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PabGouast mporpamma ydeOHON mpeaMeTa paccMOTpeHa M OJ00peHa MpeaMETHO-IIMKIOBOM
KOMHCCHUEH MpernoaaBateeit 001eo0pa3oBaTeIbHOTO IUKIIA.

PaGouas nporpamma y4eOHOM npeamera pazpaboTaHa Ha OCHOBE:

(benepanbHOro rocy1apCTBEHHOT0 00pa30BaTENIbHOTO CTaHAAPTA CPEIHEro 001Iero oopa3oBaHus
(manee — ®I'OC COO), yreepxknennoro IIpukazom MunuctepcTBa o6pazoBanus U Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 r. N413 (3apeructpuposan Munuctepctsom roctunuu P® 07.06.2012 r. N
24480);

denepanbHON 00pa3oBaTENBLHON MPOrpaMMbl cpefaHero odmero odpazoBanus (naiee - DOIT
COO), yrtBepxkaennoro Ilpukazom MunuctepcTBa mpocBemieHus Poccuiickoit ®enepanuu 0T
18.05.2023 r. N 371 (3apeructpupoBad MunuctepctBoM roctutiuu 12 uronst 2023 r. N 74228);

BnyTpenHss skcneprusa:
3aenyromas YMY 3amerra [[.H.
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1. NOSACHUTEJIBHAS 3AITUCKA
1.1. OOmas xapakTepucTHKA IPOrpaMMbl y4e0HOI0 npeaMera

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO POJIb B CO3aHUU HOBOM 0a3bl
MaTepHaIbHON KYJIbTYpPbl, BHOCUT CBOM BKJIaJl B (POPMUPOBAHKE PALIMOHAILHOIO HAYYHOT'O MBIIIIJICHUS,
B CO3JIaHHE LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MIPUPOJIBI U YEIOBEKA,
KOTOpoe (GOpMUPYETCsl B XUMHH HAa OCHOBE TOHMMaHMsI BELIECTBEHHOI'O COCTaBa OKPYXKAOIEro Mupa,
OCO3HAHMSI B3aUMOCBSI3M MEXJy CTPOEHHEM BEIECTB, UX CBOWCTBAMH M BO3MOXXHBIMHU OOJACTIMHU
IIPUMEHEHHS.

CoBpeMeHHas XuMUsl Kak HayKa CO3UAATebHas, HayKa BBICOKMX TE€XHOJIOI'MI HalpaBjieHa Ha
peleHye rio0aIbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA - CHIPbEBOM, SHEPreTUUECKO,
MUIIEBOM, SKOJIOTUYECKON 0€30IacHOCTH M OXpaHbI 370POBbS. Te€CHO B3aMMOAEUCTBYS C OPYTUMHU
€CTECTBEHHBIMH HayKaMH, XUMHs CTajla HEOThEMJIEMON YacTbi0 MUPOBOM KyJIbTYpPbI, HEOOXOJUMBIM
YCIIOBHEM YCHEIIHOTO TPY/Ia M XKU3HU Ka)KJ0T0 YJIeHa OOIIecTBa.

Cocrapnsrommmu ipeamera "Xumus" SBIsStOTCS 0a30Bble Kypchl - "Opranndyeckas Xumus'" u
"OO611as 1 HeopraHu4eckast XMMHsl'"', OCHOBHBIM KOMIIOHEHTOM COZAEPKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI
6a30B0il HayKu: cuCTeMa 3HaHUH 110 HEOPraHUYECKON XMMHUH (C BKIFOUEHUEM 3HaHUH 13 0011el XUMHUN)
U opraHudeckod xumMuu. DOpPMHUPOBAHME JAHHOW CHCTEMBl 3HAHWW IpU H3YyYEHUH IpeaMeTa
o0ecreynBaeT BO3MOXKHOCTb PACCMOTPEHUS BCEI0 MHOT000pa3ys BEIECTB HA OCHOBE OOLUX MOHATHH,
3aKOHOB ¥ TEOPUH XMUMUH.

1.2. Mecto mnpeaMera B CTPYKType OCHOBHOW mnpodeccuoHAJbHON 00pa3oBaTebHOM
NpOrpamMmbl

PabGowas  mporpamma  y4eOHOro  mpeaMera  SBISETCA  O0SM3aTENbHOW  YacThIO
0011e00pa30BaTeIbHOrO IUKJIAa OCHOBHOHM MpodeccHOoHambHOM 00pa3oBaTeNbHOM MPOrpaMMBbl 1O
cnenuanbHocTd 38.02.07 BankoBcKoe 1e/10 (COIMaTbHO-I)KOHOMHYECKHUH MTPOQHUIIb).

[Tporpamma yueGHOTro nipeameta coctaBieHa B coorBeTctBuu ¢ ®I'OC COO u @OIT COO B wactu
ONpeseNieHUs] COJAepX aHUusl U TpeOoBaHMHM K pe3yibTaTaM €ro OCBOEHMS, a TaKKe Ha OCHOBE
XapaKTEpUCTUKU IUIAHUPYEMBIX PpE3YyJIbTaTOB JYXOBHO-HPABCTBEHHOI'O pAa3BUTHS, BOCIUTAHUSI WU
collMaNu3allMy 00Yy4YaloIUXCs, NPEJCTaBICHHON B (QenepaqbHON mHporpamMme BOCHUTAHUS U B
COOTBETCTBUH C (HOPMUPYEMBIMH JIMYHOCTHBIMHU pe3yJibTaTaMu pabodel mporpamMMbl BOCIIMUTAHUS 110
CHEINAIbHOCTH.

[Tpeamer Bxoaut B o0s3aTenbHyt0 npeameTHyto oonacts PI'OC COO «EcTecTBeHHBIE HAYKHU» U
n3y4aeTcs Ha 6a30BOM ypOBHE.

1.3. [lean uzyvyenus y4eOHOro nmpeamera

Lenp uzydenus npeamera «XuMus» Ha 6a30BOM ypOBHeE:
- hopMHUpOBaHUE CUCTEMBl XUMUYECKUX 3HAHUN KaK BaKHEHIIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MHUPa, B OCHOBE KOTOPOI JIeKaT KII0UYeBbIe OHATHS, (DyHITaMEHTAIbHbIE 3aKOHBI U
TEOPHUH XUMUH, OCBOCHUE S3bIKA HAYKH, YCBOEHNE U TIOHUMAaHUE CYITHOCTHU JOCTYITHBIX 0000IICHMI
MHPOBO33PEHUYECKOTr0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEHN UX Pa3BUTHS U CTAHOBJICHHUS;
- opMupoBaHUe U pa3BUTHE MIPEACTABICHUI O HAYYHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMHUUYECKHUX
peaxiuii, HeOOXOUMBIX I TPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMUYECKHX SBJIICHUM, UMEIOIIUX MECTO B IPUPOJIC, B MPAKTHIECKON M MOBCETHEBHON KU3HH;
- pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U O0BSICHEHHEM
XUMHYECKOTO IKCTIEPUMEHTA, COOJTFOICHUEM TIPaBMII 0€30MacHOTO OOpAIeHUsI C BEIIECTBaAMH.
- ajanTaIys 00yJarommxcs K yCIOBUSM JUHAMUYHO Pa3BUBAOIIETOCS MUPa, ((OPMUPOBAHHE
MHTEJJIEKTYaTbHO Pa3BUTOM TMYHOCTH, TOTOBOM K caMOOOPa30BaHUI0, COTPYAHUUYECTBY,
CaMOCTOSITEILHOMY TIPHHSITHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;



- opMHpOBaHUE Y 00YUYAIOIIMXCS KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIUMN ), UMEIOIINUX
YHHUBEPCAJIbHOE 3HAUCHHE /TSI PA3IIUYHBIX BHJIOB JIEATSILHOCTH: PEIICHHS TPOOIIeM, TOUCKA, aHaJH3a
1 00paboTKu HHMOPMAIHH, HEOOXOIUMBIX JUTSl TPUOOPETEHUS OIBITA IEATEILHOCTH, KOTOPast
3aHUMAaeT B)KHOE MECTO B TIO3HAHUH XMMHH, & TAKXKE JJIs1 OLIEHKHU C MO3UIMNA YKOJIOTHUECKOM
0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U
PUPOIHYIO CPEY;

- pa3BUTHE NIO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aromuXxcsi: CIOCOOHOCTH CAMOCTOSITEIILHO TIPUOOPETaTh HOBBIE 3HAHUS 110 XMMUHU B COOTBETCTBUU
C )KU3HEHHBIMH MMOTPEOHOCTSMU, HUCIIOIB30BATh COBPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHH IS
MIOWCKA ¥ aHAIN3a y4eOHOM U HAyYHO-TIOMYJIIPHON MHPOPMAIIUU XUMHUECKOTO COJICPIKAHMUS.

1.4. Ilnanupyemble pe3yJbTaThl OCBOCHHS YU4eOHOI0 MpeaMeTa:

B pamkax mnporpammbl y4eOHOro mpeaMera OOYyYaroUIMMKCS OCBaWBAIOTCS JUYHOCTHBIE,
METaIrpeIMETHbIE U TPEJAMETHBIE pEe3yabTaThl B COOTBETCTBUU ¢ TpeboBanmsimu PI'OC cpemnero
obuiero obpazoBanus: nuuHocTHbIE (JI), MeTanipenmeTHbie (M), mpeameTHbie 11 6azoBoro ypoBHs (11),
u yenyonennoco ypoeus (I1y).

Tax e nmpeaMer crnocodcTByeT POPMUPOBAHUIO U PA3BUTHIO OOIINX KOMIIETEHIIUA:

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA MIOMCKA, aHAJIN3a K MHTEPIPETALNN HH()OPMAIIHH,
¥ MTHPOPMAIIMOHHBIE TEXHOJIOTUH JIJISl BBIMIOJHEHUS 33a/1a4 TPO(ecCHOHABHOM 1eATeIbHOCTH;

OK 04. DddexTnBHO B3aMOACHCTBOBATH M pab0TaTh B KOJUIEKTUBE M KOMAH/IE;

OK 05. OcymiecTBisTh YCTHYIO U MHUCBMEHHYI0 KOMMYHHUKAIIMIO HAa TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢ yueToM 0COOEHHOCTEH COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA,

OK 009. [Tonb3oBatbcs mpodeccHoHANBHON JOKYMEHTAIMEeH Ha TOCy1apCTBEHHOM U HHOCTPAaHHOM
SI3BIKAX.

JIMYHOCTHBIE PE3YJIBTATHI
rpa:kIaHCKoe BOCIIUTAHHE:

JI1 - chopMUPOBAHHOCTH T'PaXAAHCKOW MO3HMIMUA OO0YYAIOMIErocsl Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOTO O0IIECTBa;
JI2 - oco3HaHMe CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, yBaXKEHHE 3aKOHA U TPABOMIOPSIKA;

JI3 - npuHATHE TPATUIMOHHBIX HAIMOHAIBHBIX, OOIICYETOBEYECKUX TYMAHHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;
JI4 - TrOTOBHOCTH TMPOTHBOCTOATH HWJEOJIOTHM OSKCTPEMH3Ma, HaIMOHAIMW3Ma, KceHodoOuu,

JUCKPUMHHALMU 110 COLUAIIBHBIM, PEIIUTMO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
JIS - TOTOBHOCTB BECTH COBMECTHYIO JIEITEILHOCTh B MHTEPECAX TPaXJAHCKOTO OOIIECTBA, YIaCTBOBATh
B CAMOYIIPABJICHUH B ILIKOJIE U IE€TCKO-FOHOIIECKUX OPTaHU3ALMUAX;
JI6 - ymeHne B3auMOJCHCTBOBATh C COLMAIILHBIMUA UHCTUTYTAMH B COOTBETCTBUM C MX (DYHKIIUSIMU U
Ha3HAYCHUEM;
JI7 - TOTOBHOCTB K TyMaHUTapHOW U BOJIOHTEPCKON AEATEIbHOCTH;
NMaTPUOTHYECKOE BOCIIUTAHUE:

JI8 - chopmMupoBaHHOCTH POCCUMCKOM IPAKIAHCKOW UACHTUYHOCTH, MTATPUOTHU3MA, YBAKEHHS K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH nepea PoauHou, ropaocTH 3a cBOMl Kpaid, cBOr0 PonHy, CBOM SI3bIK
U KYJbTYpPY, IPOLIJIOE U HACTOSIIEe MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;
JI9 - LIeHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, HWCTOPHUYECKOMY U MPUPOJIHOMY
HACJIC/INIO, TTAMSITHIUKaM, OOEBBIM TMOJBUTAM U TPY/IOBBIM JTIOCTHIKEHHUSIM HAPOJIa, TPATUIIASIM HAPOIOB
Poccun; noctmxkennsm Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;
JI10 - nuneitnas yoexA€HHOCTh, TOTOBHOCTB K CITy)KeHUI0 OTEUYEeCTBY U €T0 3aIUTe, OTBETCTBEHHOCTH 32
ero cyns0y;

AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:
JI11 - oco3HaHue TyXOBHBIX IIEHHOCTEH pOCCUIUCKOrO HAPOa;
JI12 - chopMHupOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO ITOBEICHUS;
JI13 - cmocoOHOCTh OLIEHWBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIC PEIICHHs, OPHEHTUPYSACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;



JI14 - oco3HaHWe TMYHOTO BKJIaJa B TOCTPOECHNUE YCTOWYHNBOTO OYIYIIIETO;
JI15 - oTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEINISAM U (MJIM) APYTUM UIEHAM CEMbH, CO3/IaHUIO CEMbU
Ha OCHOBE OCO3HAHHOIO IPHUHATUS LIEHHOCTEH CEMEHHON J>KU3HU B COOTBETCTBHM C TPAAULUSAMU
HapoaoB Poccuu;
3CTeTHYeCKOe BOCIIUTAHME:
JI.16 - screTHYecKoe OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETHKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a U OOLECTBEHHBIX OTHOIIECHUII;
JI.17 - criocoGHOCTh BOCIIPUHMMATDH Pa3IU4HbIE BUABI UCKYCCTBA, TPAJAULIMU U TBOPUECTBO CBOETO U
JPYTUX Hapo/0B, OIIYLATh SMOLIMOHAIBHOE BO3/IEHICTBHE UCKYCCTBA;
JI.18 - yOeXAEHHOCTh B 3HAYMMOCTU JUIS JIMYHOCTH M OOIIECTBA OTEYECTBEHHOIO M MHPOBOTO
UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAAULUN 1 HAPOJAHOTO TBOPUYECTBA;
JI.19 - rOTOBHOCTb K CaMOBBIPAKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE IIPOSABIIATH KaueCTBa
TBOPYECKOH JIMYHOCTH;
(pu3uyeckoe BocnuTaHue, (opmMupoBaHHMe KYJIbTYPbl 3A0POBbSI M 3MOLMOHAJIBLHOIO
OJ1aronmoJryymsi:
J1.20 - chopMHPOBAHHOCTH 370POBOTO M OE30MACHOTO 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/10pOBbIO;
JI.21 - motpeGHOCTh B (DU3MYECKOM COBEPIICHCTBOBAHHH, 3AHATHSAX CIHOPTHBHO-03I0POBHTEIHHOM
JeSITEIbHOCTBIO;
JI.22 - akTHBHOE HETIPHUITHE BPEIHBIX NMPHUBBIYEK W WHBIX (OPM NMPUUMHEHHS Bpena GU3NIECKOMY U
ICUXUYECKOMY 30POBBIO;
TPYAOBOE BOCIIUTAHHE:
JI.23 - rOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYI0JIt00HE;
JI.24 - rOTOBHOCTH K aKTHBHOW JEATEIbHOCTU TEXHOJOTMYECKONW M COLMAIbHON HAINpaBICHHOCTH,
CHOCOOHOCTh MHUIIUMPOBATH, INIAHUPOBATH U CAMOCTOSATEIBHO BBIIOJIHATH TAKYIO JAESTEIbHOCTD;
JI.25 - wmHTepec K pasnuuyHbIM cepam TpodecCHOHATBLHON ACSITENLHOCTH, YMCHHE COBEPIIATH
0CO3HaHHBII BEIOOP Oyayleit mpodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI;
JI.26 - TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA POTSHKEHUH BCEH KU3HU;
IKOJOTHYECKOEe BOCIINTAHME:
JI.27 - chopMHUPOBAHHOCTh 3KOJOTUYECKOW KYNbTYpbl, IOHUMAHUE BIMSHHUS COL[MAIBHO-
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOIHON M COLMAIBHON Cpe/ibl, 0CO3HAHHE II100aJIbHOrO
XapakTepa dKOJOTHYECKUX MPOOIIeM;
JI.28 - mulaHMpOBaHME M OCYLIECTBICHHE JIEHCTBUI B OKPYXKAIOILIEH Cpele Ha OCHOBE 3HAHUS LIEJEH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
J1.29 - akTMBHOE HENpUATUE ACUCTBUIN, IPUHOCAILUX BPE OKpYKaroUIeH cpele;
JI.30 - yMeHue MpOTHO3UPOBATH HEOIATOMPHUATHBIE YKOJIOTUUECKHUE MOCIEACTBUS MPEANPUHUMACMBIX
JENCTBUM, IPEAOTBPALLATD UX;
JI.31 - pacummpeHue onbITa e TEIbHOCTH 3KOJOTHUECKON HAPaBIE€HHOCTH;
HEHHOCTH HAYYHOI'0 NO3HAHHUSA:
JI.32 - cpopMHpOBaHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOILECTBEHHOM NMPaKTHKH, OCHOBAaHHOT'O HA JHAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B NOJUKYJIbTYPHOM MHPE;
JI.33 - coBeplIEHCTBOBaHHUE $3BIKOBOM M UYMTATENIBCKOM KYyJIbTYphl KaK CPEJICTBAa B3aUMOJEHUCTBHUS
MEX]y JIFOJIbMU U TIO3HAHUS MUPA;
JI.34 - oco3HaHuE IIEHHOCTHM HAY4YHOM JAEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIISITH IPOEKTHYIO U
HCCJIEIOBATENBCKYIO AESITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3VYJIBTATHI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
ba3oBble JJornueckue AeHcTBHA:
M1 - camocrosTenbHO (HOpPMYIHpPOBATh H AaKTyalH3UpOBaTh IMpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;



M2 - ycraHaBiIMBaTh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAaHUS JUIsl CpPAaBHEHUS, KJAacCU(PUKALUU U
00001IEeHHS;
M3 - onpenensaTh Lenu AeATeIbHOCTH, 33aBaTh MapaMeTphl U KPUTEPUU UX TOCTHIKEHHUS;
M4 - BBISBISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B pACCMaTPUBAEMBbIX SBJICHUSX;
M5 - BHOCUTH KOPPEKTHUBHI B I€ATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB 1LI€JISIM, OLIEHUBAThH
PHUCKU NIOCTIEACTBUN JEATENBHOCTH;
M6 - pa3BuUBaTh KpeaTUBHOE MBILUICHUE IPU PEIICHUH )KU3HEHHBIX POOJIeM;

Ba3oBble nccienoBarejbckue 1eHCTBUA:
M7 - BiajgeTb HaBBIKAMHU Y4€OHO-HCCIIEIOBATENBCKONM M MPOEKTHOM J1eATENbHOCTH, HaBBIKaMU
pa3perieHus mpoodieM;
MS - c11ocoOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEIIbHOMY ITOMCKY METOOB PELICHHS TPAKTHUECKUX 3a]1a4,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;
M9 - oBnaseHue BHAAMHU JEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaIuH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTyallMsX, B TOM YHCIE MPH CO3TAHUHU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;
MI10 - ¢popmupoBaHuE HAyYHOTO THUIIA MBIIIJICHUS, BJIaJCHUE HAyYHOW TEPMUHOJIOIMEN, KIHOUEBBIMU
MOHITUSIMA U METOJIaMU;
MIl11 - craBute U (opmMynupoBaTh COOCTBEHHBIC 3aJadyd B 00pa30BATENBbHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;
M12 - BBIABASATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3ajjauy, BbIIBUTaTh TUIIOTE3Y €€
pellieHus, HaXOAUTh apTyMEHTHI AJsl JOKa3aTeIbCTBa CBOMX YTBEP)KIEHUH, 3aJaBaTh MapaMeTphbl U
KPUTEPUU PELLICHUS;
M13 - ananu3upoBaTh MONyUYEHHBIE B XOJ€ PELICHUS 3a/1a4ll PE3yIbTaThl, KpUTHUECKU OLIEHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;
M14 - naBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh IPUOOPETEHHBIH OIbIT;
MI15 - pa3pabatbiBaTh IUTaH pEHICHUS MPOOJIEMBI C YYETOM aHaln3a UMEIOIIMXCS MAaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;
M16 - ocymiecTBiIsATh IEJCHANPABICHHBIA TMOUCK TEpPeHoca CPEACTB M CIIOCOOOB JEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;
MI17 - ymeTh nepeHOCUTDh 3HAHUS B I03HABATEIbHYIO U IPAKTUUECKYIO 00J1aCTH KUZHEACSITENbHOCTH;
M18 - ymeTb HHTETpUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIaCTel;
M19 - BeIABUTATH HOBBIE UJEH, IIPEIaraTh OpUrHHAIbHBIE IOIXO/IbI U PELICHHUS;
M20 - craBuTh npoOIEMBI U 33/1a4H, JONYCKAIOIINE albTePHATUBHBIC PELICHUS;

Pa6ora ¢ undopmanmueii:
M21 - BnaseTh HaBbIKAMH MOJIy4YeHHUs] HH(GOPMALUK U3 UCTOUHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh MTOUCK, aHAJIN3, CUCTEMATU3AUI0 U UHTEPIIPETALINIO HHPOPMAIUK Pa3InYHbIX BUI0B U
(bopM npescTaBIeHHUS;
M22 - coznaBaTh TEKCTHI B PAa3IMYHBIX opMaTax ¢ y4eTOM HazHaueHUs MH(OpPMALMU U ee LeJIeBOr
ayJMTOpUH, BBIOUpasi ONTUMANIbHYIO (OpPMY IpPEACTaBICHNUS U BU3yalln3aluu (Mpe3eHTanus, Tadnuua,
CXeMa U JIpyTue);
M23 - oueHUBaTb JOCTOBEPHOCTH, JETUTUMHOCTH HH(OPMALIMU, €€ COOTBETCTBHE IPABOBBIM U
MOpaIbHO-3THUYECKUM HOpMaM;
M24 - ucnosnb30BaTh cpeicTBa HHPOPMALMOHHBIX 1 KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN NP PELICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX UM OpraHU3allMOHHBIX 3a/lad C CcoOJIo/IeHneM TpeOOBaHUMN
HPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPABOBBIX U ITUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOHN 0€30TaCHOCTH;
M25 - BnaseTh HaBbIKAMHU PACIO3HABAHMS U 3alUTHl MHPOpMaIuK, HHPOpMAITMOHHON 0€301MacHOCTH
JUYHOCTH.

KoMMmyHuKaTHBHBIC yHUBepcaabHbIE y4eOHbIC 1eCTBHSA

OO0uenne:
M26 - ocymiecTBIsATh KOMMYHUKALIUU BO BCeX cdepax KU3HU;



M27 - pacnozHaBaTh HeBepOalbHBIE CPEJICTBA OOLICHMS, MOHMMATh 3HAUYCHHE COLMAJIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYaTh KOH(IMKTEHI;
M28 - BnajgeTh pazIMYHBIMU CIIOCOOAMHU OOLIEHMSI M B3aUMOJEHCTBUSA; apryMEHTHPOBAHHO BECTH
JIMAJIOT, YMETh CMTr4aTh KOH(PJIUKTHBIC CUTYaLlUH;
M?29 - pa3BepHYTO U JOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX CPENICTB;
CoBMecTHas1 1eATEJBLHOCTD:
M30 - noHMMAaTh ¥ UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHHOW U WHIUBUyaIbHON PabOTHI;
M31 - BbIOMpaTh TEMaTHKy M METOABI COBMECTHBIX NEHCTBUH C Y4eTOM OOIIMX HHTEPECOB, H
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,
M32 - npuHUMAaTh €U COBMECTHOM I€ATEIBHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JEHCTBUS 110
ee JOCTMIKCHMIO: COCTABJIATH IUIAH JEHCTBUH, PAaCHpeNessaTh POJIM C Y4ETOM MHEHUN Y4aCTHUKOB
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOTHI;
M33 - oneHnBaTh Ka4eCTBO CBOErO BKJIAJa M KaKJOI'0 yYaCTHMKA KOMaHbl B OOIIMI pe3yiabTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;
M34 - npennaratb HOBBIE IPOEKTBHI, OLICHMBATh MJEU C IO3ULHMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
M35 - KOOpIMHMpPOBAaTH U BBIIOJHATH pabOTy B YCIOBHMSX pEAlIbHOTO, BHUPTYaJbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;
M36 - ocymiecTBIATh MO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B Pa3IMYHBIX CUTyalMsX, POSBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.
PeryisiTuBHbBIC YHHBepCaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranu3anus:
M37 - caMOCTOSTETLHO OCYILLECTBIIATh I03HABATENIbHYIO AEATEIbHOCTb, BBIABISATH IPOOJIEMbI, CTABUTh
1 GOpMyIIMpOBaTH COOCTBEHHBIE 3a/1a41 B 00Pa30BaTEIbHON JACATEIEHOCTH M KU3HEHHBIX CUTYaIHAX;
M38 - caMOCTOATENBHO COCTABIATH IJIAH PELICHHUsS MPOOJEMBbl C Y4ETOM HMMEIOLIMXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUN;
M39 - naBaTh OLIEHKY HOBBIM CUTYaLUsM;
M40 - pactupsTh paMKH Y4€OHOTO MPeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHI;
M41 - nenate 0cO3HaHHBIN BEIOOP, APTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
M42 - oueHuBaTh IPUOOPETEHHBIHN OIIBIT;
M43 - cnocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO LIMPOKON SPYAMLMU B PAa3HBIX O00JIACTIX
3HaHWUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb;
CaMOKOHTPOJIb:
M44 - naBaTh OLIEHKY HOBBIM CHUTYallusiM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;
M45 - BrnaneTh HaBBIKAMM I1O3HABATENbHOM pediekcHy Kak OCO3HAHMS COBEPIIAEMBIX ACUCTBUN U
MBICIIUTENBHBIX TPOLECCOB, X PE3YJITaTOB U OCHOBAHMUIA;
M46 - ucrionb3oBaTh NpUEMbI peiIeKCHH I OLIEHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;
M47 - ymeTb OLIeHUBaTh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;
IMOUMOHATbHBIN HHTE/JIEKT:
M48 — copMHPOBAaHHOCTH CAMOCO3HAHUS, BKIIOYAIONIIETO CIIOCOOHOCTh IOHHMMAaTh CBOE
HMOLIMOHAIBHOE COCTOSHUE, BUAETH HANpPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU c]epsl,
OBITH YBEpEHHBIM B ce0e;
M49 - chopMUpOBaHHOCTH CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTD 3a CBOE MIOBEJICHNE, CTOCOOHOCTh aJallTUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHUSM U
MPOSBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
M50 - chopMupOBaHHOCTH BHYTPEHHEH MOTHUBALIMH, BKIIOYAOLIEH CTpEMIIEHUE K TIOCTHKEHUIO 1IeNTH U
ycrexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHUE J€MCTBOBAThH, UCXOMS U3 CBOUX BO3MOXKHOCTEH;
M51 - cdopMHPOBaHHOCTH SMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh IOHMMATh 3MOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YUUTHIBATh €r0 MPU OCYLIECTBICHUH KOMMYHHKAIUH, CIIOCOOHOCTh K COYYBCTBHUIO
U COIEPEKNBAHUIO;



M52 - chopMHpPOBAaHHOCTh COLMAIBHBIX HABBIKOB, BKIIIOYAIOUMX CHOCOOHOCTh BBICTPAUBATH

OTHOILEHHS C APYTHMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIATH UHTEPEC U pa3peiaTb KOHIUKTHI,
IIpunsiTue cedst M APyrux:

M53 - npuHuMath celsi, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

M54 - npuHMMaTh MOTHBBI M apTyMEHTBI APYTHX JIIOJIEH IPH aHAJIN3€ PE3YIbTAaTOB JESATEIbHOCTH;

MS5S5 - npu3HaBath CBOE MPABO U MIPaBO JPYTUX Ha OMIMOKY;

M56 - pazBuBaTh CIIOCOOHOCTb BUJIETh MUP C MO3ULUH JIPYTroro 4eaoBeka.

HNPEIMETHBIE PE3YJIBTATHI
[TpenMeTHBIC pe3yabTaThl 0 «XuMus" (6a30BBI YPOBEHB) JOKHBI 00ECIICUNBATD:

I11 - chopMUpOBAaHHOCTH MPEACTABICHUN: O XUMHUECKOM COCTABJISIFOIIEH €CTeCTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUY SIBIICHUH MIPUPOABI, B (POPMUPOBAHUH MBIIIUICHUS U KYIbTYPBHI
JUYHOCTH, €€ (PYHKIIMOHAIbHONH IPaMOTHOCTH, HEOOXOIUMOW IJI PELICHUS MPAKTUYECKUX 3a1ad U
AKOJIOTHYECKHA 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JIOPOBBIO U IPUPOTHON CpeJie;

[12 - BnageHue cucTeMoil XUMHUYECKUX 3HaHUH, KOTOpas BKIFOYAET: OCHOBOMOJIAralolie MOHITUS
(XMMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAS 000JI0YKa aToMa, S-, P-, d-3JIEKTpOHHBIC OPOUTATTH AaTOMOB,
WOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPUIATENLHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEeM, YIIIEPOIHBIN CKelleT, GyHKIIMOHAIbHAS TPYIIa, paJuKall,
U30MEPHUsL, U30MEPbI, TOMOJIOTHYECKH psAJl, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO/I- U a30TCOJAEPIKAIIHE
COCTMHEHUS, OMOJIOTUYCCKU aKTHUBHBIC BelIecTBa (YIJIEBOJBI, KHPBI, OCIIKHM), MOHOMEpP, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJCKYISPHBIE COCIUHEHUS, KPHUCTAJUIMYECKash pEelIeTKa, THIIbI
XUMUYECKUX PEaKIUi (OKUCITUTEIHbHO-BOCCTAHOBUTEIBHBIC, 3K30- W SHIOTEPMHUYECKHE, PEaKIUU
MOHHOTO OOMEHAa), PacTBOp, DJIEKTPOJIUTHI, HEIICKTPOIUTHI, SJICKTPOIUTHYECKAs HUCCOLMALINSA,
OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMK, XUMUUECKOE PAaBHOBECHUE), TEOPUH U
3aKOHBI (TEOpHs XUMHYECKOrO CTpPOCHMsI opraHuueckux BemecTB A.M. byriepoBa, Teopus
ANEKTPOJIUTUYECKON Juccounanuu, nepuoandeckuii 3akon J[.M. MenpaeneeBa, 3aKOH COXpaHEHHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUU, (DAaKTOJIOTHUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HCIOJb30BAaHUU BAKHEHIINX HEOPTaHWYECKUX U OPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

[13- copmMupoBaHHOCTH YMEHUHN BBISBIISITH XapaKTEPHbIC MPU3HAKA U B3aUMOCBSI3h U3yYEHHBIX
MOHSTUM, IPUMEHATH COOTBETCTBYIOIINE TTOHITHS IPU ONMCAHUH CTPOEHHUS U CBOMCTB HEOPTaHUYECKUX
M OpPraHUYeCKHX BEIIECTB W WX NPEBPAICHUM; BBISBISATH B3aWMOCBA3b XWMHUYECKUX 3HAHUU C
MOHATUSAMHU U NMPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

[14-  chopmMupOBaHHOCTH YMEHHMM HCIOJIb30BaTh HAWMEHOBAHMSI XMUMHYECKUX COCIUHECHHMA
MEXIYHAPOJHOTO COK03a TEOPETUUYECKON U MPUKIATHON XMMUU U TPUBUAIbHBIE Ha3BaHUS BAKHEUIINX
BEIIECTB (9TUJIEH, alleTUJICH, TIULepuH, HeHo, GopMalibIeri, YKCyCHasI KUCIIOTa, TJUIIMH, YTapHbII
ra3, yrieKucCiblid ra3, aMMHUak, TalieHas W3BeCTb, HETallleHas H3BECTh, MUThEBas coAa M JPYTHX),
COCTaBJIATH (OPMYIIbI HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS] XUMUUYECKUX PEAKIINH,
OOBSCHATP WX  CMBICI; TOATBEPXKJAaTh  XapaKTepHbIE XMMHYECKHE CBOICTBA  BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aITUCSIMU YPaBHEHUN XUMHUYECKUX PEaAKITHi;

I15 - copmMupoBaHHOCTh YMEHUI yCTaHABIUBATH MPUHAAICKHOCTh H3YUEHHBIX HEOPTaHUYECKUX
Y OPraHMYECKUX BEIIECTB K OMpPENEJICHHBIM KJIaccaM W TPYMIaM COSIUHEHUN, XapaKTepru30BaTh WX
COCTaB M Ba)KHEHIIME CBOWCTBA; OMPEAENATh BHUJABI XUMHYECKHX CBsi3ed (KOBaJeHTHAsl, MOHHAasi,
MeTaJUIM4ecKasi, BOJIOPOJHAsI), THUIBl KPUCTAUIMYECKHX PEIIETOK BEIIECTB; KIACCH(PHUIIUPOBATH
XUMUYECKHUE PEaKIINH;

[16- BrnageHne OCHOBHBIMH METOJAaMH HAYYHOTO TO3HAHHS BEIIECTB M XUMHYECKUX SBICHHMA
(HabnroieHre, U3MEPEeHHe, IKCIIEPUMEHT, MOJISTTUPOBAHHE);

[17- chopMupOBaHHOCTH YMEHU MTPOBOIUTH PACUETHI 10 XUMUYECKUM (DOpMyJiaM U ypaBHEHUSIM
XUMHUYECKHX PEAKIUi C HCIMOJIb30BaHWEM (PH3UYECKHX BEIWYHMH, XapaKTepU3YIOIINX BEIIeCTBa C
KOJTMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XMMUYECKUE 3HAHUS JJIs MPUHITHS PEHIeHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYAIIUX, CBI3aHHBIX C BEIIECTBAMHU M UX IPUMEHECHUEM;




[18- chopmupoBaHHOCTH yMEHUH TUIAHMPOBATH M BBIMONHATH XUMHUYECKHH HKCIIEPUMEHT
(mpeBpaleHus OpraHUnYEeCKUX BELIECTB MPU HarPEBaHHUH, TTOJIy4EHHE STUIICHA U U3yYCHHUE €O CBOHCTB,
KAueCTBEHHbIC PEAKIMM Ha albJEeTrujbl, Kpaxmall, YKCYCHYIO KHCJIOTY; JACHaTypalus OEIKOB Mpu
HarpeBaHWM, IIBETHBIE PEAKIMU OENKOB; MPOBOJUTH PEAKIIMA MOHHOTO OOMEHa, OMpEAESATh Cpery
BOJIHBIX PacTBOPOB, KAUECTBEHHbIC PEaKIMU Ha Cylb(dar-, KapOOHAT- U XJIOPHU-aHHUOHBI, HA KaTHOH
aMMOHHUS; pellaTh SKCIIEpUMEHTaIbHBIE 3a1a4M 110 TeMaM "Metasuibl" u "Hemerannsl") B COOTBETCTBUU
C TMpaBWJIaMM TEXHUKH O€30MacHOCTH IMpu oOOpallleHuu C BeulecTBaMH U JIaOOpaTOpPHBIM
000pyI0BaHUEM; TIPEICTABIATH PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (JOpME 3aIUCH ypaBHEHUI
COOTBETCTBYIOIIUX peaklnii U (hOpMyIHPOBATH BHIBOJIBI HA OCHOBE ATUX PE3yJbTaTOB;

I19- chopMupoBaHHOCTH YMEHHS aHAJTU3UPOBATh XUMHYECKYI0 MH(POPMALIMIO, MOTyJaeMylo U3
pa3HbIX UCTOYHHUKOB (CpeICcTB MaccoBoi nH(popMalnu, cetb UHTEpHET U Apyrue);

I110- chopMUPOBAaHHOCTH YMEHHUH COOJIIOJATh MpaBHJA 3KOJIOTHYECKH IIEJIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM JIEATEIHHOCTHU B IEJIAX COXPAHEHHS CBOETO 3/I0POBbS M OKpYKaroIen
IPUPOJHON Cpellbl; YYWUTHIBaThb OMNACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3Mbl ONPEIEIICHHBIX
BEIIECTB, TOHUMas CMBICJI [TOKa3aTessl MpeesbHOM TOMYCTUMON KOHIEHTPALIUH;

IT11- npns oOydaromuxcsi ¢ OrPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3/JI0POBBS: C(HOPMHUPOBAHHOCTH
YMEHHsI TPUMEHSATh 3HAaHHSA 00 OCHOBHBIX JIOCTYMHBIX METOJaX IMO3HAHUS BEUIECTB M XUMHUYECKHX
SIBIICHHI;

[112- nns crnensix U cnaboBUIANIMX OOydaromuxcs: chOpMUPOBAHHOCTh YMEHHUS UCIOJIB30BATh
penbedHO ToueuHyro cuctemy obosznauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA

2.1. O6bem y4eOHOro nmpeaMeTa U BUAbI y4eOHOH padoThI

Buj yueOHoii padoThl O0bem yacoB
O06Bem nporpammsl yaeOHOro mpeamera (BCero) 61
B T.U.
BO B3aMMOJEHUCTBUH C IPENOJaBaTeIeM: 61
BT. U..
— YPOKH, JEKLHUH 27
— MPaKTHUYECKUE 3aHATHUs, TJa0OpaTOPHbIE 34
WuauBuayanbHbIN OpoekT (na/Het)™*
KOHCYJIbTaIlH
[IpomexyTrounas artectanus B popme nuddepeHupoBaHHOro 3a4era
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2.2. Conep:xanue yueOHOro npeamera « XuMus»

Opranuveckasi XumMusl.

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMMH.

[IpenMeTr opraHMYecKOW XUMHUU: €€ BO3HHMKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B IOJIyUEHUH HOBBIX BEILECTB M MaTepUaoB. Teopusi CTPOCHUs
opranudeckux coenuHeHuii A.M. BytiepoBa, ee ocHOBHbIE mosiokeHUs. CTPyKTypHBIE (POpPMYINIBI OpraHHYECKUX BemlecTB. ['omomorus, nzomepus.
XuMHYECKas CBSA3b B OPraHUYECKUX COSIMHEHUSAX - OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpeacraBnenne o kinaccupuUKAIMM OpPraHUYECKUX BeniecTB. HomeHkIaTypa OpraHMYecKMX COeAMHEHUM (CHUCTeMaTH4ecKas) W TPUBUAILHBIC
HA3BaHMsI BAKHEHIIINX MPEJCTaBUTENEH KIacCOB OPraHMUECKUX BEIIECTB.

3KCHepI/IM€HTaHBHBI€ MCTOABI U3YYCHHA BCUICCTB U UX npeBpameHMﬁ: O3HAaKOMIJICHUEC C 06pa3uaM1/1 OpTraHN4YC€CKUX BCIICCTB U MAaTCpHaJIaMU HAa UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ] OPTraHMYECKHUX BEILIECTB, HAOIIOJEHUE U OMUCAHHE AEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX
BEIIECTB MPU HarpeBaHuu (IUIaBJIeHUE, OOYIIIMBaHUE U TOPEHHE).

YriieBogopoasl.

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM psasl. MeTaH U 3TaH - MpoCcTeIINe NPeACTaBUTENN aIKaHOB: (PU3MUECKUE U XUMUYECKUE CBOICTBA
(peaxiuy 3aMeIIeHusl U TOPEHNUs1), HaX0XKJICHUE B IPUPOJE, MOTy4YeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH PsiA. DTWIEH U MPONWIEH - NPOCTeHIINe MPEeACTaBUTENHN AJIKEHOB: (U3NYECKUE U XUMUYECKUE
CBOMCTBA (peaklUu THAPUPOBAHMSL, TaJIOT€HUPOBAHUS, THIPATAIH, OKHCICHNS U MOJIMMEPU3aLlnH ), IOJTyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 m merunOyramueH-1,3: cTpoeHHe, BaKHEHITHE XUMHUYECKHE CBOWCTBa (peakius mnoiaumepusanuu). [lomydeHue
CUHTETHUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB MU OCOOEHHOCTH CTPOEHMS, TOMOJOTHYECKHH psii. ALETHIEH - NPOCTEHIINN MpeicTaBUTENb AJIKHMHOB: COCTaB, CTPOEHUE,
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA (peaKkiy I'MIpUPOBaHUs, TaJIOT€eHUPOBAHNUS, THAPATALIUU, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apensl. ben3on: cocras, cTpoenue, Gpu3NUECKrue U XMMHUECKHE CBOMCTBA (peaklMy rajJoreHUpOBaHUs U HUTPOBAHUS ), TOTYYEHUE U IPUMEHEHHUE.
TokcuuHOCTH apeHOB. ['eHeTnYeCKas CBSA3b MEXKAY YIVIEBOJOPOIaMH, PUHAIJIEKAIIUMHI K Pa3IMYHbIM KJlaccaM.

[TpuponHble UCTOYHUKU YriIeBoAOpoaoB. [Ipuponnslil ra3 u nomytHsle HeQTsHBIE ra3bl. HedTh u ee mpoucxoxaenue. Crnocodsl nepepaboTKu
He(TH: IEPeroHKa, KPeKUHT (TEpMUUECKUH, KaTaIUTHUYECKUi ), mupou3. [IpoaykTel mepepaboTku He(hTH, UX TPUMEHEHHUE B IIPOMBIIUIEHHOCTH U B OBITY.
KameHHbI#1 yrosib 1 NpoIyKThl €ro nepepadoTKu.

DKcrepuMeHTalIbHbIE METO/Ibl U3YUSHHS BEIIECTB M UX MPEBPAICHUN: 03HAKOMIIEHHE ¢ 00pa3liaMH IUIacTMace, KaydyKoOB M PE3HMHBI, KOJUIEKIIUN
"Hedts" 1 "Yroas", MogenupoBaHue MOJIEKYJ YIJIEBOJAOPOOB U TajOreHONPOU3BOIHBIX, IPOBEACHNUE MPAKTUUECKONH pabOThI: MOJyYeHHUE ITHIIEHA U
U3Y4YEHHE €r0 CBOMCTB.

PacueTtHrble 3agayn.

Boruucnenus mo ypaBHEHUIO XMMUYECKON peakuuu (Macchl, 00beMa, KOJTMYECTBA UCXOJHOIO BEIIECTBA WIIM MPOJYKTA PEAKIUH 110 W3BECTHBIM
Macce, 00beMy, KOJINYECTBY OJHOTO U3 UCXOAHBIX BEILECTB UM MPOAYKTOB PEAKIIMH).
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Kucaopoacoaep:xamme oprannyeckue coeJMHEHNS .

[IpenenbHbIE OAHOATOMHBIE CIIUPTHL. METaHOJ U ATaHOJ: CTpOoeHHE, PU3NYECKHEe U XMMHUYECKHUE CBOMCTBA (peaklUU ¢ aKTUBHBIMU METallJIaMH,
rajlor€HOBOJIOPO/IaMHU, TOPEHUE), IpUMeHeHue. BogopoaHele cBsA3M MKy MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHoJIa ¥ ATaHOJIa HAa OPraHU3M 4EJIOBEKa.

MHoroaromMHbie CHUPTHI. DTWICHIVIUKOIb M TJIHUIEPUH: CTpOeHHE, (PU3NYEeCKHe M XUMHUYECKHE CBOWCTBA (B3aMMOACWCTBUE CO MLICIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHAs peaKlisi HA MHOTOaTOMHBIE ciupThl). JlelicTBue Ha opranu3M uenoBeka. [I[pumeHeHne rMnepruHa U TUIICHIJIMKOJISL.

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUEe U XUMHUecKue cBoiicTBa. TokcuuHocTh ¢peHona. [Ipumenenne denomna.

Anpaeruasl. dopmanbpaerus, aueTalbIeruJl: CTpPOeHHE, (U3MUECKHEe M XUMHUYECKHE CBONCTBA (peakUuu OKHUCIEHUSI U BOCCTAHOBJICHMS,
KaueCTBEHHbBIE PEAKIINH ), IOJyYeHHE U TPHUMEHEHHUE.

OmHOOCHOBHEIE TIpe/ieTbHBIE KapOOHOBBIE KHUCIOTEL. MypaBbUHAS 1 YKCYCHASI KUCIIOTHI: CTPOCHHUE, (PU3NIECKHE U XMMHYeCKHE CBOMCTBA (CBOWCTBA,
o0miye A Kiiacca KUCIOT, peakius dTepuuKainnn), moiyuyeHue u npumeHenrne. CTeapuHoOBas U OJCHMHOBAs KUCIOTHI KaK MPEJCTABUTENU BBICIIUX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJH BBICITUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxuble 3¢uUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['maponu3 crnoxkubix 3¢upoB. XKupel. I'mapomms >xupoB. IlpuMenenue >xupos.
buonornueckas poJib JKHpPOB.

VYrneBoabl: cocTaB, KiaccuduKalys yrieBoJoB (MOHO-, IU- U MoJMcaxapuibl). [Ir0Ko3a - mpocTednii MoHOCaxapyua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aumoseicTBue ¢ ruapokcuaom Meau(Il), okucnenne ammuadnbiM pactBopoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIOKO3bI), HAX0XKJIEHHE B IPUPOE, MPUMEHEHUe, Onooruyeckas poib. @otocunTe3. PpyKTO3a Kak H30Mep TIFOKO3bI.

Kpaxman u nenitosno3a kak npupoiHbie noaumepsl. CTpoeHHe KpaxMaina U HeToa03bl. dusnueckne 1 XMMUUECKHE CBOWCTBA KpaxMaia (THIpOoIIn3,
Ka4eCTBEHHAsl PEaKIHsl C HOJO0M).

OKCepUMEHTAJIbHBIE METOJIbl M3YyYEHHUsl BEIECTB M UX IPEBpAIICHUI: MpOBEACHHUE, HAOIIOJACHUE M ONMCAHUE JIEMOHCTPALlMOHHBIX OIBITOB:
rOpeHue CIUPTOB, KAYeCTBEHHBIE PEAKLIMU OJJHOATOMHBIX CIIUPTOB (OKHUCIEHUE 3TaHoa okcuoM Mean (1)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJIEHCTBHE
rmtepuna ¢ rugapokcugom Meau(ll)), anpaernnos (okuciaeHne aMMuaYHbBIM pacTBopoM okcuaa cepedpa(l) u ruapokcunom meau(ll), B3aumoseiicteue
KpaxMasa ¢ H0JIOM), IPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuernrie 3amaun.

Bbruncnenus o ypaBHEHUIO XMMUYECKOH peakuuu (Macchl, 00beMa, KOJIMYECTBa UCXOAHOTO BEIIEeCTBAa MM MPOAYKTa PEaKLUUU MO M3BECTHBIM
Macce, 00beMy, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKILIUN).

A3oTcoaepkaiyue OpraHu4ecKue coeJMHEeHUsI.

AMUHOKHUCIOTH Kak aM(OTepHble OopraHWYeckne coequHeHus. Pu3nyuecKkue W XUMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpUMEpe TIUIMHA).
buonornueckoe 3HaueHHEe aMHUHOKHUCIOT. [lenTumapt.

Benku kak mpupoiHbIE BBHICOKOMOIICKYISIpHBIE coequHeHus. llepBuuHas, BTOPUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA
OENKOB: THAPOJIU3, ACHATYpaIusl, KAUEeCTBEHHbIE peaklUy Ha OeJKu.

DKCTepUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB M UX MPEBpAIICHU: HAOIIOACHIE U OIMCAHNE IEMOHCTPAIIMOHHBIX OMBITOB: IEHATYpAIHs OSIKOB
[IPU HarpeBaHUU, [IBETHBIE PEAKIIMU OEIIKOB.
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BbICOKOMOJIEKYJISIPHBIE COeTMHEHHUS].

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED, TOJIHMMEpP, CTPYKTYPHOE 3BEHO, CTETICHb IMOJIMMEPU3ALUU, CPEIHSISI
MoJieKy sipHas Mmacca. OCHOBHbBIC METO/Ibl CHHTE3a BBICOKOMOJICKYJIIPHBIX COCMHEHUH - MOJUMEPHU3AIHSI U TIOJTMKOHICHCAITHSL.

DKCIepUMEHTAIbHBIE METO/bI M3YYCHUs BEUICCTB W UX IPEBpAICHHUI: O3HAKOMIICHHE C 00pa3laMy MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, KayIyKOB.

MexknpeaMeTHbIe CBSI3H.

Peanusanus MeXNpeIMETHBIX CBSI3€H NMPH W3YYEHWH OpraHuyeckoil xumuu B 10 Kiacce OCYIIECTBISETCS 4epe3 HCIOJIb30BaHHE KaK OOLIHMX
€CTECTBEHHO-HAYUHBIX MMOHITUHN, TaK U TIOHSATHIA, SIBIISTFOLINXCS CHCTEMHBIMH JUIS OTJENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIC TOHATHS: SIBIE€HUE, HayuyHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHaIU3, CUHTE3, KIacCUpUKALMs, TePUOAUYHOCTD,
HaOII0IeHNe, N3MEPEHNE, IKCIIEPUMEHT, MO/ICIINPOBAHNE.

@dusuka: marepus, HEPrHs, Macca, aToM, JJIEKTPOH, MOJIEKyJa, YHEPreTUYeCKUil ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (pU3MUECKUE BETMUNHBI U €IUHHIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, buocdepa, 0OMeH BelecTB B Opranu3Me, (POTOCHHTE3, OMOIOTHYECKU aKTHBHBIE BenecTBa (O€IKH, YTIIeBOIbI, )KUPBI,
(bepMeHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHONOTHsI: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHMSA, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE M KOCMETHUYECKHE IPEraparsl,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETMYECKUX BOJIOKOH.

OO0urasi ¥ HeOpraHMYecKasi XuMMS.

Teopernvyeckue 0CHOBbI XUMHH.

XuMu4eckuit aneMeHT. AToM. Sapo aToMa, U30ToMnbl. DIEKTpOHHAs 000104Ka. DHEpPreTHYecKe YpoBHH, MOypOBHU. ATOMHBIE OpOUTaNH, S-, P-,
d- snemenThl. OCOOEHHOCTH pacIpeiesIeHUs JIEKTPOHOB MO OpPOUTAISIM B aTOMAaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAO0B. DIEKTPOHHAs! KOH(DUTYypaIus
aTOMOB.

ITepuoanueckuii 3akoH u Ilepnonnueckas cucrema xumuueckux snemeHTos (.M. MenneneeBa. CBsa3p nepuoanueckoro 3akona u Ilepuonnyeckoit
cucteMbl xumudecknux aemeHToB JI.JM1. MenzeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHUYECKHX
HJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CJIOXHBIX BEIIECTB M0 TPyNIaM U nepuojaaM. 3HadeHHne NepHOJUUECKOro 3aKOHa B Pa3BUTHH HAYKU.

CtpoeHue BeniecTBa. XUMHUECKast CBA3b. Buibl XuMudeckoi cBA3M (KOBaJEHTHAs HEMOJISIpHAsl U NOJISIpHASL, MOHHAS, MeTaJuTHuecKas). MexaHU3Mbl
00pa3oBaHMs KOBAJCHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIH M JOHOPHO-aKLENTOPHBIH). BomoponHas cBs3b. BaneHTHOCTh. DNEeKTpOOTPUIIATEIBHOCTb.
Crenens okucienus. oHbI: KAaTHOHBI U aHUOHBI.

BewecTBa MOJIEKYIIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTABA BEIIECTBA. THUIIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.
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[TonsiTue o nucnepcHbIX cucteMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPLI. MaccoBasi 107151 BEIIECTBA B pacTBOPE.

Knaccudukanuss HeopraHuuecknx coeluHeHH. HomeHkaTypa HEOpraHW4YeCKMX BEIIECTB. | €HEeTHYecKas CBS3b HEOPTraHWYECKHUX BEIIECTB,
MPUHAUICKAUX K PA3IMYHBIM KJIaCCaM.

Xumuueckas peakuus. Kinaccupukanus XuMAYECKUX PEaKIMid B HEOPraHWYECKOW W OPTaHMYECKOW XMMHH. 3aKOH COXPaHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHUSI U IPEBPAIICHUS SHEPTUU TIPU XUMHUECKUX PEaAKIIUSX.

CKOpOCTh peaKIIiy, €€ 3aBUCUMOCTh OT pa3InYHbIX GakTopoB. OOpaTHMbIe peakiny. XUuMUYecKoe paBHOBecHe. DaKTOphI, BIUSIONINE HA COCTOSTHUE
xumudeckoro pasHoBecus. [Ipunnun Jle Hlarense.

DnekTponuTHdeckas aucconuarusa. CuibHbIE U CiiaOble 2JIeKTpoauThl. Cpea BOAHBIX PACTBOPOB BEIIECTB: KHCIAs, HEUTpaibHas, IICIOYHAS.
Peakiuu nonHoro ooMeHa.

OKHCIIHTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.

DKCTIepUMEHTAIBHBIE METOJII M3YUCHUS BEIISCTB U MX MPEBpAIICHUN: 1eMoHcTparus tadumi "Tleproanueckas cucreMa XUMUYIECKUX 3JIEMEHTOB
J.. Mengeneesa", u3ydeHne Mofeleld KPUCTAIMYECKUX PEIIETOK, HAONIOJCHHE W OMNKHCAHWE JIEMOHCTPALMOHHBIX M JIaDOPaTOPHBIX OIBITOB
(paznoxeHue nmepokcuia BOJAOPO/Ia B MIPUCYTCTBUHU KaTaIM3aTOPa, ONPECICHUE CPEIbl pACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATLHOTO UHANKATOPA,
peakIy HOHHOT'O0 0OMEHa), MPOBEACHUE IPAKTUYCCKON paboThl "BiusHue pa3mnyHbIX (DaKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu'.

Pacuernrie 3amaun.

PacyeTsl Mo ypaBHEHUSM XUMUYECKUX PEaKIIMii, B TOM YHCIE TEPMOXUMHUYECKHE PACUEThl, PACUEThl C UCTIOIb30BAHUEM MOHITH ""MaccoBasi OIS
BemecTna.

Heopranuueckasi Xumus.

Hewmerannsl. [lonoxxenue HemeramnoB B [lepuonnyeckoi cucteme xumudeckux snemeHtoB [[.J. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnyuecKkre CBOMCTBA HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIIOPo/ia, cepbl, pocdopa u yriaeposaa).

XUMHYEeCKHE CBOMCTBA BaXHEHIIMX HEMETAIJIOB (TalOreHoB, cephl, a3ora, (ocdopa, yriaepona W KpPeMHHS) M UX COSAUMHEHHH (OKCHUIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COCTUHEHUN ).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COSUHEHUH.

Mertamnsl. [lonoxxenne meramioB B [lepuoandeckoit cucteme xumudeckux sneMeHToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX
obonodek aroMoB MeTamioB. O0mne Gundeckue cBoicTBa MeTaIOB. CIIIaBbI METALTOB. DJIEKTPOXUMHUUECKUN PsI/T HANIPSDKEHUN METaJlIoB.

XUMHUYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUM, KAJIWH, KaJIbIIUA, MarHUH, AIIOMAHUN, IIUHK, XPOM, KeJIe30, ME/Ib) U UX COSTUHEHUH.

OO6mmue criocoOb! Moay4deHus: MeTauioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

DKCcrepuMeHTaIbHBIE METO/IbI U3yUEHHS BEIIECTB U UX MPEBpaIlleHUi: H3y4eHHe KOJUIEKIMH "MeTaibl 1 ciijiaBbl'", 00pa3lioB HEMETAIIJIOB, pEIICHHE
AKCIIEPUMEHTANBHBIX 3a/1ad, HAONMIOJeHNEe W OMUCAHHWE JACMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OMBITOB (B3aMMOJCWCTBHE THUIPOKCHUIA ATIOMUHUS C
pacTBOpamMH KUCJIOT U LIEN0Yel, KaueCTBEHHbIE PEaKIIM1 Ha KaTHOHBI METAJUIOB).

PacueTnbie 3a1aun.

Pacyersl Macchl BemiecTBa WM 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe€ MM O0ObEMY OJHOTO M3 YYaCTBYIOLIMX B pEaKlUu
BEIIECTB, pacueThl MacChl (00beMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIESCTB UMEET IPUMECH.
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XuMus ¥ )KU3Hb. MexXnpeaMeTHbie CBA3M.

Ponp xuMuu B 00eCriedeHUH SKOJIOTHYECKOM, IHEPreTUYECKOW M MUIIEBON O€30MacHOCTH, Pa3BUTHH MEIULMHBL [IOHATHE O HAYYHBIX METOJAX
MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUM.

[TpencraBienust 06 OOMIMX HAYYHBIX IPUHIIMIIAX POMBIIIIEHHOTO IMOTYYCHHS BOKHEHIIINX BEIIECTB.

UYenoBek B MUpE BEUIECTB M MATEPHUATIOB: BAKHEHIIINE CTPOUTEIbHBIC MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKJIO, KEpaMHUKa,
MaTepuabl Uil SIEKTPOHUKH, HAHOMAaTepPHaJIbl, OPraHUYECKHUE U MUHEPaIbHbIC YA0OPEHUSI.

XuMHS 1 3I0POBBE YEIIOBEKA: MPaBUJIa UCIIOIb30BaHUS JICKAPCTBEHHBIX MpEIapaToB, MpaBuiIa 0€30MacHOr0 UCIIOJIb30BaHUS MPEIapaToB OBITOBOM
XMMHH B TTIOBCEHEBHOM KHU3HU.

Peanuzamus MeXnpeaMeTHBIX CBA3€H Mpu U3ydeHuu oOlie u HeopraHnueckoil xumuu B 11 kiacce ocyIIecTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOMINX €CTECTBCHHO-HAYYHBIX MMOHSATUH, TaK U TIOHITHA, SBIISIONIUXCS CHCTEMHBIMU JIJISL OTJICIBHBIX MMPEJIMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.

OO01re ecTecTBEeHHO-HAayYHbIE TOHITHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHaJIN3, CUHTE3, KJacCu(PHUKaIus, IEPHOJUUYHOCTb, HAOII0IeHHE,
3KCIEPUMEHT, MOJICJINPOBAHUE, UBMEPEHUE, SBICHUE.

®du3nka: Matepus, SHEprusi, Macca, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI, PAJIUOAKTUBHOCTb, MOJIEKYJIA, YIHEPreTUYECKUA YPOBEHb,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, ((U3NIYECKUE BETMYUHBI U €IMHULIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opranu3M, 3KocuctemMa, ouocdepa, Makpo- 1 MUKPOIIIEMEHThI, BUTAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MIOPOJIBI, MOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonorus: XUMHUYECKasi MPOMBIIIJIEHHOCTb, METAJLIYPIHUsl, IPOU3BOACTBO CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO3UCTBEHHOE ITPOU3BOJICTBO,
MUIIEBass TPOMBIIIUIEHHOCTh, (papMalieBTUYeCKass MPOMBIIIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKHX TMPENapaToB, MPOU3BOIACTBO KOHCTPYKIIMOHHBIX
MaTepUaIOB, JIEKTPOHHAS POMBILUIEHHOCTh, HAHOTEXHOJIOTHUH.
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2.3. TemaTnueckuii niIaH yueOHOro npeaMera « XUMHsD)

dopmupyem
HaumenoBanue O6bem
Coaepsxanue y4eOHOro MaTepuaJia, NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAsI padoTa 00y4Yalommuxcs ble
pa3/ieioB U TeM 4acoB
KOMIIETEHIITNH
1 cemecTp
1. PA3JIEJL. TeopeTnueckue OCHOBbI OPraHU4YeCKOH XUMHHU
Coaep:xanue yueOHOTro MaTepHaJia
Tema 1 HpCI[MeT opraaneCKoﬁ XUMUH: €€ BO3HUKHOBCHHUE, PAa3BUTHUC U 3HAYCHHUEC B IMOJIYYCHHNHU HOBBIX BECUIECTB U
H ’ MartepuanoB. Teopust CTpoeHus: opraHudeckux coeuHeHuii A. M. bytinepoBa, €€ OCHOBHbBIE IIOJIOKEHHUS.
peAMCT . CTpyKTypHBIE ()OPMYIIBI OPraHUYECKUX BellecTB. [ 'oMonorus, nzoMepus. XUMHUYECKasi CBS3b B OPraHMUECKIX 1
OpraHUYEeCKON XHUMHH. )
T COEIMHEHUSIX: KPaTHBIE CBSI3H, G- U T-cBs3u. [IpeicTaBieHue o KIIacCU(PUKAIMU OPTAaHUYCCKUX BEIIECTB. JIP 1-33, M1-
COpHA XUMIICCKOTO | HonenknaTypa OpraHudecKiX COeIMHEHHIT (CHCTeMATHUeCKas) i TPUBHAIbHbBIC HA3BAHUS 50, I11-10
CTPOCHMS BOKHENIIMX NPEACTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.
OPTaHIHICCKIX IIpakTHyeckne 3aHATHA:
COETMHEHU I ‘
O3znHakomMieHme ¢ 00pa3liaMu OPraHUYECKUX BEIIECTB U MaTeprallaMy Ha UX OCHOBE; OTBITHI 10 1
MIPEBPAIICHUIO OPTaHWYECKUX BEIIECTB TPH HarpeBaHuM (IIaBjaeHue, OOyTrIuBaHUE U TOPEHHUE).
2. PA3JIEJI. YriaeBoaopoasbl
Tema 2.1 Coaep:xanue yueOHOTro MaTepHaJia
[IpenenbHble AJKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUUYECKHH pall. MeTaH M 3TaH — NpOoCTEeNIINE IPeICTaBUTENN 1
YTJIIEBOJAOPOABI — AJIKaHOB: (PU3NYECKHNE U XUMUYECKHUE CBOMCTBA (PEaKIMK 3aMEIICHUS U TOPEHUS ), HAXOXKICHUE B
AJIKaHbI MPUPOJIE, NOJYUYEHHUE U TPUMEHEHUE
Copaepxxanue y4yeOHOIro MaTepuasa
Tema 2.2 AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKHUH psAZl. DTUJIEH U IPOIUJIEH — MPOCTEHIIne
Henpenenpabie MPEJACTABUTENH AJIKEHOB: (PM3MUECKUE M XUMHUECKHE CBOMCTBA (peaKIuu THIPUPOBAHHUS,
YTIIEBOJOPOABL: raJIOT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U MOJIMMEPU3ALINN ), TIOIyYEHUE U IPUMEHEHUE. JIP 1-33, M1-
aJIKCHBI, aJIKaINCHBI, Ankanuensl. byraauen-1,3 u metminOyranuen-1,3: ctpoeHue, BaXKHEHIIINE XUMHUUECKIE CBOMCTBA 50, IT1-10

AJIKMHBI

(peaxuust monumepu3anun). [lonydeHne CHHTETUYECKOTO KaydyKa U pe3uHbl. AJIKMHBI: COCTaB U
O0COOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUH psill. ALIETUIIEH — MPOCTENIINI peACTaBUTEb ATKUHOB!
COCTaB, CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOMCTBA (PeaKIMK THIPUPOBAHUS, TaJIOTeHUPOBAHUS,
T'HJIpaTalik, TOPEHUs), NOIYyYEeHHUE U IPUMEHEHHE

Tema 2.3. Coaep:xaHue yueOHOIr0 MaTepuaJia
ApomaTtuyeckue Apensl. benzon: cocraB, cTpoeHue, GU3NUECKUE M XUMUUECKHE CBOMCTBA (PEaKIUU TaIOTCHUPOBAHUS 1
YIJ1€BOJOPOIbI U HUTPOBAHUs), NOJYYCHUE M MpUMeHeHue. ToIyol: cocTaB, CTpOCHHE, PU3NUECKUE U XUMHUYECKHE
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CBOMCTBa (peaklMH TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJyYE€HHE U NpPUMEHEHHE. TOKCHYHOCTH
apeHoB. [ eHeTnyeckas CBs3b YIIIEBOJOPOJOB, IPUHAJICKAIINUX K Pa3JIMYHBIM KJ1accam

Coaep:xanue yueOHOro MaTepHaJia

Tema 2.4. [TpupoaHble UCTOUHUKH yTIeBO10poAoB. [Ipuponnsblii ra3 u nomnyrHeie HeTsHbIE Ta3bl. HepTh 1 eé
[Ipuponusie npoucxoxaeaue. CriocoOs! mepepaboTku HEPTH: EPErOHKa, KPEKUHT (TEPMHUUYECKUH,
UCTOYHUKU KaTajguThuueckuit), muponus. [Ipoaykrel nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIILICHHOCTH U
YIJI€BOJOPOAOB M UX | B ObITY. KaMeHHBIN yTrob ¥ MPOIYKTHI €ro nepepadboTKu
nepepadboTka IIpakTHYeckoe 3aHsATHE.
Komnexkunu «Hedg1s» u «Yroaby». O3HakoMIIeHHE ¢ 00pa3aMy MIacTMAacC, KAy4yKOB U PEe3HHbBI; —
MOJICJIMPOBAHNE MOJIEKYJI YTIIEBOJOPOJIOB U raJIOreHONPOr3BOAHBIX. [lomyuenue sTuieHa u
M3YYEHHUE €r0 CBOWCTB.
3. PA3AEJI. Kucaopoacoaepxamye OpraHuyecKkue coenHeHust
Coaep:xanue yueOHOTro MaTepHaJia
[IpenenbHBIE OJHOATOMHBIE CHOUPTHI. METaHON W STaHON: CTpOeHHE, (QU3MYECKHE U XUMUYECKUE
Tema 3.1 CBOMCTBa (peakluy C aKTUBHBIMH METa/lIaMH, TaJOr€HOBOJOPOJIaMU, TOPEHHE), MPUMEHEHUE.

Cruptsl. @enon

Bonoponnas cBs3b. [lelicTBue MeTaHoa ¥ ATaHOJIa HA OPTaHU3M 4eIoBeka. MHOroaTroMHbIE CIIUPTHI.
OTUJIEHIIIMKOIIb U TJIMLEPHUH: CTPOCHUE, (PU3MUECKHE U XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO
LIEJIOYHBIMH METaJJIaMH, KAUECTBEHHAsl PEAKIM HA MHOTOaTOMHBIE CIIUPTHI). JlelficTBHE HA OPraHU3M
yenoBeka. [IpuMmenenune rnunepuna u atuiaeHrnukons. @exon. CTpoeHue MoJeKyibl, Gpusndeckue u
XUMHYeckue cBoiictBa gperona. TokcuunocTs ¢eHona. [lpumenenue gpenona

Tema 3.2.
AJbaerunsl.
KapGonoBsie
KUCIOTEI. CI0KHBIE

3¢upsl

Coaep:xanue yueOHOro MaTepuaJia.

Anbaeruzibl U KeToHbl. @opMaibAeTua, aleTalbIer Ul CTpOeHHEe, PU3NUECKHe U XUMHYECKHe
CBOICTBa (peaKkIuy OKUCIECHUS ¥ BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIINN), TOIyICHUE U
IpUMEHeHUe. AIIeTOH: CTpOoeHHe, (PU3HUECKre U XUMUYECKUE CBOUCTBA (peaklMi OKUCIICHUS U
BOCCTaHOBJICHHUS), [TOJTy4yeHHe U TpuMeHeHue. OJHOOCHOBHBIE NpeJieNbHbIe KapOOHOBbIE KUCIOTHI.
MypaBbrHas U yKCycHasi KUCJIOTBL: CTpOeHHUE, PU3NUYECKHe U XMMHUECKHEe CBOICTBa (CBOICTBa,
oOrmrue s Ki1acca KUCIOT, peakiust dTepudukaium), nolydyeHue u npumeHenne. CteapruHoBas U
OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTEIN BBICUINX KAPOOHOBBIX KUCIOT. MblIa KaK COJH BBICIIMX
KapOOHOBBIX KUCIIOT, MX Molo1iee aAeicTBre. CraoxHbIe 3(DUpPbI KaK MPOU3BOHBIE KAPOOHOBBIX
KUCIIOT. ['maponu3 cinoxubix 3pupoB. Kupsel. ['uaponns xupos. [I[puMeHeHne Kupos.
buosiornueckas posb )KUPOB

JIP 1-33, M1-
50, I11-10

Tema 3.3.

Conep:kanue y4eOHOT0 MaTepHuaJia
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Yriuesoanl

VYriaeBozpl: COCTaB, KiIaccu(uKauus yrieBoJoB (MOHO-, AU- U ITojucaxapupl). ['moko3a —
NPOCTEUIINN MOHOCAXapH/I: 0COOCHHOCTH CTPOSHHS MOJICKYJIbI, PU3NUECKUE K XUMUYECKHE
cBoiicTBa (B3auMozeicTaue ¢ ruapokcuioM Mean(ll), okucnenre aMMuayHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccranoBieHE, OpOKCHHE. TIIOKO3bI), HAXOXKICHHUE B IIPUPOJIC, IPUMEHEHUE,
6uonornyeckas ponb. otocunres. PpykTo3a Kak u3omMep roko3sl. Caxaposa — MpeICTABUTENb
JcaxapuioB, THIPOJIN3, HAXOKIEHHUE B IPUPOJE U IpuMeHeHue. Kpaxmai u 1entoino3a Kak
npupozHble noaumepsl. CTpoeHHe Kpaxmala v HeJlIros103bl. du3nueckue 1 XMMUYeCKHe CBOMCTBA

Kpaxmasa (TUIpOJIu3, KaueCTBEHHAs PEaAKIUs C HOJIOM) JIP 1-33, M1-
IIpakTHyeckoe 3aHsATHE. 50, IT1-10
OnbITHI:
- TOpEHUE CIUPTOB;
— okucienue staHona okcugom meau(1l);
— B3auMoJielicTBuE raunepuHa ¢ ruapokcugom meau(Il);
— OKHCIIEHHE aJbJIETHI0B aMMHAaYHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcuaom menu(ll);
— B3aUMO/JICHCTBUE KpaxMaa ¢ HOJIOM.
CBolicTBa pacTBOpa YKCYCHOM KUCIOTBI.
4. PA3JIEJL. A3oTcoaep:kainiue OpraHnyecKue coeTuHeHn sl
Coaep:xanue yue0HOro MaTepHaJia
AMuHBI. MeTHIIaMUH U aHUJIMH: COCTaB, CTPOeHHE, PU3NUECKUEe U XMMHUYECKHe CBOMCTBA (TOpeHue,
B3aMMOJIEICTBHE C BOJOM M KUCIOTaMH). AMUHOKHCIIOTHI Kak aM()OTepHbIE OpraHU4YeCKHe
Tema 4.1. coeauHenus. Puznyeckre U XUMUYECKHE CBOMCTBa aMUHOKHUCIIOT (Ha MpUMepe TIUIMHA). JIP 1-33, M1-
AMUHBI. bruonornueckoe 3HaueHHe aMHUHOKUCIIOT. IlenTuapl. benku kak MpupoIHbIE BBICOKOMOJIEKYIISIPHBIE 50, IT1-10
AMUHOKHUCIOTHI. coeauHenus. [leppuuHasi, BTOpUYHas U TPETUUHAS CTPYKTypa OenKoB. XUMHUECKUE CBOICTBA
benku 0eJIKOB: TUAPOJIN3, JeHATypallus, KaYeCTBEHHbIE PEAaKIIMU Ha OEJIKU.
IIpakTH4eckoe 3aHATHE.
— JleHaTypanus 0eTKOB MMPU HArPEBaHUH; JIP 1-33, M1-
— IIBETHBIEC pEaKINU OCIIKOB. 50, IT1-10
5. PA3JIEJI. BoicokoMo1eKyJIsIpHbIE COeIUHEHUS
Tema 5.1. Coaep:xaHue yueOHOIr0o MaTepuaJia
[1nacTmaccsl. OCHOBHBIE MOHATUA XUMUH BBICOKOMOJICKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE NP 1-33, M1-
Kayuyku. Bonokna 3B€HO, CTENEHb NOJUMEPHU3ALMM, CPEIHsAs MoJeKyyspHas macca. OCHOBHBIE METOIBI CHHTE3A 50, M1-10
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BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHUH —  IOJIMMEpHU3alus U IoJMKOHAeHcauus. [lmactmaccst
(MOJIMATUIIEH, TOJMIIPONIIIEH, MOJUBUHWIXJIOPHU], MOJUCTUPON). HaTypanbHblii M cHHTETHYECKHE
Kayuyyku (OyTaJiME€HOBBI, XJOPONPEHOBBI M W30NPEHOBBIN). BonokHa: HaTypaibHBIE (XJIOIOK,
HIEPCTh, IENK), ICKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHUECKHUE (KAallPOH U JIaBCaH).

HpaKaneCRoe 3aHATHE.

O3znakomiieHre ¢ 00pa3lamMu NPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB Hl; Ol -13131’_11\/([)1_
)
2 cemecTp
1 PA3JIEJIL. TeopeTruyeckue 0CHOBbI XMMHHU
Coaep:xanue yueOHOTro MaTepHaJia
XuMuyeckuit anieMeHT. AToM. S1Ipo aToma, U30TOIbL. DIEKTPOHHAs 000JI04Ka. DHEpreTuIecKre
Tema 1.1 YPOBHHU, IMOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-d51eMeHThI. OCOOEHHOCTH paclpeaeIcHUsS
CrpoeHue aToOMOB. 3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS
Ilepuonnueckuii KoH(purypamwus aromoB. [lepuoaudecknii 3axoH u [leproanueckas cucTeMa XUMUYIECKUX JIEMEHTOB JIP 1-33, M1-
3aKOH U 1. . MenneneeBa. CBsA3b IEpUOINYECKOrO 3aK0Ha U [lepnonnueckoil cucTeMbl XUMHUYECKUX 50, I11-10
ITepronnueckas sanemenToB /. 1. MenpeneeBa ¢ COBpeMEHHOW TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
cUcTeMa XUMHUYECKUX | U3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEILECTB I10
anemenToB /I. U. rpynmnam u neprojam. 3HaueHue NepruoIMYecKOro 3aK0Ha B pa3BUTHH HAyKH.
Menneneena IIpakTH4yeckoe 3aHATHE: JIP 1-33, M-
JleMoHCTpauu: 50 T11-10
Bunet Tabnun «llepuonndeckas cucrema xumuueckux snemeHToB [1. M. MenneneeBay ’
Copaepxxanue ydyeOHOIro MaTepuasa
Crpoenue BeriecTBa. XMMHUYECKas CBsI3b. BUIbI XMMHUYECKO CBsI3U (KOBaJIEHTHAs HEMOJSIpHAS U
noJisipHasi, HOHHasI, MeTajindeckas). Mexanu3mbl 00pa3oBaHMs KOBAJIEGHTHOW XMMHUYECKOH CBSI3U
Tema 1.2. (0OMeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b. BaleHTHOCTB. DIEKTPOOTPULIATETLHOCTD.
Crpoenue BemectBa. | CreneHb okuciieHHs. IOHBI: KaTHOHBI U aHHOHBI. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO JIP 1-33, M1-
Muoroo0pasue CTpOEHMS. 3aKOH MOCTOSIHCTBA COCTAaBa BEIECTBA. THIbI KPUCTAININYECKUX PEIIETOK U CBOMCTBA 50, I11-10
BEII[ECTB BeecTB. [lonsATHE 0 MHUCTIepCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 10J1st
BelecTBa B pactBope. Kimaccudukarys Heopranuueckux coequHennii. Homenknatypa
HEOPraHWYEeCKHUX BellecTB. | eHeTnueckas CBA3b HEOPraHNYECKUX BEIECTB, TPUHAICKAIUX
K Pa3JIMyYHBIM KJIaccaM
Tema 1.3. Conep:kanue y4eOHOT0 MaTepuaJa } § § TP 1-33. M1-
Xumnueckas peakius. Kimaccudukanus XuMU4eCKUX peakifii B HEOpraHMYeCKoW M OpraHMyecKon ’
XVMHYECKUE PEAKIINU 50, I11-10

XUMHUH. 3aKOH COXpaHEHHS] MacChl BEIIECTB; 3aKOH COXPaHEHHsI M ITPEBPALICHHS SHEPTUU TTPU
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XUMHYECKHX peakiusx. CKOpocTh peakunu, e€ 3aBUCMOCTb OT Pa3In4HbIX (pakTopoB. OOpaTuMbie
peakuuu. XuMudeckoe paBHoBecue. DakTopbl, BIUAIOIINE HA COCTOSIHUE XUMUYECKOTO PaBHOBECHS.
[Tpunuun Jle Ilarense. Dnexkrponutuueckas nuccounanus. CuiabHble U ciiadble 35eKTpoauTsl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCIasi, HeHTpasbHas, menoyHas. [loHaTue o BOJOpOJHOM MOKa3artene
(pH) pactBopa. Peakiiuu noHHoro oomena. ['uipoian3 opraHu4ecKux U HEOPraHMUECKUX BEILIECTB.
OKuCIUTEIbHO-BOCCTAaHOBUTENIbHBIE peakuuu. [IoHsTHE 00 37eKTpOoIN3e paciyiaBoB U pacTBOPOB
coseil. [Ipumenenue anexkrponusa.

IIpakTH4yeckoe 3aHsATHE:

- TPOBENCHUE PEaKIMii NOHHOTO OOMEHA;

- OIpeleeHue Cpellbl pACTBOPOB BELIECTB € IOMOIIBIO YHUBEPCAIBHOIO HHIMKATOPA.
Bnusinue pa3nu4Hbix (pakTOpOB Ha CKOPOCTh XUMUYECKOW PEaKIHH.

PacuyeTsl ¢ HCTI0JIB30BAHUEM MOHSITHSL «MACCOBast JOJISI PACTBOPEHHOTO BEIIECTBAY;

— pacy€Thl 10 YPAaBHEHUSIM XMMUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHE PACUEThI

10

JIP 1-33, M1-
50, I11-10

2 PA3JIEJI. Heopranuyeckasi XuMusi

Tema 2.1.
HewmeTraiel

Conep:xxanue yueOHOro MaTepuaJia

Hewmeramisl. [1onoxenue Hemertamuio B [lepuoauyeckoit cucteMe XUMUYECKUX di1eMeHToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTpoeHUs: aTOMOB. Du3nueckue cBoiiCTBa HEMETANIOB. AJUIOTPOIUS
HEMETAIJIOB (Ha MpUMepe KUCIopoaa, cephl, pochopa u yriepona). XuMUYECKHUE CBOMCTBA
BaXHEHMIIINX HEMETAJIOB (TAaJIOT€HOB, CEphbI, a30Ta, pocdopa, yrieposa U KPEMHHS) U UX COETMHEHUIN
(OKCHIOB, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX coequHeHwi). [IpuMenenne BaxxHeHIux
HEMETAJVIOB U WX COCIMHEHUH.

Tema 2.2.
Meranibl

Conep:xxanue yueOHOro MaTepuaJia

Meramuisl. [Tonoxenue merainos B [lepruoanueckoi cucreme XuMHUIeCKuX diemMeHToB /. 1.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI SIEKTPOHHBIX 00070UeK aTOMOB MeTauioB. OO0Ime
duznueckue cBoiicTBa MeTaioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUSCKUN Psii HAMIPSHKSHUN
METAJIJIOB. XUMHUYECKUE CBOWCTBA BAKHEHIIIUX METAJUIOB (HATPUH, KWW, KaTbIMi, MATHHIA,
ATIOMUHUM, HUHK, XpOM, kKeJIe30, Me/lb) U UX coenuHeHni. O0mue crnocoObl NOTy4YeHUs] METAJLIOB.
Mertannyprus. Kopposus metannos. CriocoObl 3aIUTHI OT KOppo3un. [IpuMeHeHre MeTaioB B ObITY
1 TEXHUKE

JIP 1-33, M1-
50, T11-10

IIpakTnyeckoe 3ansATHE:

KauecTBeHHunie PCaki Ha aHUOHBI 1 KATUOH aMMOHMU;

— B3aUMO/ICHCTBUE TUAPOKCUA ATTIOMUHUS C PaCTBOPAMU KUCJIOT U ILIEI0Yei;
— KAQ4YCCTBCHHLBIC PCAKIIMU HAa KATHOHBI MCTAJIJIOB.

10

JIP 1-33, M1-
50, I11-10
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Pemenue skcnepuMeHTaNbHBIX 3a7a4 10 TeMe «HemeTamiby;
Pelienne skCnepuMeHTAIbHBIX 3a7a4 10 TeMe «MeTauibl

3 PA3JIEJI. Xumus 4 KM3Hb

Conep:xanue yueOHOTro MaTepuaJia

Posib xumun B 06ecreyeHrH SK0JI0rM4eCKO, SJHEPreTHYeCKON 1 MUIEeBO 0€3011aCHOCTH, Pa3BUTHH
MeauIrHbL. [IoHSITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUH.
[IpencraBienust 06 0OIIMX HAYYHBIX IPUHIIUIIAX POMBIIIIEHHOTO MOTYYeHUS BaKHEHIIINX BEIIECTB.

Tema 3.1. YeroBeK B MUPE BEUIECTB U MAaTEPHUAJIOB: BaXKHEHUIIINE CTPOUTEIILHBIE MaTepUaiIbl, KOHC MUOHHBIC 2 JIP 1-33, M1-
XuUMHA B KU3HB P P ) p P ’ TPyK 50, I11-10

MaTepualibl, Kpacku, CTEKJI0, KEpaMUKa, MaTepUaJIbl JJIsl DJICKTPOHUKH, HAaHOMAaTepHallbl,

OpraHWYECKUE U MUHEPAJIbHBIE YI0OpeHUs. XUMHS U 3J0POBbE YEJIOBEKA: MTPaBUiIa UCIIOJIb30BAHUS

JIEKapCTBEHHBIX MPEMapaToB; MpaBujia 6€30MacHOr0 UCIOIb30BaHMS IPEMapaToOB OBITOBON XUMHUH B

OBCEIHEBHON KU3HU

[TpomexyTouHas arrectanus - AU depeHIIMPOBAHHBIN 3a4eT
Bcero: 61
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3. YCJIOBUA PEAJIMBALIUU ITPOI'PAMMBI YHEBHOI'O ITPEJIMETA

3.1. MarepuajbHO-TEXHUYECKOE o0ecnevyeHre MPorpaMMbl y4eOHOI 0 npeaMera

VYuebHas ayauTopus sl IPOBEACHUS 3aHIATUN BCEX BHUJOB, MPEAYCMOTPEHHBIX 00pa30BaTeIbHON
IIPOrpaMMOM, B TOM YHCJIE TPYIIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALMM, TEKYIIET0 KOHTPOJIA U
MIPOMEKYTOYHOM aTTECTAIlNH, OCHAIIEHHAsi 000PYI0BaHUEM, TEXHUYECKHUMHU CPEJICTBAMH O0YYCHUS
" MaTepuajiaMu, y4YUTbIBArOIIUMU TpeGOBaHI/ISI MCKAYHAPOAHBIX CTAHAAPTOB
Crenanu3upoBaHHast MeOeIb:

KOMIUIEKT yueOHO#l mebenu (CTOJ, CTYIN) MO KOJUYECTBY OOYYAIOLIMXCS; KOMIUIEKT MeOenu st
MperoiaBaTelisi; MapKepHas J0CKa.

TexHuveckue cpeacTBa OOyuCHHUS:

KOMIIBIOTEP B COOpE LISl IPEIoIaBaTesl, IPOSKTOP, SKPaH.

HepequL JIMICH3UOHHOI'0  IMPOrpaMMHOI0 O6eCHe‘-IeHI/I$I, B TOM 4YHCIEC OTCUYCCTBCHHOI'O
MIPOU3BOJICTBA!

Windows 10, KoncynsrantlLtoc, Cucrema 'APAHT, Kaspersky Endpoint Security.
KomnbproTepHass TeXHUKA C TOJIKIIOYEHUEM K ceTh «VHTepHET» W JOCTYIOM B 3JICKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHYI0 cpeaxy MMV,

VY4eOHas ayauTopus sl IPOBEACHUS 3aHATHN BCEX BHJIOB, MPEAYCMOTPEHHBIX 00pa30BaTeIbHON
IIPOrpamMMoii, B TOM 4HCJIe TPYNIOBBIX U UHIUBHYyaIbHbIX KOHCYJIbTALUHN, TEKYIIETO0 KOHTPOJIS U
MIPOMEKYTOYHOW aTTECTALMH, OCHAIIEHHAst 000PYA0BaHUEM, TEXHUYECKHMHU CPEJICTBAMH O0YICHUS
U MaTepuaiaMy, YYUThIBAIOLUIMMU TPEOOBAaHUS MEXIyHapOJHbIX CTAHIAPTOB, B T.4. A jull ¢ OB3
Y MHBAJIM/IaMU, OCHALIICHHAs1 000PYA0BaHUEM U TEXHUUECKUMHU CPEJICTBAMH O0yUSHHUS
Crnenmanu3upoBanHas MeOesb U 000pyI0BaHHE:

KOMIUIEKT yueOHOI Mebenu (CToi1, CTY) M0 KOJIUYeCTBY 00OydarolMxcs, B T.4. aJjalTUBHAs Mapra
st oui, ¢ OB3 u uHBanuaaMmu; KOMIUIEKT MeOenu HJisi TperojaBaresis; MapKepHas J0CKa,
MHTEpPaKTHBHAsl JOCKA; NIEPEHOCHBIE HACTOJIbHBIE UIPBI: LIAXMAaThl, MIAIIKHA, TAKTUIbHbBIC ILIAIIKH,
TaKTUJIbHBIC [IAXMATHI.

TexHuueckue cpencTBa 00ydeHus:

KOMIIBIOTEp B cOOpe ISl TpEenojaBareisi; KOJOHKH; MPOEKTOP, KOMIBIOTEp B cOOpe s JHIl C
HapyLEeHUsIMU 3pEHUs ¢ KiaBuaTypoil bpaiiis, nepenocHoe o0opyaoBaHue /i caaboCbIIIaX:
MHAYKIMOHHAs cucteMa (mHaykunonHas netiasi) LOOPHEAR-150.

[lepeyeHb JUIIEH3MOHHOTO MPOTPAMMHOIO OOECle4YeHus, B TOM YHCIE OTEYECTBEHHOI'O
MIPOU3BOJICTBA!

Windows 10, Koncynerantllntoc, Cucrema TAPAHT, Kaspersky Endpoint Security.
KommnbroTepHass TeXHUKa ¢ TOIKIIOYEHUEM K ceTH «MHTepHeT» W JOCTYNOM B DJIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBaTeIbHylo cpeny MMYVY.

bubnnoreka (UnTanbHbIN 3aJ1, TOMEIEHUE I CAMOCTOATEIbHOM paboThl 00yUaroIMXCs).
Crennanu3upoBaHHas MeOEIb:

KOMIUIEKT y4eOHO#l me0enu, B T.4. aAanTuBHbIE MapThl 11 aul ¢ OB3 u uHBanuaos.

TexHuueckue cpencTBa 00ydeHus:

KOMITHIOTEPHI B cOope; TenmeBu3op Sharp; OecmpoBonmnas knaBuarypa Clevy ¢ GombmuMu sIpko
OKpAIIEHHBIMU KHOIIKAMHM M Pa3JENMUTENEM i JIMI C HAPYLIEHUSMHU OINOPHO-IBUTATEIBHOTO
amnmapara; poJuiep, 3aMEHSIONUH KOMIBIOTEPHYIO MBbIIIb, JUISl JIUL C HAPYIIEHUSMU OMOPHO-
JBUTATEIbHOTO almapara; BUACOYBEJIWYUTENb DJIEKTPOHHBIA PY4YHOM, MO3BOJISIIOIIMNA YHUTATh
CTaOOBUIIAIIMM JIFOASM TUIOCKOIIEUATHBIM TEKCT Ha MOHHTOpPE (dKpaHe) C BO3MOXKHOCTHIO
yBEIUYEHUS TEKCTa; MOpTaTUBHBINA auciuiei bpaitng Focus 14 Blue, Bkirowaronuii ToueyHyro
KJIaBUaTypy, Bo3MoOkHOCTh noakmoueHust k [IK; kiaBuarypa co mpudrtom bpaitns; HaymrHUKY;
KOJIOHKH.

[lepeueHp JUIEH3MOHHOTO MPOTrPaMMHOIO OOECHeueHus, B TOM YHCJIE OTEYECTBEHHOIO
IIPOU3BOJICTBA!
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Windows 10, Microsoft Office, Koncynprantllmoc, Cucrema I'APAHT, Kaspersky Endpoint
Security.

KowMmmploTepHasi TexHUKa C MOAKIIOYCHHEM K ceTh «HTepHeT» W JOCTYNOM B 3JEKTPOHHYIO
nH(pOpManMoHHO-00pa3oBaTeNbHy0 cpeny MMY

[TomemeHue 715l CAaMOCTOSITENILHON pabOThI 00YJAFOIIUXCS.

Crenanu3upoBaHHast MeOeIb:

KOMIUICKT y4eOHOU mMeOenu (CTOM, CTYN) MO KOJWYECTBY OOYYArOIIMXCS; KOMIUIEKT MeOenu aiis
Mpero1aBaTelisi; MapKepHas J0CKa.

TexHuueckue cpencTBa 00ydeHus:

KOMIIbIOTEp B cOOpe sl MpernojaBareis; KOMIBIOTEPhl B cOOpe Ui OOyYarONIMXCs; KOJOHKH;
MIPOEKTOP, IKPaH.

[lepeyeHb JHUIICH3MOHHOTO MPOTPAMMHOTO OOCCIICYCHHUs, B TOM YHCIIE OTEYECTBEHHOIO
MIPOU3BOJICTBA!

Windows Server 2016, Windows 10, Microsoft Office, Koncynsrantllmtoc, Cucrema 'APAHT,
Kaspersky Endpoint Security.

KomnbroTepHass TeXHUKa C TOJKIIOYEHUEM K ceTh «MHTepHET» W JOCTYNOM B 3JICKTPOHHYIO
nH(hopManmoHHO-00pa3oBaTeNbHyI0 cpeaxy MMV,

3.2. HundopmanuonHoe odecrneyenne o0yueHust

OcHoBHas JiuTepaTypa:

1. AundunorenoBa, 1. B. Xumus. bazoseiii ypoenb: 10—11 kmaccel : y4eOHUK A7l CpEeTHETO
obmero oo6pazoanusi/ U. B. Anpunorenosa, A. B. babkor, B. A. IlonkoB. — 2-¢ u3aA., ucmp. #
non. — Mocksa : M3natensctBo FOpaiit, 2023. — 290 c. — (OO0meo6pa3oBaTeNbHBIA ITUKI). —

ISBN 978-5-534-16098-7. — Texkcrt : snexTponHbii // ObpazoBarenbHas mwiatdopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/530422

2. Kioes, M. B. Oprannueckas xumus : yaueOHOe TocoOue Njisi cpeaHero mpodecCHoHaTIbHOTO
obpazoBanusi/ M. B. Kimtoe, M. T. A6aymnaeB. — Mocksa : MzmatensctBo [Opaiir, 2023. —
231 c. — (ITpodeccuonanpHoe odbpazoBanue). — ISBN 978-5-534-15288-3. — TekcT : 2IeKTPOHHBIN
/I ObpazoBarenbHas mwiatdopma FOpai [caiit]. — URL: https://urait.ru/bcode/520093

JlonmoJIHUTeIbHAS JIUTepaTypa:

1. IepOakoB, B.B. Heopranmueckas xumus. Bompocsl u 3ajmaum : ydyeOHOe mocobue s
cpeanero npogeccruoHanbHoro obpaszonanus / B. B. Illep6akos, A. A. ®upep, H. H. bapbotuna. —
2-e u3a., uctp. u gon. — Mocksa : UznatensctBo FOpaiit, 2023. — 107 c. — (IIpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-09133-5. — Teker : onekTponHbii // OOpa3zoBarenbHas
miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515522

2.  Cracp, H. ®. OOGmias u Heopranuueckasi xumusi. CripaBOYHUK : yaeOHOE OCOOHE JIJIst CPETHETO
npodeccuonanibHoro obpazosanus / H. @. Crace. — 4-e uzn. — Mocksa : U3marensctBo Opaiir,
2023. — 92 c. — (Ilpodeccuonanbroe obpaszoBanme). — I[SBN 978-5-534-09179-3. — Tekcr :
anexkTpoHHbIH // O0pa3oBaTenpHas iatgopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513072

DJIeKTPOHHbIE U3IAHUS

1. ®enepansubrit mopran "Poccuiickoe oopazoanue” (http:/ www.edu.ru/);

2. Undopmanuonnas cucrema "EnmHoe oKHO JocTyma K oOpa3oBaTelbHBIM —pecypcam’
(http://window.edu.ru/);

3. Enwmnas xomnekuus nudposbix oOpasoBarenbHbIx pecypcoB (http://school-collection.edu.ru/);

4. OOpa3zoBarenbHblil moptan "Yueb6a" (http://www.ucheba.com/)
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ITeyaTHbIEe N3MAHUS:

1. Tab6puensna O.C., OctpoymoB N.I'., CagkoB C.A. «Xumus» 10 k1. I3garensctBo «IIpocBemnieHue)
(DenepanbHblil mepeueHb yueOHnkoB 2023 r.)

2. Tabpuensu O.C., OctpoymoB N.I'., CnaakoB C.A. «Xumusa» 11 k. U3natensctBo «IIpocBenienue»
(DenepanbHblil mepeueHb yueOHnkoB 2023 1.)

3. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., /Ipo3noB A.A.Jlynun B.B. nox pen. JIynuna B.B.
«Xumust» 10 k1. U3parensctBo «lIpocsemenue» (DeaepanbHblii nepedeHb yaeOHUKoB 2023 T.)

4. Epemun B.B., Ky3smenko H.E., Tepenun B.1., [lpoznos A.A.JIynun B.B. nox pen. Jlynuna B.B.
«Xumust» 11 k. U3parensctBo «lIpocsemenue» (DenepanbHblii nepedeHb yaeOHUKoB 2023 T.)

3.3. Peanu3anusi 371eMEeHTOB NPAKTHYECKOH MOATOTOBKHU

[IpakTHyeckass TOATOTOBKA NpPU peaju3aldd YYEOHBIX IPEIMETOB, KypCOB, AMCIHILIMH
(Mojyneit) opraHu3yeTcsl MyTeM MPOBEACHUS MPAKTHYECKUX 3aHATHH, IPAKTUKYMOB, JJAOOPaTOPHBIX
pabOT M WHBIX AHAJIOTUYHBIX BHIOB YYEOHOW MAEATENBHOCTH, INPEIYyCMAaTPUBAIOIINX Yy4YacTHe
0o0yJalomMXcs B  BBIIOJHEHUH OTICNBHBIX DJEMEHTOB paboT, CBS3aHHBIX C Oyx;ymien
npodeccHoOHaTBHON AEATEIBHOCTHIO.

[IpakTUyeckas MOATOTOBKA MOXKET BKJIIOYATh B CeOsl OTACNbHBIC 3aHATHS JEKIIMOHHOTO THIIA,
KOTOpBIE TPEAyCMAaTPUBAIOT Tepenavdy yueOHOH uHpopManuu 0O0ydarommMcsi, HEOOXOAUMOW IS
HOCJICAYIOLIETO BBIITOJIHEHUS paboT, CBA3aHHBIX C Oyaylel mpodecCHoHaIbHOM NeITeIbHOCTHIO.

3.4. BocnurartejbHas COCTABJIAIONIAS MPOTPAMMbI

BocnuratenpHast cucremMa B YHHBEpPCUTETEe HalpaBiieHa Ha (OpPMUpPOBaHME M DPa3BUTHE
UHTEJUIEKTYaJIbHOM, KYJIbTYpHON, TBOPYECKON, HPABCTBEHHON JINYHOCTU 00ydYaroIerocs, 6yaymero
CreLMaInucTa, coueTarolero B cede npodeccuoHanbHble 3HAHUS U YMEHMS, BBICOKHE MOpPAJIbHBIE U
NaTPUOTUYECKHE KayecTBa, 00JaJalollero MpaBOBOM M KOMMYHHUKATUBHOW KYJIbTYpOH, aKTHBHOM
rpaXk1aHCKOU MO3ULIUEN.

VYuebnsrit npeamer OYIL.610 Xumus cnocoOCTBYET pa3BUTHIO JIMYHOCTHBIX pe3yabTaTtoB JIP
1-34 ¢ yuetom IIporpamMMbl BocriuTaHusi 00y4arOIUXCSl.

3.5. IlpumeHeHHe 3JIeKTPOHHOT0 00y4YeHHs U JUCTAHIIUOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOT Uil

[Ipu peanuzaiuu oOpazoBaTeNbHONH MporpamMMmbl 0Opa3oBaTelibHAs OpPraHM3aLUsl BIIpaBe
OPUMEHSTH eKTpoHHOe o0ydyeHue (30) u TucTaHmoHHbIe 00pa3oBaTenbHble TexHonoruu (J10T).

[Tox smeKTpOHHBIM OOy4YE€HHEM MOHUMAETCs OpraHu3alnMs 00pa3oBaTENIbHOW JEATENBHOCTH C
IpUMEHEHHEM cojiepKallieiics B 6a3ax JaHHBIX U UCIOJIb3yeMOM MPH peanu3alui 00pa3oBaTeIbHbIX
nporpaMM HHGpOpManMM M 00ecleuyuBaOUIMX €€ 00padoTKy HWH(POPMALMOHHBIX TEXHOJOTHH,
TEXHUYECKUX CPEJCTB, a TAKXKe NHPOPMALMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CETEeH, 00eCceunBatoOLINX
nepefady MO JIMHHMSM CBSI3W  yKa3aHHOM uHQoOpManuu, B3auMoOAeWcTBHE OOydalolmuxcs Hu
negarornyeckux  paboTHuUKoB. [loJ  AHWCTAaHIIMOHHBIMM  OOpPa30BATENbHBIMU  TEXHOJIOTUSIMU
MOHUMAIOTCSI  00pa30OBaTENIbHBIE TEXHOJOTUHU, peall3yeMble B OCHOBHOM C TPUMEHEHHEM
MH(OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX ~ CETe TMpH  OMNOCpPEeIOBaHHOM (Ha PacCTOSHUN)
B3aMMOJICHCTBUH 00Y4arOIIMUXCS U MEeJarorHuecKux pabOTHUKOB.

3.6. Oco0eHHOCTH OpPraHM3alMU 00PA30BaTEJIbHOM 1eATEIbHOCTH AJISl JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTAMHU 310POBbLA

Ananranus pabodel MporpamMMmbl JAUCHUIUIMHBI MPOBOJUTCS MPH pPEANU3aLUU aJallTUBHON
00pa3oBaTeNbHON MpOrpaMMbl (IIPU MPEJOCTABICHUN UHIUBUAYATIbHONW MPOTpaMMbl peaOuIuTaluu
win abunurauuu (MIIPA) uaBanuna pa3pabaTeiBaeTcsi B COOTBETCTBUHM C €0 MOTPEOHOCTSMHU) — B
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HensaX oOecreueHus MpaBa WHBAIWAOB M JIMI C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBBSI Ha
HoJy4eHHe MpOopecCHOHATBLHOrO 00pa3oBaHusl, CO3JaHUsI HEOOXOIMMBIX IS MOJTYYEHHS CPEIHETO
npodeccnoHaTbHOTO 00pa30BaHMs YCIOBHM, a Takke 00eCHedYeHUs JOCTHIKCHUS O0yJarolIMMHCS
VHBAJIHMAMU ¥ JIMIAMH C OIPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI PE3YJIbTAaTOB (POPMUPOBAHUS
NPAKTHYECKOTO OIBITA.

HNudopmanus o CrieqUanbHBIX YCIOBHUSX, CO3JAaHHBIX JJIsi 00yYarOUIMXCS C OrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsI, pa3Meniena Ha caiite MMY (http://www.mi.university).

Jdnsi oOydenust mHBauAoB Uyl ¢ OB3, uMeromux HapylmeHUs OMOPHO-IBUTATEIHLHOTO
amnmapara O00CCICUMBAIOTCS YCIOBUSI OCCIPENSTCTBEHHOTO JOCTyla B YYeOHbBIC ITOMEUICHUS,
CTOJIOBYIO, TyaJIeTHBIC, JPyrie MOMEIeHHs (HaTuIre aHyCOB, IOPYyYHEH, PaCIIMPEHHBIX JIBEPHBIX
MIPOEMOB U JIp.).

3.7. OOopynoBaHue yueOHOro KaOMHeTa Il 00Yy4aAIOIIUXCHA € PA3JIHYHBIMU BHAAMU
OrpaHUYeHUsl 310POBbS

OcHamenne kaOWHETa JIOJDKHO OTBEYaTh OCOOBIM  00pa30BaTeIbHBIM MOTPEOHOCTSIM
00yJaronuxcsi UHBAIMIOB M JIUI] C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMHU 3710pOBhs. KaOuHeT moinkeH
OBITH OCHAIICH 00OPYIOBAHUEM U YUEOHBIMU MECTAMU C TEXHUYECKUMH CPEACTBAMU OOYUCHHS NSt
00yJarouuxcs ¢ pa3IMuHbIMU BUJIAMU OTPAHUYEHUH 3/T0POBbSI.

Kabuner, B KOTOpOM OOydaroTCs JHIlAa ¢ HapyIICHHUEM CIyXa, JOJDKEH OBITh 000pymoBaH
WHAYKIIMOHHBIMU CUCTEMaMH (MHAYKIIMOHHBIMU METIISIMH).

Jns cnaboBuasmux oOydyaroumxcs B KaOWHETe MpeaycMaTpUBAETCs HAIMYUE KOMIIBIOTEPHOM
TEXHHUKH JJIs IPOCMOTpa yueOHOU nH(OpMaLUy MPU OMOIIY BHI€0-YBEITUUUTENICH, HCIIOIb30BaHNE
KJIaBUATYpHI co mpudrom bpaiins.

s oOydaromuxcsi ¢ HapylnIeHHeM OMOPHO-JBUTaTeNIbHOTO ammapaTa kabuHeT obopymyeTcs
aJIaNTUBHBIMU MAPTAMU C PETYJIUPOBKOU BBHICOTHI.

BriieykazaHHOe OCHAIIEHHE YCTaHABIMBACTCS B KaOWMHETE MPU HAIWYMHM OOYYAIOIIUXCS TIO
aJanTUPOBAHHON 00pa30BaTEIHLHON MPOrpaMMe C YUETOM UMEIOIIET0Cs TUTIA HAPYIICHUH 310POBbS Y
oOyuatorerocs.

[Ipn HEOOXOOUMOCTH MPEAOCTABISIOTCS OECIUIaTHO CHEIHalbHbIE YYEOHHKH U Y4eOHBIE
nocoOusi, uHasg ydeOHas nureparypa. ViMeeTcss BO3MOKHOCTh MPEAOCTaBICHHs YCIYT aCCHUCTEHTA,
okaspIBatoliero odoyvaromumcs ¢ OB3 HeoOX0IuMyI0 TEXHHUYECKYIO MOMOIlb, B TOM YHCJE YCIIYT
CypIOTIEPEBOTYUKOB U TU(PIIOCYPIOTIEPEBOTUUKOB.

3.8. ®Dopmbl 1 MeTOAbI KOHTPOJISI M OLCHKH Pe3yJIbTATOB 00y4YeHH s

[TpumeHsiemble pH peanau3auy padoyeil mporpaMmbl GOPMBI U METOABI KOHTPOJISI TPOBOASATCS
C Y4E€TOM OTPaHUYEHUs 37J0POBbs 00yUArOIUXCH.

[{enbro TEKYIIEro KOHTPOJIS SIBJISIETCS CBOEBPEMEHHOE BBISIBICHHE 3aTPYAHEHUN M OTCTaBaHUS
00y4aromerocsi ¢ OrpaHMuYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI U BHECEHHUE KOPPEKTUBOB B YUEOHYIO
JeSITEIbHOCTD.

dopma TNPOMEKYTOYHOW AaTTECTAllMd YCTAHABIMBACTCSI C YYETOM HHIMBUAYAJIbHBIX
NCUXO(U3NUECKUX OCOOCHHOCTEH oOOyyaroumxcs MHBAJIUIAOB M JIMI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3710pOBbsl (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpe, B (popme
TECTUPOBAHUS U T.IL.).

[Ipu mpoBeneHHH MPOMEXKYTOUHOM arTecTauu oOydarolemMycs MpeaocTaBisieTcs BpeMs Ha
MOJFOTOBKY K OTBETY, yBEJIMYEHHOE HE O0JIee YeM B TPH pa3a OT YCTAHOBIIEHHOTO JJIsi MOATOTOBKH K
OTBETY 00y4arOUIMMCsl, HE UMEIOLIUM OIPaHUYEHHN 110 COCTOSHUIO 310POBbSL.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITIPEMETA

KOHTpOHB N OLCHKa pPE3YyJIbTaTOB OCBOCHUA y‘IC6HOFO

npeaMeTa

OCYIICCTBIIAACTCA

mpernojaBaTesieM B TPOIECCe IMPOBEACHUS YYCOHBIX 3aHATHUN, TEKYIIETO U IPOMEKYTOYHOTO

KOHTPOJIA.

OcobeHHOCTH OLCHKHU JIMYHOCTHBIX U MCTAITPCAMETHLIX PE3YJIbTATOB OCYHICCTBIACTCA B paMKax:
- TEKymas OLICHKa (OCYHleCTBJIﬂeTCH nmpenoaaBarcjiceM IMIPECUMYHICCTBEHHO Ha OCHOBEC

€XKeITHEBHBIX HAOIIIOICHUH B X0/I¢ YUCOHBIX 3aHSATHI U BHEYPOUHOU JCSITCILHOCTH);

- 3alMTa UHAWBUYaJIbHOTO MPOEKTa (IIPU HATUYHUN);

- BHEIIHHE HenepcoHu(puumpoBaHHbIe MOHUTOpHHTOBBIE HccienoBanus (BITP CIIO s

OLICHKH METaIlpeIMETHBIX PE3yIbTaTOB).

JlOoCTIKEHHE CTYJeHTaMH MPEAMETHBIX Pe3yJIbTaTOB, YCBOCHHBIC 3HAHUS U MPHOOPETEHHBIC
CTYAECHTaMM YMEHUs, OCYLIECTBISIETCS CIESAYIONMMU (OpMaMU U METOIaMHU KOHTPOJIS.

Pe3yabTaThl 00yyeHus Kpurepun | Metoasl
OLICHKH OLICHKH
[IpenmeTHbIe pe3ynbTaThl 1O «XUMUs" (0a30BbIN YPOBEHB) NOJKHBI | Y CTHBIC Ouenka B
o0ecreunBarh: OTBETHI pamKax
I11 - cdopMHpPOBAHHOCTH  TPEACTABICHUH: O XUMHUYECKOH | OLIEHUBAIOT | TEKYIIET
COCTAaBIAIOLIEH €CTECTBEHHOHAYyYHOW KapTUHBl MHpa, pPOJIM XUMHUHU B | Cd IO 0
NO3HAHUU SBIICHUHA TPUPOABI, B (OPMHPOBAHUN MBIIUICHUS W KYJIBTYPHI | MATHOAIBH | KOHTPOJIS
JUYHOCTH, €€ (PYHKIHOHAJIBHON I'PaMOTHOCTH, HEOOXOAUMOMN Ui pelleHus | oif cucteme. | pe3yibTa
IPAKTUYECKUX 3a/1a4 U 3KOJOTNYeCKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY | 5 — TOB
3I0POBBIO U IPUPOJIHON CpENE; OTJIMYHO, BBINOJIHE
[12 - BnajgeHue cuUCTEMOW XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: | TPaMOTHO, | HUS
OCHOBOIIOJIATAOLINE MOHATUS (XMMUYECKUH 3JIE€MEHT, aTOM, 3JEKTPOHHAs | MOJHO 3alaHui
o0oJouka aroma, s-, p-, d-dJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, | U3JIOKEH JUTS
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEICHb OKHUCIECHUs, XMUMHUUYECKas | MaTepuai €aMoCTOs
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0BEM, YIJIEpOJIHBINA CKemeT, | 4 — TEIBLHOM
(GyHKLIMOHANBbHAS TPYIINA, pajuKai, U30MepHUs, U30Mephl, TOMOJOTHYECKUH | XOPOILIO, paboTHI.
psa, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPO- U a30TCOAEp KAlllue COeTMHEHus, | AonyckaeTc | OneHka
OMOJIOTHYECKH aKTHBHBIE BeIlleCTBa (YIJI€BOIbI, KUPBI, OEIKH), MOHOMED, | S OJHA — YCTHBIX
MIOJINMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COCIMHEHMS, | JIBE OTBETOB
KpUCTaJNIMUeCcKasl pelieTka, TUIbl XMMHUYECKMX peakUuil (OKUCINUTENBHO- | OIIMOKH B B
BOCCTaHOBUTEJbHBIE, 9K30- U IHIO0TEPMUYECKUE, pEaKLIN HOHHOTO OOMEHA), | U3JI0KEHUH | pe3ysbTa
pPacTBOP, IEKTPOIUTHI, HEITIEKTPOJIUTHI, SJICKTPOIUTUYECKAs JUCCOLMAUs, | MaTepuana | Te
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKOW PEaKIUU, XUMUYECKOE | U PEUYEBBIE | YCTHBIX U
paBHOBECHE), TEOpPUUM M 3aKOHbI (TEOPHsI XUMHUYECKOTO CTPOEHHS | OIIMOKHU MIACBMEH
oprannyeckux BemectB A.M. BytinepoBa, Teopusi 3JIEKTPOTUTHYECKOM | 3 — HBIX
aucconyanuy, nepuoandeckuit 3akon .M. Menneneesa, 3aK0OH COXpaHEHMs | YAOBIETBOP | ONPOCOB,
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUHU, (HAKTOJIOTMUYECKUE | UTETbHO (B | Koraa
CBEJIEHUS O CBOICTBaxX, COCTaBe, MOJYYEHUU U OE€30MIaCHOM HCIOJIB30BAHUU | LIEJIOM TeMa | IpoBeps
BaXHEHIINX HEOPraHWYeCKUX W OpraHMYecKMX BeUIeCTB B OBITY U | pacKpbiTa, | FOTCS
MIPAKTUYECKOU JEATEIbHOCTH YETI0BEKA; JOIYLIEHBI | TEOPETUY
I13- chopMHUPOBAaHHOCTH YMEHMI BBISIBISATH XapaKTEPHbIE IPU3HAKU U | peYeBbIe €CKHE U
B3aMMOCBSI3b M3yUYCHHBIX MOHATHH, MPUMEHATh COOTBETCTBYIOIINE MOHATHUS | OIIUOKH) IIpaKTh4e
IIPU ONMUCAaHUU CTPOCHMS W CBOWCTB HEOPTraHWYECKUX W OPraHMYECKHUX | 2- CKHE
BEILECTB U UX IIPEBPALLECHUI; BBIABIATH B3AUMOCBI3b XMMUYECKUX 3HAHUM C | HEYAOBIIETB | 3HAHUSA
MOHATHUSIMU U TIPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB; | OPUTEIBHO | 00y4aro
[14-  chopMUpOBaHHOCTH YMEHMH MCIONIB30BaTh HAWMEHOBAHUS | (0Oy4aromy | LIUXCH.
XUMUYECKUX COEIMHEHUN MEXIYHAapOJHOTO COK3a TEOPETUYECKOM U | HCs He Onenka
NPUKJIAIHOM XMMHUH M TPUBUAJIbHBIE HA3BaHUS BAKHEHIIINX BEIIECTB (ITUJICH, | MOXKET BBIIIOJIHE
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alleTusIeH, TIUIepuH, (eHomn, GopManbaerun, yKCycHash KUCIOTa, TIUIHH,
yrapHblii ra3, YIJIEKUCHIBIA Ta3, aMMHaK, raiieHas H3BeCTb, HerauleHas
U3BECTh, MUTHEBAS COJA U IPYTUX ), COCTABIATH (POPMYJIIBI HEOPTaHUUECKUX U
OpPraHMYECKUX BEILECTB, YPaBHEHHUS XMMHYECKUX peaKLUui, OOBACHATh MX
CMBICJ; TOATBEP)KIAaThb XapaKTEpHbIE XUMHUYECKHE CBOMICTBA BEILLECTB
COOTBETCTBYIOLIMMHM 3KCIEPUMEHTAMH U 3alIUCSIMU YPABHEHUIN XMMHUYECKUX
peaKkuuii;

I15 - chopmMHpPOBAaHHOCTE YMEHUH YCTaHABIUBATb MPUHAJIEKHOCTD
W3YYEHHBIX HEOPIaHWYECKUX M OPraHMYECKUX BEIIECTB K OINpEACICHHBIM
KJlaccaM M IpyIaM CO€IMHEHUH, XapaKTepru30BaTh UX COCTAaB U BaKHEHIINE
CBOICTBa; ONpPENENATh BHUIbl XMMMUECKHUX CBsI3el (KOBAJCHTHAs, MOHHAas,
MeTaJuIn4yecKas, BOJOPOJHAsI), TUIIbl KPUCTANIMYECKUX PELIETOK BEIIECTB;
KJIacCu(UIUPOBATh XMMUYECKUE PEAKIIUH;

[16- BmajgeHHe OCHOBHBIMU METOJIaMH Hay4YHOT'O ITO3HAHUS BEILECTB U
XUMHUYECKHX  SIBJCHUH  (HaOmrogeHWe,  U3MEpeHHe,  HKCIEPUMEHT,
MOJICJIUPOBaHKE);

[17- chopMupOBaHHOCTb YMEHUI MPOBOJUTh PACYETHI IO XUMHUUECKUM
dopMysraM M ypaBHEHHUSM XUMHUYECKHMX PpEaKUUA C HUCIOJIb30BAaHUEM
(GU3MUeCKUX BEJIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOMH
CTOPOHBI: Macchl, 0o0beMa (HOpPMaJbHBIE YCIOBHSA) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIIOJb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS AJIS NPUHITUSA
pelIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C BELIECTBAMU
U UX IPUMEHEHUEM;

[18- cdopMHpOBaHHOCTH yMEHUH IUIAHUPOBATH U  BBITOJIHATH
XUMHUYECKHH SKCHEpUMEHT (NpEeBpalleHUsT OPraHUYeCKUX BELIECTB IpHU
HarpeBaHuM, MOJIyY€HUE 3TUJICHA U M3YyYEHHUE €ro CBOMICTB, KaUECTBEHHbIE
pPEaKLMU Ha AJIbJETUbI, KpaxMall, YKCYCHYIO KUCIIOTY; A€HaTypauus OelKoB
IIpY HarpeBaHHUH, IIBETHHIE PEAKIUU OEJIKOB; MPOBOJUTH PEAKIIUH MOHHOIO
oOMeHa, OIpeNeNaTh Cpeay BOJHBIX paCTBOPOB, KAUECTBEHHbIE PEAKIMH Ha
cynbdar-, kapOboHAT- W XJOpUI-aHUOHBI, Ha KATHOH aMMOHWUS; peliaTh
DKCIIEpUMEHTalbHbIe 3amaun 1mo Temam "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUHU C MpaBUIaMH TEXHUKM O€30MaCHOCTH MpH OOpalleHHH C
BEIIECTBAMH M JIAOOPAaTOPHBIM 000pYyOBaHUEM; MPEJCTABIATh PE3yJIbTaThl
XUMHYECKOT0 SKCIIEPUMEHTA B (JOpME 3alHCH YPaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

I19- copMuUpPOBaHHOCTb YMEHMSI AHAIU3UPOBATH XUMHUYECKYIO
UHPOPMALIMIO, MOJYyYaeMyl0 M3 Pa3HbIX HMCTOYHHMKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue);

I110- chopMupoBaHHOCTh YMEHUI COOIIOAATH MPaBUIIA SKOJIOTHUECKU
11e1€CO000pa3HOro MOBEAEHUSI B OBITY M TPYAOBOM IEATENBHOCTH B LIESIX
COXPaHEHHUsI CBOETO 37J0POBbs U OKPYKAOLIEN IPUPOIHOM CPEIbl; yUUTHIBATH
OMACHOCTh BO3JECMCTBUSI HA JKUBbIE OPraHU3MbI OIPEAETICHHBIX BEIIECTB,
MIOHMMasl CMBICII TIOKa3aTels MPEAEIbHON JOMYCTUMON KOHLIEHTPAIUY;

I111- JUIsl  00y4arommxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
310pOBbsI: C(HOPMUPOBAHHOCTh YMEHHUSI NPUMEHATh 3HAHUSA 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHX SIBJICHHI;

[112- n1st cnensIx ¥ caboBUAAIIMX 00yUaromuXcst: cOpMUPOBAHHOCTh
YMEHMSI HCIIONIb30BaTh pelbeHO TOYEUHYI CcHUCTeMy oOo3HaueHui JI.
Bpaiins s 3anucu XuMudeckux Gopmyi.

H3JI0KUTh
MaTrepuan)
OnecHku 3a
TECTOBBIE
3aJJaHus
OLIEHUBAIOT
¢ 1o
KOJIMYECTBY
BBIIIOJIHCHH
BIX,
Harpumep,
10 3amanmii.
10, —«5»
9,8, 7, -«4»
6,5 -

«3»,
Menb1ie 5
3aJIaHuil —
«2»

HHBIX
TECTOB,
JIOKJIaJI0B
5
Mpe3eHTa
UH.

st atTectarum oOyJaronmXxcsi Ha COOTBETCTBHE MX MEPCOHAIBHBIX JTOCTHKEHUN 00YISHHS 110
yueOHOMY TpeaMeTy co3naeTcs (DOHJI OIEHOYHBIX CPENICTB, MO3BOJIAIONINE OICHUTH MPEAMETHBIC

(3HAHUS U YMEHHMSI) U METalpeAMETHbIE Pe3yJIbTaThI.
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OreHKa JIMYHOCTHBIX PE3yIbTaTOB (B TOM YHUCIE C YIETOM pabodeil mporpaMMbl BOCITUTAHUS)
MOYET OBITh MPOU3BEICHA C IPUMEHEHUEM CIICIYIOIUX (HOPM OlCHUBAHUS:

- IepcoHU(UIIMPOBAHHAS (JICMOHCTPUPYIOIIAS TOCTHKCHHUSI KOHKPETHOTO 00YJar0IIerocs);

- HemepcoHU(HIMPOBaHHAs (XapakKTepu3yromias JIOCTIKEHHs B ydeOHOW Tpymme, Y
KOHKPETHOT'O MeAarorndeckoro paboTHUKA, B 00pa30BaTeIbHONM OpraHU3aIH B IIETIOM);

- KayecTBEeHHas (M3MEpeHHasl B HOMHMHATHBHOM IITKaJe: €CTh/HET),

- KOJIMYeCTBEHHAas (M3MEPEHHas1, HallpUMep, B PAaHTOBOM IIKaje: O0JIbIe/MEHBIIIE);

- WHTerpasibHas (OICHEHHAs C TIOMOIIBI0 KOMIUIEKCHBIX TECTOB, MOPT(HOINO, BBICTABOK,
[Ipe3eHTalN);

- nudeperupoBanHas (OIeHKa OTAEIbHBIX aCIIEKTOB Pa3BUTHS).

[Tpu 5TOM MOTYT MPEAYCMAaTPUBATHCS CISAYIONINE METOIBI OLICHUBAHUS:

- HAaOJIIOACHHE;

- noptdonuo;

- DKCIIEpTHAsI OICHKA,

- CTaHJAaPTU30BAHHBIC OTIPOCHHKH;

- IPOCKTUBHBIC METO/IbI;

- CAaMOOIICHKA;

- aHAJTU3 TIPOIYKTOB JCATEIBHOCTH (TIPOCKTOB, MPAKTHYECKUX, TBOPUYECKUX PadOT) U T.1I.
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