHBIX KBaHTOBOMEXaHHUYECKUX
IPEJICTABIICHUI O CTPOCHUH aTOMa JUIsl OOBSICHEHUS Pe3yIbTaTOB CHEKTPAIFHOTO aHAIN3a BEIIECTB;

— XapaKTepH30BaTh POJIb a30TOCOJCPIKAIIMX TETEPOLUKINUCCKAX COCAMHCHUH M HYKJICHHOBBIX KHUCIOT
KaK Ba)KHEHUIITNX OMOJIOTMYECKH aKTHUBHBIX BCIICCTB,

— TPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHHS OKHCIUTEIFHOBOCCTAHOBUTEIBHBIX PEAKIIUii, JTeKaIIUX B
OCHOBC INPUPOJAHBIX U MMPOU3BOACTBCHHLBIX ITPOILECCOB

- MPEJICTABIIATh MyTH PEUICHHS INIOOATBHBIX MPOOJIEM, CTOSIIMX MEepe]] YeTOBEUSCTBOM: IKOJIOTUUCCKHX,
OHEPICTUUCCKHX, ChIPLEBLIX, U POJIb XUMHU B PCHICHUN 3THX HpO6JIeM.

OcHoBHBIE BHU/IbI ACATCJIBHOCTH YYAIIUXCH HA YPOKeE:
1. BbIOJHAIOT 3aaHue:

-B terpanu

- CaMOCTOSTENbHO

- B mapax

- B rpynmne

2. BLINOJHAIOT HHANBUAYAJbHbIE 32[aHUS M0 KAPTOYKAM
3. 3anuchbIBaOT pelieHHe Ha JOCKe

4. Caymalor:

- Yuurens

-OTBeTHI OJTHOKIACCHUKOB

- 3aKJIIOUEHHUE YUUTEIIS

5. OTBeuaroT:

- Ilo BBI3OBY yuuTens

- 1o xemanuto

- Ha Bompocs! yuurens

6.00cy:xna10T:

- OTBETHI OJHOKJIACCHUKOB

- [IpoGnemy

- Pe3ynbTarsl sKcriepuMeHTa

- PesynbTathl pemenus 3aga4n

- Pe3ynbTarhl BBINIOJIHEHUS 3aaHUS

7. KOMMEHTHPYIOT OTBEThI OJHOKJIACCHUKOB
8.KoppekTUpYIOT 0TBETHI OJHOKJIACCHHUKOB
9.BbIABUTAIOT:

- [Ipeanonoxenne

- 'unoresy

10.®@opmyaupyroT:

- ens ypoka (mmpakTHdeckoi padboThI)

- Onpenenenune

- IlonsiTne

- [IpaBuino

- 3aKkoH

- BrIBOZIBI

11.0060cHOBBIBAIOT BHIOOP:

- Cnoco6a pemeHus

- Cnioco0a onpeneneHust

- PeaktuBa

12. IIpuBoasiT NpUMepbI

13. HaxoaaT nH(pOpMALHIO B TEKCTE



14. CpaBHuBaloT

15. XapakTepu3ylT CBOiiCTBa

16. Knaccuduuupyror

17. BoisiBJsilOT 3aKOHOMEPHOCThH

18. 3anmosHsiIOT TA0ANILY

19. Beicka3bIBaKOT:

- [Ipeanonoxenue o ueM-1160

- CBOE MHEHUE

20. OnpenesasitoT NPUYMHBI

21. OTmevamoT:

- CxoacTBO

- Paznuune

- [Ipusnaku

22. O600marT:

- Undopmanuio

- CBenenus

23. YcTraHaB/IMBAOT NPUYHHHO-CJIECTBEHHbIE CBS3H
24. AHAIM3UPYIOT:

- Undpopmanuio

- Cxemy

- Pucynok

- TaGmuy

- JlanHbie

- PesynpTathl axciepuMeHTa

- Pe3ynpTaTsl 1a00paTOPHBIX OIBITOB

- JlomyieHHbIe OIMOKH

25. CocrTaBJisoT:

- Knaccugukannonusie cxembl

- O6o0u1aromue TadbauIbl

- [Inan BeimonHeHuUs 3a7aHus  (PKCIEPUMEHTA, UCCIIeIOBAHUS)
- OT4eT o NpOBEACHHOM

UCCJIETOBAaHUH

26. BcnoMuHAa0TH 03BY4YHBAlOT MpPaBuJa 6e30macHoi padoTbl B XHUMHU4YECKOMH JadopaTopun
27. Ha0/1101a10T 32 X0I0M JIEMOHCTPAIMOHHOT0 IKCIIEPUMEHTA
28. OcyuiecTBISAIOT:

- CaMOO1LIeHKY

- CaMonpoBepKy

- Camoananus

- B3aumonposepky

29. UcnipaBasiioT BbIsSIBJIEHHbIE OIIMOKH

Opranuzanus NPOeKTHOMH M UCCJIeI0BATEIbCKOM AeATeJTbHOCTH Y4aluXCcsl

[TpoexTHass MccnenoBaTeNbeKas IEATENbHOCTh y4allluXcs MPOIMCAaHa B CTaHAApTe OOpa3OBaHMS.
[IporpaMMbl BceX WIKOJBHBIX IMPEIMETOB OPUEHTUPOBAHbI HAa JAHHBIN BHUI AedrenbHOCTH. [IpoekTHas
JeITeNbHOCTh YYalllUXCs CTAHOBUTCS Bce OoJiee aKTyaJlbHOW B COBpeMEHHOH menaroruke. M sto He
CllydaiiHO, Beb UMEHHO B IPOIECCE MPABMILHOW CaMOCTOSITETIHbHON pabOThI Hall CO3MAHHUEM IPOEKTa
Jydie Bcero GopMHUpyeTcst KyJIbTypa YMCTBEHHOTO Tpy/Ja YUYEHUKOB. A MOBCEMECTHasi KOMITbIOTEPU3ALIUs
MO3BOJIET KAKJOMY YUUTEIN0 O0Jiee TBOPUECKHU MOAXOUTh K pa3paboTKe CBOMX YPOKOB, a TaKXKe C/IeaTh
o0pa3oBaTenbHbIHN Mpoliecc 0oJiee UHTEPECHBIM, Pa3HOOOPA3HBIM U COBPEMEHHBIM.

WNHCTpyMEHTOM JOCTHKEHMSI MJIAHUPYEMBIX JTMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3yJIbTaTOB
ABJISIIOTCSL YHUBEpCaJlbHble y4yeOHble AeUCTBHS. D(PPEKTHBHBIM METOJOM CHCTEMHO-AEATEIIbHOCTHOIO
MOJIX0/1A SIBJISIETCS MTPOEKTHAs e TEIbHOCTD.



[IpoekTHast NEATETbHOCTh SIBJISETCA YAaCThIO CaMOCTOATENBHOM paboThl yuwaniuxcs. KauecTBeHHO
BBITIOJTHEHHBIN MPOEKT — 3TO MOATAMHOE IJIAHUPOBAHUE CBOUX JACHCTBUN, OTCIEKUBAHUE PE3YJIHTATOB
cBoeil pabothel. [IpoekT — BpemeHHas IieJieHAINpaBieHHAsl JESITEIbHOCTh Ha TOJIyYeHHE YHUKAIBbHOTO
pe3ynbTraTa .

[lenp MOPOEKTHO-UCCIEAOBATENBCKOM JEATEIBHOCTH ydYalmmxcs B pamkax HoBeix DI'OC:
dbopMupOBaHUE YHHUBEPCAJIbHBIX YyUeOHBIX JAelicTBUN. lcronb30BaHHE MPOEKTHO-HCCIEA0BATEIbCKOM
JCSATENIHOCTH Ha YpOKax M BO BHEYPOYHOH JIEATEIHHOCTH SIBIISICTCS CPEJACTBOM (OPMUPOBAHUS
YHHUBEPCAJIbHBIX Y4EOHBIX JEHCTBUIA, KOTOPBIE B CBOIO OUYEPEIb:
o0ecrevynBaroT yJameMycsi BO3MOKHOCTb CAMOCTOSITENIbHO OCYILIECTBIIATh 1€ATEIbHOCTh YUCHHUS,
CTaBUTH Y4eOHBIE 11€TTH, UCKATh U UCTIOJIb30BaTh HEOOXOAUMBIE CPEACTBA U CIIOCOOBI UX JTOCTHUKECHHUS,
YMETh KOHTPOJIUPOBATH U OIEHUBATh YUCOHYIO AESITEIHLHOCTh U €€ PE3yJIbTATHI;

CO3MAI0T YCJIOBHUSI PA3BUTHS JIMYHOCTH M €€ caMOpeali3allid Ha OCHOBE «YMEHHUS YUHUTHCS» H

COTPYAHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.

YMeHne yuuThest

e o0ecrneynBaeT JUYHOCTH TOTOBHOCTh K HEMPEpPHIBHOMY OOpa30BaHHIO, BBICOKYIO COLIMAIBHYIO H
PO eCCHOHATIbHYI0 MOOUIIFHOCT;

e 00ecCreynBalT YCIEIIHOE YCBOCHHUE 3HAHUHN, YMEHUI 1 HABBIKOB;

(dbopMHEpOBaHNUE KAPTUHBI MUPa, KOMIETEHTHOCTEH B JIFOOOH MTPEeIMETHON 00JIaCTH MTO3HAHMUS.
K BakXHBIM MOJIOKUTETHHBIM (paKTOPaM MPOSKTHON JIEATETLHOCTH OTHOCSTCS:

MOBBIIICHNE MOTHUBAIINH YUAIUXCS MPU PEIICHUH 3a7a4;

pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEN;

CMEIIeHHE aKIIeHTa OT HHCTPYMEHTAJIbHOTO MOAX0/1a B PEIICHUH 33/1a4 K TEXHOJIOTUYECKOMY;

(dbopMUpOBaHKE YyBCTBA OTBETCTBEHHOCTH;

CO37IaHUE YCIIOBUU ISl OTHOIICHHI COTPYIHUYECTBA MKy YUUTEIEM M yUIaIIUMCS .

OCHOBHOM TPUHIUI PAaOOTHI B YCIOBHSIX MPOEKTHOM NEATEIBHOCTH — OIMEPEKAoIIee CaMOCTOSTENbHOE
O3HAKOMJICHUE IIKOJHPHUKOB C YYEOHBIM MaTepUAIIOM U KOJUICKTUBHOE OOCYXJICHHE Ha YpOKax
MOJTyYEHHBIX Pe3yJbTaToOB, KOTOpbIe 0POPMIIAIOTCA B BHUJIE OIpeneieHui U TeopeM. B aTom ciyyae ypok
MOJTHOCTBIO yTPAYMBACT CBOU TPAJAUIIMOHHBIC OCHOBAHHS U CTAHOBHUTCS HOBOU (DOPMOM OOIIECHUS yIUTEIISI
U y4alluxcs B TJIaHe MPOU3BOCTBA HOBOTO JIJISl YIYEHUKOB 3HAHMSI.

Tunel 3agaHul, IpeIaraeMpIX y4eHHKaM B X0/Ie TTPOSKTa:

® TIPAKTUYECKHE 3aJaHMs (M3MEpPEHUs, YePUCHHUS C MMOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB, pa3pe3aHus,
crubaHusi, pUucOBaHUsS U Jp.)

® TIPAKTUYECKHE 33/1a4 — 3aJ]a4M MPUKIIATHOTO XapaKTepa;

e TpoOseMHBIE BOIMPOCHI, OPHUEHTHPOBAHHBIE Ha (POPMUpPOBAaHWE YMEHUH BBIABUTATh THIIOTE3HI,
00BACHTH (haKThl, 000CHOBBIBAThH BHIBOJIBI;

® TEOpPETHUYCCKHE 3a/]aHUS HA TIONCK M KOHCIIEKTUPOBaHNE HH(POPMAIIUH, €€ aHAIH3, 0000IICHNE U T.11.;

® 3a7a4M - COBOKYITHOCTh 33JIJaHWi Ha UCITOJIb30BAHUE OOIIUX JIJIsI HUX TEOPETUICCKUX CBEJICHUH.

OCHOBHBIE 3Tallbl OPraHNU3aLUU IPOEKTHON NEATEIBHOCTH yUaIUXCs

1. TloaroroBka K BBINOJIHEHMIO MpoekTa ((popmupoBaHHe IpyMIl, BblAada 3aAaHuil. Beibop TeMbl u
Hesiel PoeKTa; OIpeJie/ieHue KOJMYECTBa YYaCTHUKOB MPOEKTa). Ydyamuecs o0CyXIaloT TeMy C
YUUTEJIEeM, MOJIy4atoT MPH HEOOXOIUMOCTH JTOTIOTHUTEIbHYIO HH(POPMAIIHIO, YCTAHABINBAIOT LIEJH:
YUUTENNb 3HAKOMHUT YYalllUXCSl C CYTBIO IIPOEKTHOM JESITEIBbHOCTH, MOTHBHUPYET YdYallluXcs,
IIOMOT'a€eT B IOCTAHOBKE IIEJIEH.

2. TlnanmpoBaHue paboThI (pacnpeneneHue 00sS3aHHOCTEH, onpeaeTeHne BpeMEHN WHANBUIYAIbHOM
pabotel). OmnpeneneHrue NUCTOYHUKOB HMH(POpPMAINM; IUIAHHPOBAHUE CIOCOOOB cOopa M aHaim3a
MH(pOPMalINY; TJIAHUPOBAHNE UTOTOBOIO MPOAyKTa ((hOpMBI MpEACTaBICHHUS Pe3ysIbTaTa): BBIIYCK
ra3eTbl, yCTHBII OTYET C IEMOHCTpalueil MaTepuaoB U IPYTuX; YCTAHOBJIEHUE KPUTEPUEB OLIEHKU
pe3yJbTaTOB; paclpejielieHue 00S3aHHOCTEH Cpely YWICHOB KOMaHJbI: yyalllhecsl BbIPaOaThIBAIOT
IUTaH JCMCTBMIA; y4uuTeNb MpenjaraeT HJIEH, BBbICKA3bIBAET MPEIIOJIOKEHUS, ONpPENeNseT CPOKU
paboTHI.



3. HccaenoBanume: ydyamyecs OCYIIECTBISIOT TOWCK, OTOOp W aHaIM3 HYXHOH HH(pOpMaImu;
HKCTIEPUMEHTUPYIOT, HAXOIAT MyTH DEIICHHS BO3HUKAIOIIUX MPOOJIEM, OTKPBIBAIOT HOBBIC IS
ceOst 3HAHHSA, YUYUTETh KOPPEKTUPYET X0 BHITIOITHEHUS paOOTHI.

4. O0o0menne pe3ynbTaToOB: YydYaluecs O000OIIAIOT TONYyYSHHYI0 HHGOPMAIHo, (HOPMYIHUPYIOT

BBIBOJIBI 1 O(OPMIISIOT MaTepual I TPYyNIOBON Pe3eHTAIINH.

IIpe3enTamus (0OTYET KKIOH IPYMIIBI MM YUCHHKA OCYIIECTBIISCTCS IO OKOHYaHUH MTPOCKTA).

6. OueHka pe3yJlbTaTOB NPOEKTHOW JIEATEBHOCTH W TIOJBEJCHUE WTOTOB: KaXIbIM YUYEHUK
OLICHWBACT XOJ M PE3yJNbTaT COOCTBEHHOH IEATENBHOCTH B TpYIIE, Kakaas pabodas Tpymnma
OLCHUBACT JACATCIBHOCTb CBOUX YYACTHUKOB; YYHUTCIb OLOCHUBACT MACATCIIBHOCTH KaKA0TO
YUYCHHKA, TTOJIBOJTUT UTOTH NMPOBEACHHON yJaIuMHUCs pabOThl, OTMEYAeT YCIEeXH KaX0T0.

W

BbINMyCKHUK HAYYMTCS:

IUTAHUPOBATh U BBIOJIHATH Y4eOHOE HCCeIoBaHue U YUeOHBIN MPOEKT, UCMOb3Ysl MOJIETIH, METOIbI U
MIPUEMBI, aJIeKBaTHBIC HCCIIEyEeMOl mpobieme;

BBIOMPATh M UCIIOJIb30BATh METOIBI, PEJICBAHTHBIC PacCMaTPUBAEMON TTpodIIeMe;

pacrno3HaBaTh UM CTaBUTh BOIPOCHI, OTBETHI HA KOTOPbIE MOTYT OBITH IMOJYYEHBI MyTeM HAy4HOTO
HUCCIICAOBaHUA, OT6I/IpaTB aZICKBAaTHBIE METOJblI HCCIICIOBAaHNS, (1)OpMyJ'II/IpOBaTI) BBITCKAKOIIIUEC U3
MCCJIEI0BAHMSI BBIBOJIBI;

UCIIONB30BaTh TaKHe€ MaTeMAaTUYeCKWe METOAbl U TPUEMBl, Kak aOCTpakius M uaeaIu3aius,
JI0Ka3aTeNIbCTBO, JI0KA3aTeNIbCTBO OT MPOTUBHOTO, JOKA3aTENbCTBO MO AHAJIOTHUH, OMPOBEP)KEHUE,
KOHTPIIPUMED, HHIYKTUBHEIE U IEAYKTUBHBIE PACCYKICHUA, [IOCTPOCHUE U UCIIOJIHEHHE aJITOPUTMA;
HCIIOJIB30BAaTh TaKWC CCTCCTBCHHOHAYYHBIC MCTOALBI W HPHUEMBI, KakK HaGHIOI[eHI/Ie, IIOCTAaHOBKA
MPOOJIEMBI, BBIIBIDKEHUE «XOPOIICH THUIIOTE3bl», IKCIEPUMEHT, MOACIUPOBAHUE, TEOPETHYECKOE
000CHOBaHWE, YCTAHOBIICHUE TPAHUI] TPUMEHHUMOCTH MOJIEIIH/TEOPUH;

HCIIOJIB30BaTh HCKOTOPLIE MCETOJAbI IMOJIYUCHHA 3HaHI/II71, XapaKTCPHbIC JId COLUAJIBHBIX U
UCTOPUYECKUX HAyK: IMOCTAHOBKA IPOOJIEMBI, OMPOCHI, ONMHUCAHHE, OOBSCHEHHE, HWCIOJIh30BAHUC
CTaTHCTUYECKUX JTAHHBIX, HHTEpIpeTaIus (HaKkToB;

SCHO, JIOTMYHO W TOYHO H3JIaraTb CBOK TOYKY 3pEHMs, HCIOJIb30BaTh SA3BIKOBHIE CPENCTBA,
aJICeKBaTHBIC 00CYX)IaeMoil mpobieme;

OTJINYaTh q)aKTBI oT CY)KHCHHfI, MHEHUH U OICHOK, KPUTHUYCCKU OTHOCHUTLCA K CYKACHUAM, MHCHHUAM,
OIICHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;

BUACTb U KOMMCHTHUPOBATH CBA3b HAYYHOI'O 3HAHUSA U IECHHOCTHLIX YCTAHOBOK, MOPAJIbHBIX Cy)i([[GHI/Iﬁ
MIPH TIOJTYYEeHUH, PACTIPOCTPAHEHUHU U IPUMEHEHUH HAYYHOTO 3HAHUSI.

Bbmycmmk noayuum 603MOHCHOCHIb HAYUUMbCA:

CAMOCMOAMENbHO 3aayMbl661mb, niasupoeambs U 6blnOJIHAMb yqe6ﬂoe ucmedoeaﬂue, yll€6HbllZ u
COI/;uaﬂbell:i npoekm,

ucnoav3zoeamov ()oeadky, ozaperue, URmyuyuro,

ucnojabzoeamsb HeKomopble Memoobl noJjiy4erus 3H61HM1/7, xapakmepHvle ons COUUAJIbHbIX U
ucmopudecKux HayK. adikemuposaHue, Modeﬂupoeaﬂue, NOUCK ucmopudecKux 06pa3u06;
UCnob3oeamb HeEeKomopbvle npuembvl xy()oofcecmeeHHozo NO3HAHUA mMupa. yeaocniHoe 0m06pa9fcenue
mupa, 06p(13HOCWlb, XyOOchecmf?eHHblﬁ 8blMbICEN, OpcaHUu4ecKkoe eoOUHCmeE0 06W€20, 0C0beHH020
(I’I’llxll’llxl'-lHOZO) u eOuHulmoeo, OPUCUHATIBHOCNTb,

yenenanpasileHHo U OCO3HaHHO pa3euedamsb C60U KOMMYHUKAMUBHbLE CI’lOCO6H06‘mu, oceaueantvb Hoevle
A3blIKOBblE cpedcmea;

0OCO3HAaedmsv C60H0 0OmMeemcmeeHHOCms 3d Oocmoeepﬂocmb NOJIYy4€HHbIX S’HCZHLHZ, 3a Kaiyecmeo
6blNOJIHEHHO20 npoeKkma.



COJAEP)KAHUME YYEBHOI'O IIPEJJMETA

Tema 1. HemeTtasibl

Knaccugpurayua neopeanuueckux eewjecms. DNEMEHTH METaNIbl U HEMETAIIBI U UX IMOJIOKEHHE B
[Iepnonnueckoii cucreMe.

Booopoo. Tlonydenue, ¢puznyeckue U XUMHUYECKUE CBOMCTBA (peakiMM ¢ METalllaMd U HEeMeTalllaMH,
BOCCTAHOBJIEHME OKCUIOB U coiiell). ['uapunapl. TOMIMBHBIE 3JIEMEHTHI.

Tanocenwi. OOmiast xapakTepucTHKa MoArpymnmbl. @Ousnueckue CBOWCTBA TMPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH U3MEHEHHSI OKUCIIUTENIbHOW aKTUBHOCTH TaJJOTE€HOB B COOTBETCTBUH C MX TOJI0KEHUEM B
nepuoanueckoi tabnuie. [lopsnok BBITECHEHHs TajlOreHOB M3 PacTBOPOB TrajmoreHua0B. OcoOEHHOCTH
XUMUU (GTopa. XJIOp — TMOJNydYeHHE B MPOMBINUIEHHOCTH M JIAOOPATOPUH, PEaKIHH C MeTaJulaMU U
HeMeTallaMu. B3aumoneicTBue XxJjopa ¢ BOJOM M pacTBopamu Ieinodeil. Kucrnopoanbele coequHeHUS
xJiopa. ['MmoxIopuThl, XJI0paT U NepXJIopaThl KaK TUMUYHBIE OKHCIAUTETH. OCOOCHHOCTH XUMHUH OpoMa U
Mona. KauecTBenHnas peakuuss Ha Hond. [ ano2eHo6000podvl — TOMy4YeHHE, KUCIOTHBIE U
BOCCTAaHOBUTENIbHBIE CBOicTBa. CollsiHasi KUCIIOTa U ee coii. KauecTBeHHBbIE peakiMy Ha TaJlOTeHH]] -
WOHBI.

Onemenmul nooepynnsi kuciopooa. OOIIas XapaKTepUCTUKA MOATpyMIbl. @U3NYECKHe CBONCTBA MPOCTHIX
BemecTB. O30H Kak ayuioTpomnHas Moaudukamus kuciopona. [lomyuyenue o3zona. O30H KaK OKUCIUTENb.
[To3uTnBHAS M HETaTHWBHAs POJIb 030HA B OKpYy’Karomiei cpene. CpaBHEHHE CBOMCTB 030HA W KUCIIOPOJA.
Boga u nmepokcua Bogopoa Kak BOJOPOAHbIE COSAMHEHUS KHUCIOpo/ia — cpaBHEHUE CBOMCTB. [lepokcua
BOJIOpOJIA Kak OKHCITUTEb " BOCCTAHOBHUTEITb. [epoxcupr METAaJUIOB.
Cepa u eé coedunenus. Annotponus cepbl. PU3NUECKHe 1 XUMUYECKHE CBOMCTBA cephl (B3aUMOIEHCTBIE
C MeTajulaMH, KHCIIOPOJIOM, BOJOPOAOM, pPAacTBOpaMH  INENOYeH, KHUCIOTaMU-OKHCIUTEISIMH).
CepoBoZ0poJT — MONy4YeHHUE, KUCIOTHBIE U BOCCTAaHOBHUTENbHBIE cBOMcTBa. Cynbduabl. CepHUCTHIN ra3
KaK KUCTOTHBIA OKCHJ. OKHUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA CEpHUCTOro rasza. llomydenue
CEpHHUCTOTO Ta3a B MPOMBINIICHHOCTH U Jaboparopuu. CepHUCTas KUCIOTa U ee conu. CepHbId aHTHAPUIL.
Cepnass kwucinora. CBOHCTBa KOHIEHTPUPOBAHHOW U pa30aBICHHOM cepHOM KucioThl. [lelicTBue
KOHIICHTPUPOBAHHOI CEpHOM KHUCIOTHI Ha caxap, MeTajulbl, HeMeTaibl, cynb(uabl. Tepmuueckas
yCcToiuuBOCTh cynb(daroB. KauecTBeHHas peakiusi Ha CEpHYIO KUCIIOTY U €€ COJHM. THOcepHas KUCIIoTa U
THOCYJIb(aTHI.

Aszom u e2o coeounenus. INeMEHTbI NOArPYyNNbI a30Ta. O0IIas XapakTepucTuKa noArpymmsl. dusnueckue
CBOICTBa MpocThIX BemiecTB. CTpoeHHe MOJIeKybl a30Ta. Puznyeckue M XUMHUYECKHE CBOWCTBA a30Ta.
[Tonyyenue a3oTa B MPOMBINUICHHOCTH W Jabopatopuu. Hwutpumel. AMMHaK — €ro moJy4YeHHE,
buznyeckue u xumudeckue cBoiicta. OCHOBHBIE CBOICTBAa BOJHBIX pacTBOPOB aMMuaka. Collu aMMOHHSL.
[ToBenenue coseil aMMOHHUSI TIPH HarpeBaHMM. AMMMAaK Kak BOCCTaHOBHTENb. lIpuMeHeHue aMMuaka.
Oxcuapl a3ota, ux nomyudenue u cBoiictBa. Okcup azorta(l). Oxucnenue okcuga azora(ll) xucnopomom.
Humepuzanus okcujga aszora(lV). Asorucras kuciora M ee coiad. HUTpUTBI Kak OKHCIUTENIN H
BOCCTAaHOBUTENH. A30THAs KHCIOTa — (PU3UYECKHEe M XUMUYECKHE CBOMCTBA, moiydeHue. OTHOIIEHHUE
a30THOW KHCIIOTHI K METaJUIaM U HEeMeTaJlaM. 3aBUCUMOCTh IPOJIyKTa BOCCTAHOBJICHUS! a30THOM KHUCIIOTHI
OT aKTUBHOCTH METaJlJIa M KOHIIEHTPAIIUH KUCIOTHI. TepMuueckas yCTOWYMBOCTh HUTPATOB.

Docop u ezo coedunenus Amnotponusi Qochopa. Xummdeckue cBoiictBa (ochopa (peakuuu ¢
KHUCJIOPOJIOM, TaJIOT€HaMH, METaJUIaMU, CJIOKHBIMU BEIIECTBAMU-OKUCIUTEISIMH, mienodamu). [lomyuenue
u npumenenne gocdopa. Pochopusiit anrunpun. Opropochopnas u MmeradochopHast KUCIOTHI U HX COJIH.
KadectBennas peaknus Ha oprtodocdatel. Paszmokenue oprodochopHoit kuciotsl. [lupodochopHas
kucnora u nupodocdarer. Dochuasl. @ochun. Xnopuasl pocdopa. Oxeun docdopa(lll), dpochopucras
KHCJIOTA U €€ COJIH.

Yenepoo. Annotrponusi yriepona. CpaBHEHHE CTpOEHUsI M CBOMCTB rpadura u anmaza. DyiepeH kak
HOBasi MoJieKyJsipHas Qopma yriaepoaa. I'paden kak moHocnoil rpadurta. YriepoiHble HaHOTPYOKH.
Yr01b. AKTUBUPOBAHHBIN Yyroib. AfcopOuus. XuMmudeckue cBoiictBa yrist. Kapouasl. ['uaponu3 kapouma
KanmpIus ¥ kapOuaa amoMuHus. KapOuasl mepexoHbIX METAJUIOB KaK CBEpXIPOUHbIe MaTepraibl. OKCHIIBI
yraepoga. OOpa3oBaHWe yrapHOro rasza IMPH HEMOJHOM CTOpPaHMW YIJs. YTOidb W yrapHbId ra3 Kak
BOCCTaHOBUTENU. Peakuus yrapHoro rasa ¢ pacmiaBamu Imnenoueil. CuHTE3 (QOpMHATOB M OKCallaTOB.
VYrnekucaslii ra3. YroipHass KucioTa U ee cosd. lloBeneHue cpeaHMX M KHCIBIX KapOOHAaToB IIpH
HarpeBaHuu.



Kpemnuii. ColicTBa pocToro BeuiecTsa. Peakuu ¢ xJ10pom, KUCIOPOJIOM, pacTBOpaMu 1iesnodeid. OKcun
KpEeMHHUsI B IpUpoAe M TexHHKe. KpeMHHeBbIe KHUCIOTHI M HUX coiM. ['maponus cunukatoB. CuimaH —
BOJIOPOJIHOE COEIMHEHNE KPEMHUS.

b o p. Oxcun 6opa. bopHas kucnora u ee conu. bypa.

JdemoHcTpanum.

1. T'openue Bomopoma. 2. Ilomyuenue xmopa (ombeIT B mpoOupke). 3. OnbITel ¢ OpoMHON BOAOH. 4.
OxucnuTenbHble CBOMCTBA pacTBOpa rumoxiopurta HaTpus. 5. [lmaBnenue cepsl. 6. ['openue cepbl B
kucnopojie. 7. Bzaumoneiicteue xenesa ¢ cepoit. 8. ['openne cepoBomopona. 9. Ocaxaenue cynbpumos.
10. CpoiicTBa cepaucToro raza. 11. JleiicTBre KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI HA MEIb M Caxapo3y.
12. PactBopenne ammuaka B Boje. 13. OcHOBHBIE CBOMCTBa pactBopa ammuaka. 14. Karanutuueckoe
okucnenue ammuaka. 15. [lomydyenue oxcuma azora(ll) m ero okucienue Ha Bo3myxe. 16. JleiictBue
a30THOW KUCIOTHI Ha Menb. 17. 'openne ¢ocdopa B kucnopoae. 18. Ilpespamienne kpacHoro ¢pochopa B
Oenblii 1 ero cBeueHue B TeMHoTe. 19. B3aumoneiicteue dochopHoro anruapuma ¢ Bogoi. 20. OOpasis
rpadura, anmasza, kpeMuus. 21. I'openne yrapHoro raza. 22. TylieHne IIaMeHH YTIEKHCIBIM Ta3oM. 23.
Pasnoxxenue mpamopa.

JlaGopaTopHble ONbITHI.

1. ITosryyeHue xa0opa U U3yYEHUE €r0 CBOWCTB.

2. O3HaKOMJIEHHE CO CBOMCTBAMHU XJIOPCOAEPKAIIUX OTOSTUBATENIECH.

KauectBennas peaxiusi Ha TaJIOT€HU/I - HOHBI.

3. CpoiicTBa OpoMa, Homa 1 ux cojieil. PaznoskeHue nepokcuaa Bo1opoa.

OkwucliieHre Hoau1 -MOHOB TIEPOKCHIOM BOJIOPOa B KUCIION cpejie.
. I3y4yeHue cBOMCTB CepHOM KUCIIOTHI U €€ COJIEH.
. I3yueHune cBOWCTB BOJIHOTO PaCTBOPA aMMMAKA.
. CoiicTBa coneri ammonus. KadectBeHHas peakius Ha pochar-noH.
. KauectBennas peakuus Ha kapOoHaT-noH. PaszoxkeHne ruipokapOoHaTa HATpUsI.
. UcnipiTanue pacTBOpa CUIIMKAaTa HATPUSI UHIUKATOPOM.
. O3HakoMJIeHHE ¢ 00pa3iaMu PUPOTHBIX CHIIUKATOB.
IIpakTuyeckas padora Nel. Pemenue skcriepuMeHTaIBHBIX 3314 110 TeMe «l anoreHb»
IIpakTuyeckas pad6ora Ne 2. PenieHue 3KCriepuMEHTaIbHBIX 33/1a4 10 TeMe «XalTbKOTE€HBD)
IMpakTnyeckas padora Ne 3. [losryuyeHue aMmMuaka v U3y4eHHUE €ro CBONCTB.
IIpakTHyeckas padora Ned. PemieHue sKkCriepuMEHTANIbHBIX 33/1a4 110 TEME «DJIEMEHThI MOATPYIIIIbI
azoTa»
Koutpoasnas padora Nel o reme «Hemeramiby.

O 03 O L A

Tema 2. O01IHE CBOIICTBA METALIIOB

Obwuii 0630p 21emenmos - memannos. CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB. MeTauindeckue
KpucTtayunueckue pemerky. CriaBel. XapakTepucTHKa Hanbosiee n3BeCTHIX cIuiaBoB. [lonydenue u
MIPUMEHEHNE METAJUIOB.

Tema 3. MeTtasibl rJ1aBHBIX HOATPYIII.

L]enounvie memannvi— 0OIasi XapaKTEePUCTHKA TOATPYIIBI, XapaKTepHbIE pPEaKIMH HATPHUs W KaJHsl.
CaoiicTBa men0yHbIx MeTauioB. [lomyuenue menoynsix MetamioB. Cona u eIKuii

HATp — BaKHEHININE COCTUHEHUS HATPUSL.

Bepunnuii, macnuil, wenounozemenvuvle memanivi. MaroHuii M KaJbIIMA, MX OOIIasl XapaKTepHUCTUKA Ha
ocHOBe mnoJioxkeHus B llepmoamdeckoiri cucreme anemeHtoB /. M. MenpaeneeBa M CTPOEHUS aTOMOB.
[Tomydenue, usnyeckre U XUMHUYECKHE CBOICTBAa, MPUMEHEHHWE MAarHus, KalblUsi U UX COCIWHEHUIL.
AMpoTepHOCTh OKCHIA U TUApoKcHuaa oepmums. JKecTKOCTh BOABI M CcIocoObl ee ycrpaneHus. Okpacka
MJIAMEHU COJISIMU IIETTOYHBIX U MIET0YHO3EMENbHBIX METAIIIIOB.

Anomunui. PacripoCTpaHEHHOCTh B TpHpone, (hU3MUECKHEe W XUMHYECKHE CBOWCTBA (OTHOIICHUE K
KHUCITIOPOJly, TaJoreHaM, pacTBOpaM KHUCJIOT U IIENOYeld, amoMoTepMusi). AM(OTEpHOCTh OKCHIA H
rugpokcuna amomuHus. Conu amtomunus. [lomHoe paszioskeHue BOJIOM COJIe alFOMUHUSL CO CIaObIMU



JBYXOCHOBHBIMH KHCJIOTaMH. AJIFOMHUHATHl B TBEpAOM BHJAE W B pacTBope. [IprMeHeHHMe anroMHHUS.
CoenuHeHus: aTIOMUHUS B HU3IIUX CTETIEHSAX OKHCIICHUS.

Onoso u ceuney. Puznyeckue MU XUMHYECKHE CBOWCTBAa (peakUMHU C KHUCIOPOAOM, KHUCIOTaMH),
npumenenue. Comu onoBa(ll) u ceunna(ll). CBUHIIOBBII aKKYMYJISTOP.

IIpakTuyeckass padora NeS. Pemienue SKCHEepUMEHTAIBHBIX 3a1ad MO TeMe «MeTaibl TJIaBHBIX
MOATPYIIID)

Tema 4. MeTa/uibl MO00OYHBIX MOATPYIIL.

Memanner nob6ounvix nooepynn. OCOOEHHOCTH CTPOSHHS ATOMOB MEPEXOIHBIX METAJIOB.

Xpom. Ousnueckre CBOMCTBA, XUMHUYECKHE CBOMCTBA (OTHOIICHHE K BOASHOMY Tapy, KHCIOPOIY, XJI0pPY,
pacTBopaM KHUCIOT). VI3MeHeHHe OKHCIUTEeNbHO-BOCCTAHOBUTEIBHBIX U KHCJIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB W THIPOKCHJIOB XpOMa C POCTOM CTENEHH OKHUCIEHHUs. AM(OTEpHbIE CBOIHCTBa OKCHIA H
ruapokcuna xpoma(lll). Oxucnenue comeir xpoma(lll) B xpomaTel. B3auMHbIe mepexoapl XpoOMaTOB H
JUXPOMATOB. XpOMAaThl U TUXPOMAThl KaK OKUCIUTEIH.

Mapeaney — Qusndeckre 1 XUMHUYECKHE CBONCTBA (OTHOLIECHHE K KUCIOPOAY, XJIOPY, PACTBOPaM KHUCIOT).
Oxcupg Mapranna(lV) xak okucinutens M karanusaTop. [lepmanraHaT kanusi Kak OKMCIUTENb. MaHraHat
KaJIUs U €ro CBOMCTBA.

Kenezo. Haxoxnenue B npupoje. 3HaAUCHHE jKelie3a ISl opraHu3zMa uenoBeka. dusmyeckue CBOMCTBa
xene3a. CriaBhl jkenie3a ¢ yriaepoJoM. XMMHUYECKHE CBOMCTBA >kene3a (B3auMOJIEHCTBUE C KHCIOPOJIOM,
XJIOPOM, CEpOM, yriieM, KHUCIOTaMH, pacTBopamu coiieil). CpaBHEHHE KHUCIOTHO-OCHOBHBIX H
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB ruapokcuaa skene3a(ll) m ruapoxcuma sxeneza(Ill). Conu
xeneza(ll) u xeneza(Ill). Meroasr nepeBosa coneit xeneza(ll) B

comu >xeme3a(lll) m obOparHo. OxuciauTenbHBIe CBOMcTBAa coenuHeHui skene3a(lll) B peaknusax c
BOCCTAaHOBUTENSIMU (MOAMIOM, Menblo). llnanuaHele komIiekchl skene3a. KauecTBeHHblE peakIuu Ha
nonsl xene3a(ll) u (I11).

Meow. Haxoxnaenue B npupojge. dusnueckne U XMMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C KHCIOPOAOM,
XJIOpoM, cepol, kucrnotamu-okuciaurensimu). Comu meau(Il). Mennsiii kymopoc. AMmuakatel Meau(l) u
meau(Il). I[Tomyuenune okcuna meau(l) BocctanoBnenuem ruapokcuaa meau(ll) rmoko3oi.

Cepebpo. dusnueckne M XHUMHUECKHE CBOMCTBa (B3aUMOJEHCTBHE C CEPOH, XJIOPOM, KHCIOTAMHU-
okucnutensmu). OcaxkeHue OKcHia cepedpa Mpu JCHCTBUU IIENOYM Ha COJH cepedpa. AMMHAKaThI
cepebpa kak okucnuTenu. KauecTBeHHas peakiusi Ha HOHBI cepelpa.

3o010mo. ®u3ndeckue U XMMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C XJIOPOM, «LAPCKOW BOJKOI». CriocoOsbI
BBIJICJICHHS 30JI0TA U3 30JJOTOHOCHOM MOPOJIBI.

Lunk. ®Ousznueckue M XUMHUYECKHE CBONCTBa (B3aMMOJCUCTBUE C TajJOT€HaMH, KHUCJIOPOJIOM, CEPOH,
pacTBOpamMH KUCJIOT U 1iesiouet). AMPOTepHOCTh OKCHIa U TUIPOKCHA IIMHKA.

Pmymes. IIpencraBieHne 0 CBOMCTBaX PTyTH U €€ COCUHEHUSX.

JleMoHcTpanum.
1. Konnekiust MeTaninos.
2. Konnekuusi MUHEpaJioB U PY/I.
3. Konneknusa « ATIOMUHHID.
4. Komnexiug «2Kene3o 1 ero crijiaBeDy
5. BzaumopeiicTBre HATpUs C BOJIOM.
6. OkpalliiBaHue MIAMEHU COJISIMU HICIIOYHBIX U IIETOYHO3EMEIbHBIX METAJIOB.
7. B3anuMoaelcTBUE KAILINA C BOLOM.
8. [InaBiieHyEe AIIOMUHHSL.
9. BzaumoencTBrE aJIOMHUHHMS CO IEITOYbIO.
10. BzaumopeiicTBue XpoMa ¢ COJISTHON KUCIOTOU 0e3 TOCTyIa Bo3ayXa.
11. Ocaxnenue ruapokcuaa xpoma(lll) u okucnenue ero MepoKCUIOM BOIOPO/IA.
12. B3auMHbIe nepexoabl XpOMaToOB U IUXPOMATOB.
13. Paznoxxenue quxpomaTta aMMOHMS.
14. AmomoTrepmusi.
15. Ocaxnenue ruapokcuaa xxenesa(lll) u okucaeHue ero Ha BO3yXe.
16. Boinenenue cepedpa U3 ero cosieit 1eicTBUEM MEIH.



JlaGopaTopHble ONbITHI.
10. OkpaiMBanue MmiaMeHu COSAMHEHUSIMHU MIETOYHBIX METaJIOB.
11. O3HakoMIICHHE C MHUHEpAJaM{ U BOKHEHIITUMHU COCTMHCHHSMU IICIIOYHBIX METAIIOB.
12. CBolicTBa COCIUHECHUN MIEIOYHBIX METAJIIOB.,
13. OkpamuBaHue IJIAMEHU COJISIMH IIEJTIOYHO3EMENIbHBIX METAJIIOB.
14. CBolicTBa Maraus 1 €ro COSIUHCHUM.
15. CBolicTBa coeIMHEHNI KaIbIIHS.
16.2KecTKOCTh BOJIEL.
17. B3anMoaelCcTBHE aTIOMUHHUSA C KAUCIIOTAMH U IIET0YaMH.
18. AMmdorepHbIe CBOICTBA THAPOKCH/IA ATFOMUHUSL.
19. CBoiicTBa 0JI0Ba, CBUHIIA K UX COCIUHEHHUIA.
20. CgoiicTBa coJieit Xxpoma.
21. CpoiicTBa MapraHiia ¥ €ro COeJJMHECHMI.
22. I3ydyeHne MUHEpAJOB XkKee3a.
23. CpoiicTBa xene3a. KauecTBeHHbIE peakIiuu Ha HOHBI xkene3a. [lomydyenne okcuma meau(l).
24. CoiicTBa MeH, €€ CINIaBOB U COSTMHEHUH.
25. CBoiicTBa IIMHKA U €r0 COEIUHEHUH.

IIpakTuyeckas padora Ne6. [lonyyenune meqHoro kynopoca. [lonydenue xene3Horo Kynopoca
IIpakTuyeckass padora Ne 7. PemieHue SKCHEPUMEHTAIBHBIX 3a/ad Mo TeMe «MeTaibl MOOOYHBIX
MOATPYIID

IIpakTuyeckas padora Ne8. [lonyuenue conu Mopa

KonTpoasnas padora Ne 2 o teMe «MeTajuiby.

Tema 5. Ctpoenue BemectTBa (14 4.)

Cmpoenue amoma. Hyxmunel. M3otonbl. Tumbl paauoakTUBHOTO pacnaja. TepMosaepHBId CHUHTE3.
[Tomyuyenue HOBBIX »dJeMEHTOB. SnmepHbie peaknuu. CTpoeHHE DSIEKTPOHHBIX 000JOYEK aTOMOB.
[IpeacraBnenne o KBaHTOBOM MexaHuke. KBaHTOBble umcna. AToMHBIE opOutanu. Pamuyc artoma.
DNEeKTPOOTPHUIIATEITHHOCTD.

Xumuyeckasn céa3v. Bunpl xumudeckoi cBsizu. KoBasieHTHast CBS3b M €€ XapaKTePUCTUKH (IJIMHA CBS3H,
MOJISIPHOCTB, TIOJIIPU3YEMOCTh, KPaTHOCTH CBsI3H). loHHAs cBsI3b. MeTamuinueckast CBSI3b.

Cmpoenue meepovix men. Kpuctamnmueckue u amopdHbie Tenma. THIBI KPHCTAUIMYECKUX PEIICTOK
METaJUIOB U HOHHBIX COSAMHEHUH. MEXXMOJIEKYIIpHBIC B3aUMOICHCTBUSA. BoopoaHast CBs3b.
demoncrpanumn. 1. Kpucramimueckue pemerku. 2. Moienu MOJIEKyJI.

Tema 6. TeopeTnueckoe onucaHue XUMHUYECKUX pPeaKIui

Tennosou 3¢hpexm xumuueckou peakyuu. IHIOTCPMUICCKUE U IK30TEPMHUUSCKHE peakiun. 3akoH ['ecca.
Temiota obOpa3zoBanus BemlecTBa. JHeprusi cBs3u. [lonstue o0 osHranpnuu. [lonstue o0 3HTponUU.
Bropoii 3akoH TepMommHamukH. OHeprus [nbOca W KpUTEpHH CAaMONPOHM3BOJIBHOCTH XHUMHUYECKOMN
peaKkIuH.

Ckopocmb Xumuueckou peakyuu u €€ 3aBUCUMOCTb OT MPHUPOJABI PEarupyroIINX BEUIECTB, KOHLEHTPALUN
peareHToB, TEMIEPATYPHI, HATUYUS KaTaIU3aTOpa, IUIOIIAIA IIOBEPXHOCTH PEATUPYIOMIMX BEIIECTB. 3aKOH
neiictByromux macc. [IpaBuno Bant -T'odda. [TorsitTne 00 sHEprum axkTUBAMM U 00 DHEPTETUICCKOM
npodune peakuuu. ['OMOTeHHBIM M reTeporeHHbI KaTanu3. [IpuMmepbl KaTaTUTUYECKUX MPOIECCOB B
TEXHMKE U B )KUBBIX opranu3mMax. @epMeHThl Kak OMOJIOrMYeCKHe KaTalu3aTophl.

Obpamumvsie xumuueckue peakyuu. Xumudeckoe papHoBecue. [Ipunmun Jle Illarense. KoHcraHTa
paBHOBecus. PaBHOBecue B pactBopax. KoncranTsl aucconnanuu. Pacyer pH pacTBOpOB CHIIBHBIX KHCIIOT
u menoueil. /Ipouszgedenue pacmeopumocmu.

Psao akmusnocmu memannos. 1loHdaTne o cTaHZApTHOM 3JIEKTPOJHOM IMOTEHIMANE U JIEKTPOJBHKYIIEH
CWJIE peaKkIuu. XMMUYECKHEe UCTOYHUKH TOKA: TaJIbBAHUYECKUE 3JIEMEHTBI, AKKYMYJISITOPbl U TOILIMBHbBIE
AJIEMEHTBI. DJIEKTPOJIU3 PACIIAaBOB U BOAHBIX PACTBOPOB JIEKTPOIUTOB. 3aKOHbL 2IeKMPOIU3A.
JdemoncTpanum.



1. DK30TepMHUUECKHE U SH/I0TEPMUYECKUE XUMHUYECKHE peaxiuu.
2. TemnoBble sBIEHHS HOpU PACTBOPEHUM CEPHOM  KHUCIOTBI M aMMHAyHOW  CEJIMTPBHI.
3. 3aBUCHMOCTb CKOPOCTH pE€aklUu OT IPHUPOJbI BEIIECTB HAa NpPUMEpE B3aUMOJICHCTBUS PACTBOPOB
pa3IMYHbIX KUCJIOT OJMHAKOBOM KOHLEHTpPAlMM C OJMHAKOBBIMU KyCOYKaMu (TpaHysamMH) LUHKa H
OJIMHAKOBBIX KYCOYKOB DPa3HBbIX METAJIJIOB (MarHus, LIMHKA, JK€JIe€3a) C PacTBOPOM COJSHOW KHCIIOTHI.
4. B3auMonelcTBHE pPAcTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMH THOCyNb(ara HATpHUs pa3IUuIHON
KOHIIEHTpAlluu u TEMIIEPATypPHI.
5. Pa3noxxeHue nepokcuaa BOJOPOJAa C IMOMOINBIO HEOPraHMYECKUX KaTallu3aTOPOB U TMPHUPOIHBIX
00BEKTOB, COJIEPXKAIIUX KaTalasy.
JlaGopaTopHble onbITbl. PakTOphl, BIMAIOLIME HAa B3aUMOJCHCTBHE MeTaljla C pacTBOpPaMHU KHUCIIOT.
CMenieHre XMMHUYECKOTO PAaBHOBECHS NPHU YBEIMUEHUU KOHIEHTPALMUM DPEAreHTOB M IPOJYKTOB.26.
Karanutnueckoe pasnokeHue Nepokcuia BoJopoaa
IIpakTyeckas padora Ne9. CkopocTh XUMHUYECKON peakui. XUMHUYECKOE PAaBHOBECHE.

Tema 7. XumMnueckas TeXHOJIOTUA

OcHognbie npunyunvl xumudeckou mexronoeuu. [Ipon3BOJICTBO CEPHOI KUCIOTHl KOHTAKTHBIM CIIOCOOOM.
Xumusm mnporiecca. CoIpbe 71 MPOU3BOJCTBA CEPHOM KUCIOTHL. TexHoJormueckas cxema Ipolecca,
npoueccsl U ammaparbl. [IpousBoncTBo amMmuaka. XumusM mnporecca. OnpeneneHue ONTUMalbHbBIX
yCIIOBUH MpOBeAeHUS peakiuu. [[puHIuN MUPKYISIIUKA U €r0 peaau3anus B TEXHOJIOTUYECKOH cxeme.
Memannypeus. Yepnas metamyprusi. JloMeHHbIN Tipoliece (ChIpbe, YCTPOUCTBO JOMEHHOW TMEYH, XUMHU3M
nporecca). [Ipon3BoaCTBO cTanu B KUCIOPOJAHOM KOHBEPTEPE U B JIEKTPOIeUaXx.

Opeanuuecxuii cunmes. CUHTE3bl HA OCHOBE CHHTE3-Ta3a. [[pou3BoACTBO MeTaHOMA.

DKoJorHs U MpoliieMa OXpaHbl OKPYKAroIIel cpeibl. 3esieHas XUMHUSL.

JemoncTpanuu. 1. CpIpbe 1151 IPOU3BOICTBA CEPHON KUCIIOTHI.

2. Mojienb KUMSIIEro ClOs.

3.XKene3nas pyna.

4. O0pasipl CIIaBOB XKele3a.

Tema 8. XuMusl B NIOBCEIHEBHOM KM3HU

Xumust . JKupsl, Oenku, yrieBoabl, BuUTaMuHBL [lumieBble a00aBKM, HMX KiaccH(UKaLus.
3anpernieHHble U pa3pelleHHble MNuIieBble N00aBkU. JlekapcTBeHHblE cpencTBa. Kpacku M NMHUTMEHTHI.
ITpuHIMIBI OKpaIIMBaHUS TKaHEH.

IIpakTnueckas padora Nel0. Kpamenue Tkanei

Tema 9. Xumus Ha ciayxde o01ecTBa

Xumuss B crpoutenbcTBe. llement, OeroH. CTekino W KepamMuka. TpaauIlMOHHBIE W COBPEMCHHBIC
Kepamuueckre MmaTtepuanbl. CBepXmpoBojsiias Kepamuka. beitoBas xumusa. OtOenuBaroliye cCpeicTa.
Xumus B ceIbCKOM X03siiicTBe. MHCeKTHIIABI U TiecTUIuabl. Cpe/icTBa 3alllUThl pacTeHU. PeneieHTsl.
Kontposabnas padora Ne 3. MtoroBas KoHTposIbHas paboTa.

Tema 10. Xumusi B COBpeMeHHO# HayKe

Oco0cHHOCTH COBpPEMEHHOW Hayku. Mertojoiorus Hay4dHoro wuccienoBanus. [Ipodeccus xumuka.
MaremaTuueckasi XuMusl.
[Touck xumnueckoit nadopmarmu. Pabota ¢ 6a3amMu TaHHBIX.
JleMoHcTpanum.
1. TTumeBbie KpacuTENH.
2. Kpamenue TkaHew.
3. OrGenuBaHMUEe TKAHEH.
4. Kepamuueckue Matepuabl.
5. LIBeTHBIE CTEKIA.
6. Komnekius « TOTIMBO U €r0 BUIIBIY.



JlabopaTopHble ONBITHI.

27. 3HaKOMCTBO C MOIOIIMMH CPEJICTBAMU. 3HAKOMCTBO C OTOCTUBAIOIUMH CPEIACTBAMH.
28. Knewn.

29. 3HaKOMCTBO C MUHEPAIBHBIMU YAOOPEHUSMHU U N3YUEHUE UX CBOWCTB



TEMATHYECKOE IINTAHUPOBAHHUE

HeneBoii nmpuoputrer Ha ypoBHe COQO: co3manue OJaronpusTHBIX YCIOBHUH IS TPHOOPETCHHS
IOKOJIbHUKAaMH OIIbITa OCYIICCTBJICHUA COLIMAJIBHO 3HAYUMBIX ICII:

1.

OTIBIT JIeJ, HAIIPABJIEHHBIX Ha 3a00Ty O CBOEH CeMbE, POJIHBIX U OJIM3KUX;

2. TPYIOBOM OIBIT, OIBIT YYACTHUsI B MPOU3BOJICTBEHHON MTPAKTHUKE;
3. ONBIT JeJ, HANPaBJICHHBIX Ha MOJIb3Y CBOEMY POJHOMY TOpPOAY WM CEIy, CTPaHE B IEJIOM, OMBIT
JIESITEIILHOTO BBIPAXKECHUSI COOCTBEHHOM IPaskJaHCKOU MO3UIUY;
4. ONBIT MPUPOJTOOXPAHHBIX JIETT;
5. ONBIT pa3peueHus] BO3HUKAIONNX KOH(MIUKTHBIX CUTYAIMi B IIKOJE, JOMAa WIH Ha YITUIIE;
6. OMBIT CaMOCTOSITEILHOTO MPUOOPETEHUS HOBBIX 3HAHWM, MPOBEJACHUS HAYYHBIX HCCIICIOBAHHM,
OMBIT TPOEKTHOU JIEATEITbHOCTH;
7. ONBIT U3YUYEHHUS], 3aIIUTHl U BOCCTAHOBJIEHUSI KYJIbTYPHOTO HACIEINs YEJIOBEUECTBA, ONBIT CO3JJaHUs
COOCTBEHHBIX MPOU3BEICHHI KYIbTYPBI, OIBIT TBOPUYECKOTO CAMOBBIPAKEHUS;
8. OIBIT BEJICHUS 3I0POBOT0 00pa3a >KM3HU U 3a00ThI O 3/TOPOBbE JIPYTUX JIIOJICH;
9. ONBIT OKa3aHMS TIOMOIIH OKPY>KAIOIIUM, 3200ThI O MAJIBIIIAX WM MOKUIIBIX JTEFOISIX, BOJIOHTEPCKHIA
OIIBIT;
10. onbIT caMOMO3HAHUA M CaMOAHANIM3a, OIMbBIT COLMAIBHO MPUEMIIEMOTO CaMOBBIPAKEHUS U
caMopeau3aluu.
Ha3Banue Tembl, pa3aesia, MO1yJIs, KoJsmn4yecTBo 4acoB ®opMuUpyeMblii COUAIBHO
0J10Ka 3HAYMMBII onbIT (N2)
HemeTtamnsl 41 1,4,6,8,10
OO1Me cBO¥CTBa METAJJIOB 4 1,4,6,8,10
MeTajutbl TJIaBHBIX NOATPYHI 14 1,4,6,8,10
Mertasuibl TOOOYHBIX TOATPYIIT 21 1,4,6,8,10
CtpoeHne BelecTa 10 4,6,10
TeopeTnueckoe OIMCaHHUE 20 1,4,6,10
XUMHYECKUX PEaKIui
XuMu4ueckas TEXHOJIOTHS 8 2,4,6,7,8
XUMUsI B OBCEIHEBHOM JKU3HH 6 1,3,4,6,7,9,10
XuMus Ha cITyk0e o0IiecTBa 4 1,2,3,4,6,7,8.9,10
XuMHsI B COBPEMEHHOU HayKe 3 2,3,4,6,7,8,10
HToroBoe moBTOpeHHE 3 1,4,7
Bceero 134




KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHHUE

Ne Monayas (riaBa) Jdara Jdomamnee
ypoKa Pa3nesnl riaBbl 3ajaHue
Tema
TEMA 1. HEMETAJLJIBI (414)

1. Knaccugukarus npocThix BeniecTB. BBOAHBINA HHCTPYKTaX IO 02.09 §1
TEXHHUKE 0€30I1aCHOCTHU

2. Bogopon. J/luaraoctudeckasi KOHTpOJIbHas padoTa 04.09 §1

3. ["ayiorensl. O061Iast XapaKTEPUCTHKA 06.09 §2

4. Xnop 06.09 §3

5. Kucnopoaneie coeguHeHus Xjopa 09.09 §4

6. XnopoBoaopoa. ComnsiHasi KHCIIOTa 11.09 §5

7. dTop, OpOM, MOJT U UX COSTUHEHUS 13.09 §6

8. [IpakTrueckast pabota Ne 1.Pemienue skcnepuMeHTalIbHBIX 13.09 §2-6
3a1a4 1o Teme «l anorens». [lepBUUHBINA HHCTPYKTaX MO TEXHUKE
0€e30MacHOCTH

9. Pemenue 3a1a4 v BBINOJHEHUE YIPAXKHEHUN 110 TeMe «I aJoreHsn) 16.09 §2-6

10. XaabKOT€HBI 18.09 §7

11. O30H — ayutoTponHasi MoAM(UKALUS KUCIOpOia 20.09 §8

12. O30H . XuMHyeckue cBOMCTBa 20.09 §8

13. [Iepokcu1 BOIOpOAA U €ro IPOU3BOAHbBIE 23.09 §9

14. Cepa 25.09 §10

15. CepoBosiopos 27.09 §11

16. Cynbduabt 27.09 §11

17. CepHUCTHI a3 30.09 §12

18. CepHblil aHTUAPUT 02.10 §13

19. CepHas kuciora 04.10 §13

20. [IpakTueckass padota Ne 2. Perenue skcriepiMeHTaIbHBIX 04.10 §10-13
3a/1a4 10 TeMe «XaJIbKOTE€HbI»

21. Pemenue 3aga4d v BBINOJIHEHUE yIIPaKHEHUM MO0 TemaM «[ aJioreHb» 07.10 §10-13
1 «XaJIbKOTEHbD)

22. DJIEeMEHTBI NOATPYNIIILI a30Ta 09.10 §14

23. Aszor 11.10 §15

24. AMMUaK ¥ COJIM aMMOHHUSI 11.10 §16

25. [IpaxTrueckas padora Ne 3. «IlonyueHne aMmmuaka v U3y4eHHUE €ro 14.10 §14-16
CBOMCTB»

26. Oxcuasl a3oTa 16.10 §17

27. A30THas KUCI0Ta 18.10 §18

28. Conm a30THO#M KHUCTIOTHI 18.10 §18

29. docdop u ero coenMHEHUS 21.10 §19

30. dochopHbrit anruapua 1 GochopHbIE KUCTOTHI 23.10 §20

31. Pemenuie 3a1a4 v BHIIOJIHEHUE YIIPAKHEHUH 10 TEME « DJIEMEHThI 25.10 §17-20
MOATPYHIIBI a30Ta»

32. [IpakTrueckast pabota Ne 4. Pemenne skcriepuMeHTaIbHBIX 3aa4 Mo 25.10 §17-20
TeMe «IJE€MEHThI MOArPYIIbI A30Ta»

33. Yrnepon 28.10 §21

34. CoenuHEeHUS yIiiepoja 08.11 §22

35. Kpemuuii u ero coegmHeHUst 08.11 §23,24

36. Pemenue 3a1a4 v BHIOJHEHUE YIIPAKHEHUH 1O TEME « DJIEMEHTbI 11.11 §22-24
MOATPYIIBI YTIAEPOaAa»

37. bop 13.11 §25

38. O6o06mmatoniee MOBTOpeHue no Teme «Hemerammbny 15.11 §1-10

39. Kontponbnas padota Ne 1 o teme «HemeTtamib 15.11 §11-20




40. AHanu3 ommMOOK U KOPPEKIUs 3HAHUN IO TeMe 18.11 §21-25
«Hemertammb»

41. Pemenre KOMOMHUPOBAHHBIX 3a/1a4 20.11 NuauBuyan
bHBIE
3a/TaHHS

TEMA 2. OGIIIME CBOMCTBA METAJLJIOB (44.)

42. CBoOICTBa METAJIJIOB 22.11 §26

43. MeTo/1bl IOJTYYEHHSI METAILIIOB 22.11 §26

44, CnaBsl 25.11 §27

45. CiuiaBbl ¥ UX IPUMEHEHHUE 27.11 §27

TEMA 3. METAJJIBI I'JTIABHBIX INOATI'PYIIII (14 1)

46. OO6111as XapaKTepUCTHKA IEJOYHBIX METAJLJIOB 29.11 §28

47. Hatpwuii n xanuii 29.11 §29

48. CoenyHeHuUs: HATPUs U KaJusl 02.12 §30

49. OO0mas xapakTepUCTUKA 3JIEMEHTOB TMIaBHOM moarpymisl [ rpymimer 04.12 §31

50. Maruuii 1 ero coeTUHEHUA 06.12 §32

51. Kanpnuii u ero coenuaenus 06.12 §33

52. KecTkocTh BOJIBI M CTIOCOOBI €€ yCTPaHECHUS 09.12 §34

53. ATIOMUHUI — XUMHYECKUH AJIIEMEHT U MPOCTOE BEIIECTBO 11.12 §35

54. CoenuHeHus: amOMUHUS 13.12 §36

55. OJI0BO ¥ CBHHEI] 13.12 §37

56. Pemenue 3agau no reme «MeTauibl r1aBHBIX TOATPYIIDY 16.12 §28-30

57. BeinonHenue ynpaxHeHui 1mo reme «MeTtasuibl INIaBHbIX TOATPYIID 18.12 §31-34

58. [TpakTiaeckast pabota Ne 5. Pemenne skcriepuMeHTaIbHBIX 33724 10 20.12 §35-37

TeMe «MeTauibl MIaBHBIX MOATPYIII.
59. O6006mIenne o Teme « MeTallIbl TJIABHBIX TOTPYTII. 20.12 NunuBuayan
AIMUHHCTpaTHUBHAs KOHTPOJIbHAs paboTa bHbBIC
3a/IaHUs
TEMA 4. METAJUJIbI IOBOYHBIX ITOAT'PYIIII (21)
60. OO6m1ast XxapaKTepUCTHUKA TEPEXOTHBIX METAILJIOB 23.12 §38
6l. Xpom. CoeanHeHus: xpoma 25.12 §39
62. OCco0EHHOCTH OKHUCTUTETHHO-BOCCTAHOBUTEIBHBIX MEPEX0I0B 27.12 §39.,40
COEIMHEHHM Xpoma OT Cpejibl

63. 3aBHCHUMOCTD KHCIOTHO-OCHOBHBIX CBOMCTB OT CTEIICHH OKHCJICHHS 27.12 §39.,40
MeTasuia

64. 3aBUCHMOCTb OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIX CBOHCTB OT 30.12 §40
CTEIICHU OKHUCJICHUS] MeTajljia

65. Mapranen. CoeiuHEeHHs] MapraHiia 10.01 §41

66. 2Kene3o Kak XUMUYECKUI 3JIEMEHT 10.01 §42

67. Keneszo — mpocToe BelecTBo 13.01 §43

63. CoenuHeHUs Keiae3a 15.01 §44

69. Menp. CoeuHeHUs] Meu 17.01 §45

70. [TpakTuueckas padota Ne 6. «IlonyueHne MeagHOTO Kymopoca. 17.01 §40-45

[Tomyuenue xene3Horo Kynopoca». IIoBTOpHBINM HHCTPYKTax 110
TEXHHKE 0€30MaCHOCTH.

71. Pemenue 3a1a4 ¢ yuacTueM COEIMHEHHH Kene3a U MeIu 20.01 §40-45

72. Cepebpo 22.01 §46

73. 30110TO 24.01 §47

74, Hunk .CoequHeHns UHKA 24.01 §48

75. PryTh 27.01 §49

76. Pemrenune 3a1a4 1 BBINIOJIHEHNE YIIPAXKHEHUM 110 TeMe «MeTalsl 29.01 §46-47

1OOOYHBIX MOATPYII




77. [Tpaktuueckas padota Ne 7. PereHue sxkcriepuMeHTaAIBHBIX 33/1a4 110 31.01 §48,49
Teme «MeTalbl MOOOYHBIX MOATPYIID)

78. [Tpaktuueckas padota Ne 8. «Ilonyuenue conu Mopay 31.01 §49

79. KonTponbaast pabota Ne 2 o teme «MeTasuib» 03.02 §40-49

80. Pabora Hag ommoOkamu NunuBumyan

bHBIC
3aJaHus
TEMA 5. CTPOEHUE BEHIECTBA (104.)

81. CtpoeHune aToma 05.02 §50

82. SAnpo atoma. SAnepHble peakuuu 07.02 §50

83. DneMeHTapHbI€ MOHATHS KBAHTOBOM MEXaHUKHU 07.02 §51

84. DNeKTPOHHBIC KOHPUTYpAITUU aTOMOB 10.02 §52

85. DJIEeKTPOHHBIC KOHPUTYpAIIUX aTOMOB 12.02 §52

86. KoBajieHTHast CBSI3b U CTPOECHUE MOJICKYJI 14.02 §53

87. Wonnast cBsi3b. CTpoeHUE HOHHBIX KPUCTAIUIOB 14.02 §54

88. Mertannueckas cBsi3zb. Kpucranmanyeckue peneTky MeTaaioB 17.02 §55

89. MeXMOJIEKYJISIpHBIE B3aMMOICHCTBHS 19.02 §56

90. O6o6maromnee moBTopeHue 1o Teme «CTpOSHHE BEIECTBA 21.02 §50-56

TEMA 6. TEOPETUYECKOE OIIUCAHUE XUMHWYECKHWX PEAKIIMH (20 u.)

91. TemmoBsie 3 (HEKTH XUMUYISCKUX PEaKIUit 21.02 §57

92. 3akon I'ecca 24.02 §58

93. OHTponus. Bropoii 3aK0H TepMOJUHAMUKYI 26.02 §59

94. Oneprus ['m66ca u KpuTepun caMoNpOU3BOIBHOCTH XUMUUECKUX 28.02 §60
peaxkuuii

95. Pemenue 3amau no reme «XuMuyeckass TEpMOJANHAMUKA 28.02 §57-60

96. CKOpOCTh XMMHUYECKOM peaKInu. 02.03 §61

97. 3aKoH ACHCTBYIOUIUX Macc 04.03 §62

98. 3aBUCUMOCTbh CKOPOCTH PEaKLUU OT TEMIIEpaTyphl 06.03 §62

99. Karanuz. Katanuzatopsl. 06.03 §63

100. Xumunueckoe paBHoBecHe. Koncranra pasHoBecus. [Ipunmmn Jle- 09.03 §64
[TaTtenbe

101. AJIMHMHHMCTPATUBHAS KOHTPOJIbHAs padoTa 11.03 §65

102. Pemenue 3ana4 v ynpaxHeHUM Ha CMEIIEHHE XUMHUYECKOTO 13.03 §64,65
paBHOBECHS

103. [IpaxTrueckas pa6ora Ne 9. « CKOpoCTh XMMUYECKUX PEaKLUH. 13.03 §61,62
XHUMHYECKOE PAaBHOBECHE»

104. CKOpOCTh XMMHUYECKON pPEaKIIMU U XUMHYECKOE PAaBHOBECHE 16.03 §61-65

105. HNonnoe npoussenenue Boabl. BogopoaHblii mokas3arelnb 18.03 §66

106. XHUMHUYECKOE pAaBHOBECHE B PACTBOPAX 20.03 §67

107. XUMHUYECKUE UCTOYHUKH TOKA. 20.03 §68

108. DIIEKTPOJIN3 01.04 §68

109. Ob6o06m1aromiee MOBTOPEHUE 10 TeMe « TeopeTuueckrue OCHOBBI 03.04 §58-60
XUMHHD))

110. Pemienue TUIIOBBIX 3a/1a4 ¢ UCTIOJIb30BAHUEM TTOHSITHS XUMHUUECKOE 03.04 §65-68
paBHOBeECHE

TEMA 7. XUMHNYECKAS TEXHOJIOTI'UA (84.)

111. Hayunble npuHIUIIEI OPraHU3alud XUMUYECKOTO IIPOU3BOICTBA. 06.04 §69
[Ipodeccust xuMHKa-TeXHOJI0ra

112. IIpon3BOACTBO CEPHOI KHUCIOTHI 08.04 §70

113. [Ipou3BoacTBO aMMHaka 10.04 §71

114. [Ipon3BoacTBO UyryHa 10.04 §72

115. [IpousBoacTBo cranu 13.04 §73




116. [IpoMbIITIEHHBIN OpraHUYECKUN CUHTE3 15.04 §74
117. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl. 17.04 §75
118. «3eNeHas XUMUS 17.04 §75
TEMA 8. XUMUS B IOBCEIHEBHOM )KU3HU (64.)
119. XuMHS AT 20.04 §76
120. JlexapcTBeHHbIe cpeactBa. [Ipodeccuu dapmaiieBT U mpoBU30P 22.04 §77
121. Kocmernueckue n mapdroMepHbie cpeacTBa 24.04 §78
122. beiToBas xumus 24.04 §79
123. [TurmMeHTh ¥ Kpacku 04.05 §80
124. [Ipaktuyeckas padora Ne 10. «Kpamenue TkaHei» 06.05 §76-80
TEMA 9. XUMUS HA CJIYKBE OBIIECTBA (44.)
125. XUMHS B CTPOUTENILCTBE 08.05 §81
126. Xumus B cenbekoM xosstiictBe. [Ipodeccus arpoxumuka 08.05 §82
127. Heopranuueckue matepuasl 11.05 §82
128. Konrponbnas padora Ne 3. «MToroBast KOHTposbHas paboTa» 13.05 §83
TEMA 10. XUMHS B COBPEMEHHOM HAYKE(3 u.)
129. OCOoOEHHOCTH COBPEMEHHON HayKU 15.05 §84
130. MeTo10510THsI HAYYHOTO MCCIIEI0BAHUS 15.05 §85
131. HcTounnkn XuMu4yeckoi nHGopMaIuu 18.05 §86
132. Htorosoe nmoBTopeHue: HEOPraHMIECKask XUMUS 20.05 3amanus
EI'D
133. HrtoroBoe moBTOpeHUE: OpraHuyecKas XUuMHUs 22.05 3aganus
EI'D
134. HroroBoe moBTOpeHUE: OOIIAst XUMHSI 22.05 be3 3amanus

Bcero: 134 yaca

CUCTEMA OIIEHKHU TOCTHXXEHU IIJIAHUPYEMBIX PE3YJIbTATOB
CucreMa OlleHKH TOCTHKEHHI 00y4almuXxcsl BKJIOYAeT: BHIIOJIHEHUE JIA00OPATOPHBIX, MPAKTHUECKUX,
CaMOCTOSITENIbHBIX U KOHTPOJIbHBIX paboT. IIpu 3TOM Mcnonb3yercss TpaauLMOHHas 5 OanbHas cucremMa
OLICHMBAHMSI.

OneHka 0TBETOB y4aluxcst

OneHka «5» CTaBUTCS B TOM Cllydae, €CJIM YYalIMKCs TOKa3bIBAET BEPHOE MOHUMAHHE XHUMHYECKON
CYLIHOCTH pacCMaTpUBAeMbIX SIBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH, a TaK K€ MPaBUIbHOE
orpesiesieHre (PU3NIECKUX BEITUUMH, UX €AMHUI] U CTIOCOO0B M3MEPEHHUS: MPABIIILHO BBITIOIHICT PACUETHI,
CTPOUT OTBET MO COOCTBEHHOMY IIJIaHy, CONPOBOXKIAET PACCKa3 COOCTBEHHBIMU INpUMEpaMH, yMeeT
NPUMEHTh 3HAHWS B HOBOW CHUTYAIlM TIPW BBHITIOJIHEHUH TPAKTUYECKUX 3aJaHUN; MOXKET yCTaHOBHUTH
CBSI3b MEXAY M3yYaeMbIM U paHee M3yUYEeHHBIM MaTepHajoM IO KypCcy XMMHH, a TaKKe C MaTepHalioM,
YCBOEHHBIM TIPH M3YYCHUH JIPYTHX MPEIMETOB.
OneHka «4» CTaBUTCS, €CIIM OTBET YUEHUKA YAOBJIETBOPSET OCHOBHBIM TPEOOBaHUSAM Ha OLIEHKY 5, HO JIaH
0e3 HCIIoNIb30BaHMsI COOCTBEHHOTO IIJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHs 3HAaHWK B HOBOM CHTYyalluHy,
6€3 MCIOJb30BAHUS CBSA3EH C paHee M3YUYEHHBIM MaTepHaiOM U MATepHaJIOM, YCBOCHHBIM IPH M3YUEHUU
JIp. TIPEIMETOB: €CJU YYallUuiCs TOMYCTUJ OJHY OIMMOKY WM He OoJjiee JBYX HEIOYETOB M MOXKET UX
UCIPaBUTh CAMOCTOATENIBHO UM ¢ HEOOJIBIION MOMOIIBIO YUUTEIs.
Omenka «3» CTaBUTCS, €CIIM YYaIIUNCs TPABUIIBHO TIOHUMAET XUMHUECKYIO CYITHOCTh PacCMaTPUBAEMBIX
SBJICHUHA U 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAEIbHbIC MPOOEIbl B YCBOCHHH BOIPOCOB Kypca
XMMUH, HE TMPEMATCTBYIONINE AalbHEWIIEMy YCBOCHHIO BOIIPOCOB NPOTPAMMHOTO MaTepHajja: yMeeT
NPUMEHSTDH MOJyYEHHbIE 3HAHUS MPU PELICHUH MPOCTHIX 3334 C UCIHOJIb30BAHUEM TOTOBBIX (POPMYII, HO
3aTpyAHSETCS MPH PEIICHUH 3aj1a4, TPeOYIOIUX Mpeodpa3oBaHusi HEKOTOPBIX (popMyIl, TormycTui He 6oee
OJTHOM Tpy0oii omHOKK U ABYX HEIO4ETOB, HE Oosee oHON rpyOoit U 0HOM HerpyOoii ommbku, He Oosee
2-3 HerpyOBIX OMHUOOK, OTHON HErpyOOi OMMOKHU U TPEX HEAOUYETOB; AOMYCTHI 4-5 HETOUETOB.
OreHKa «2» CTaBUTCS, €CIIU yJallluiicsl He OBJaJIe)l OCHOBHBIMU 3HAHUSIMHU M YMEHHUSMHU B COOTBETCTBUU C
TpeOOBaHUSMU MPOTPaMMBbI U AOIYCTUI O0JIbIIEe OMIMOOK U HEOYETOB YEM HEOOXOIUMO ISl OLEHKH «3%.



OueHka KOHTPOJIBHBIX padoT
OneHka «5» cTaBUTCA 3a pabOTY, BHIIIOJHEHHYIO MOJIHOCTBIO 6€3 OINOO0K U HEJOUETOB.
Omnenka «4» cTaBUTCS 3a pabOTy BBIOJHEHHYIO TOJIHOCTHIO, HO TPU HAJIWYUHM B HEil He Ooiiee OmHOM
rpy0oii u ofHOI HerpyOoii OIMOKK U OJJHOTO HeJOoUYETa WK He OoJiee TPEX HeA0UETOB.
Omnenka «3» CTaBUTCS, €CJIM YYCHUK MPABUIBHO BBITIOJIHUI HE MeHee 2/3 Bceil paboThl WM JOMYCTHI HE
Ooree ogHOIM TrpyOoif OMMOKK M BYX HEIO4ETOB, HE Oojee ONHOM rpy0Ooil OmMOKK U OJHOU HErpyOon
omuOKH, He Oosiee TpeX HErpyObIX OMMOOK, OHOI Herpy0oii OIMOKH U TpeX HeNOUETOB, IPU HATTMYUH 4 -
5 HeTOYETOB.
OneHka «2» cTaBUTCS, €CJIM YUCII0 OIMOOK M HE0UYETOB PEBBICUIIO HOPMY JUISl OLIEHKU 3 MIIM IPAaBUIIBHO
BBITIOJTHEHO MeHee 2/3 Bcelt paboThI.

OueHka nNpakTu4eckux pador
OneHka «5» CTaBUTCA, €CIAM YYalllMHCS BBINOJHSAET pPAabOTy B IOJHOM OOBEME C COOJNIOIEHUEM
HEOOXOIMMOM TIOCIIEIOBATEILHOCTH MPOBEICHUS OIBITOB U M3MEPEHHIA; CAMOCTOSTEIILHO U PAIIMOHATIHLHO
MOHTHPYET HE0oOXoauMoe OOOpYJIOBaHWME, BCE OIBITHI TPOBOJAUT B YCIOBUSAX H  PEXKHMAX,
00eCIeYnBAONIUX TMOJYYCHUE TPABWIIBHBIX PE3yJIbTATOB W BBIBOJIOB; COOJIOAAET TPEOOBAHHS IMPABHI
0€30MMacHOCTH TPYy/a; B OTYETE MPABHIBLHO W aKKypaTHO BBIMOIHSECT BCE 3alHMCH, TAOIWIIBI, PUCYHKH,
YpaBHEHHSI, BEIYMCIICHHUSI.
Omnenka «4» CTaBUTCS, €CIHM BBIMOJHEHBI TPEOOBAHMUS K OICHKE «5» , HO OBUIO JOIMYINEHO JBa — TPH
HezloueTa, He 0oJiee OTHOM HerpyOoi OIMOKY M OJTHOTO HEA0YETa.
Omnenka «3» CTaBHUTCA, €Clid padoOTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIMTOJIHEHHOW YacTH TaKOB,
MO3BOJISICT TIOJTYYHUTh MPABWIBHBIC PE3YJIbTAaThl M BBIBOJBI: €CIIM B XOJI€ TIPOBEIICHHS ONBITa U U3MEPCHUIN
OBLTH JTOMYIICHBI OITHOKH.
OreHKa «2» CTaBUTCS, €ClIM paboTa BBIOJIHEHA HE TOJHOCTHIO U 0OBEM BBITIOJTHEHHOW YacTH PadOThI HE
MO3BOJIICT CJENaTh TPABUIBHBIX BBIBOJOB: €CIH OMBITHI, W3MEPEHUS, BBIYUCIICHUS, HAOIIOICHHUS
MIPOM3BOIWIINCH HETTPABHIIHHO.

Oo01mue aJas Junes:

Onenka HpOQKTHOﬁ ACATECJIBHOCTH YHYAIIIUXCH

Kpurepuii 1 IIpoaykr (MmaTepuanusoBaHHblii pesyasrar IILY) BaJibl
9 a 1.1 Hosuszna. OpuruHaibHOCTb. Y HUKAJIBHOCTh 1-2
5 E 1.2 OnTuManbHOCTh (HauIydlllee CoueTaHre MapaMeTpOB MPOLYKTa) 1
== 1.3 OCTETUUHOCTh 1-2

MakcuMaibHOe KOJHYecTBO 0a/1J10B 5

Kpurepuii 2 IIpouecc (padoTa 1Mo BHINOJHEHHIO MPOEKTA)

2.1 AKTyaJIbHOCTh 1-2
2.2 [IpobGaemMHOCTD 1-2
% 2.3 CooTBeTCTBHE TpeOOBAaHUAM 00BEMA 1
= 2.4 CoJepKaTebHOCTh 1-3
§ 2.5 3aBepIIeHHOCTh 1
[:;O 2.6 Haynnure TBOpYECKOro KOMIIOHEHTA B IPOLIECCE MPOEKTUPOBAHUS 1-2
2.7 KOMMYHHKAaTHBHOCTH (B TPYIIIIOBOM IPOCKTE) 1-2
2.8 CaMOCTOATETLHOCTD 1-3

MakcuMaibHOe KOJHYeCTBO 0a/1J10B 16

Kpurepnii 3 KadecTBo opopMiieHns MaTepuaaa
9 3.2 Marepuan oopmiieH ¢ rpyObIMH HApYIICHUSIMH TPEOOBaHMMA 0
z E 3.3 Jlomy1ieHBI He3HAYUTENbHBIC HAPYIIICHUS TpeOOBaHUI 1-2
ks 34 Martepuast opopMJICH B COOTBETCTBUH C TPSOOBAaHUSIMHU 3-4

MakcuMaJbHOE KOJIHYeCTBO 0ANJI0B 4

Kpurepuii 4 | 3amuTa npoexkTa




4.1 KagecTBo goknama (CHCTEMHOCTh, KOMITO3UITHOHHAS 1IETOCTHOCTD, 1-3
MIOJIHOTA MPECTABICHHUS IIPOOJIEMBI, KPATKOCTh, YUETKOCTh, ICHOCTh
8 (hopMyITHPOBOK)
=
® 4.2 OTBeThl Ha BONIPOCHI 1-3
<
2 4.3 JIMyHOCTHBIE NPOSBICHUS AOKIAAUNKA 1-2
g 4.4 Kynbrypa peun noxmamanka 1-2
=
MakcuMaJbHOE KOJIMYEeCTBO 0a/1JI0B 10
MaxkcuMaibHOe KOJH4eCTBO 0AJIJI0OB 0 BCeM KpUTEepUsiM 35

IlepeBox 0a/1J10B B OLIEHKY

85% ot MakcuManbHON CyMMbI 0asuioB, 35-30 GamnoB — «5»
70-85 %, 29-25 GamioB — «4»

50-70 %, 23-17 6amnoB — «3»

0-49 % - «2»

KpuTepnu M MOKAa3aTeJIl OlleHUBAHUS MCCIeT0BATENbLCKOM AesITeJIbHOCTH oﬁyqammerocﬂ

Kpurepuii 1 YpoBeHb aKTYaJ1bHOCTH TEMbI HCCIEAOBAHNUS baJuibl
= 1.1 AKTyaJIbHOCTh TEMBI UCCJIEOBAaHNUS HE JOKa3aHa 0
% 1.2 [IpuBenensl HEOOCTATOYHO yOemuTensHbIC OKa3aTeIbCTBa 1-2
é A aKTyaJIbHOCTH TEMBI HCCIIEIOBAHUS
é 1.3 IIpuBenens JIOCTaTOYHO yOeauTenpHbIe JI0Ka3aTeIbCTBa 3-4

AKTyaJIbHOCTH TEMbI HCCIIEIOBaHUS
Kpurepuii 2 KauecTBoO coiep:kaHus UCCJIEI0OBAHUSA
2.1 COOTBETCTBUE CONIECPKAHMSI HCCIAEAOBAHMSI €T0 TEME
% 2.1.1 | ConeprkaHHe HCCIEOBAHNS HE COOTBETCTBYET 3asIBJICHHOM TeMe 0
§ 2.1.2 | ConeprxaHue UCCIIEIOBAHUS HE B MOJIHOM Mepe COOTBETCTBYET 1-2
) 3asBICHHON TeMe
:o 2.1.3 | ConeprxaHue UCCIEIOBAHNA B IOTHON MEPE COOTBETCTBYET 3-4
3asBJIEHHON TeMe
£ 2.2 JlornuHOCTh U3NI0KEHUSI MaTepralia
g = 2.2.1 | Marepua U3JI0KE€H HE JIOTHYHO, HE CTPYKTYPUPOBAH, XaOTUYEH 0
o v 2.2.2 | HemocTaTouHo c0o0JII01a€TCs JJOTHYHOCTD M3JI0)KCHUS MaTepHalia 1-2
a 2.2.3 | Marepuai u3JI05K€H B CTPOTOH JIOTHIECKON MOCIIeI0BATEILHOCTH 3-4
2.3 KommuecTBo 1 pazHooOpasre HCTOYHHKOB HHPOpMAIUU
= 2.3.1 | OTcyTcTBHE CMCKAa HCTOYHHKOB HH(pOpMauu 0
L 2.3.2 | Mcionp30BaHbl OTHOTUIHBIE HICTOYHUKH HHPOPMALHH 1
§ 2.3.3 | Hcnionp30BaHO HE3HAYUTEIBHOE KOJIIMIECTBO HCTOYHUKOB 2
g nHpopMariu
a 2.3.4 | Mcnonb30BaHO 3HAYUTEILHOE KOJIMYECTBO Pa3HOOOPA3HBIX 34
HCTOYHUKOB HHPOPMALIIH

Kpurepunii 3 KauecTB0O 0hopMIIeHUS HCCIEI0BATEIBCKOT0 MATEPHAJIA
5 3.1 CootBercTBre 0OPMIICHHS IPHHATHIM TPeOOBAHUSIM
g . 3.1.1 | Marepuan odopmiieH ¢ rpyObIMH HapyIICHUSIMH TpeOOoBaHUH 0
3 3.1.2 | JlomyuieHbl He3HAUMTEIbHBIC HAPYLICHUS TPeOOBaHUIA 1-2
= 3.1.3 | Marepuan oopMJICH TOYHO B COOTBETCTBHH C TPEOOBaHUSIMH 3-4

MaxkcuMallbHOE KOJIMUYECTBO 0aJIOB 20

IlepeBox 6a/1710B B OIIEHKY

85% oT MakcuManbHOM cyMMBbI 0auioB, 20-17 6amioB — «5»
70-85 %, 16-14 6amioB — «4»

50-70 %, 13-10 GamoB — «3»

0-49 % - «2»






