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HACHOPT PABOYEM IPOIT'PAMMBI YUEEHOI'O IPEJIMETA
XUMUA

1.1. Ob6sacTb NpUMEHEHUs IPOrPaMMbI

[Iporpamma o011e00pa3oBaTebHOrO0  y4eOHOro mpeamera «XuMUs»
npeaHa3HadeHa A W3YYeHUs XUMHH B Mpo(ecCHOHATBHBIX 00pa3oBaTeNbHBIX
opranmzamusax ~ CIIO, peammsyrommx o00pa3oBaTeIbHYIO TPOrpaMMy CpPEIHEro
oOmero oOpa3oBaHus B IIpelelaX OCBOCHHS OCHOBHOM MNpoQeccuoHalbHOU
oOpazoBatenbHO# nporpammbl CIIO Ha 6a3ze 0OCHOBHOTO 0O0IIero oopa3oBaHUs MPU
MOATOTOBKE  CIEHHUAIUCTOB CpPEIHEro 3BeHa 1Mo crenuanbHocT  36.02.01
Berepunapus

1.2. MecTto mnpeaMera B CTPYKType mnpodecCHOHAILHOM OCHOBHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

VYueOHbIil ipeagMeT «XUMHS» SBISETCS y4eOHBIM MPEIMETOM I10 BHIOOPY U3
obsi3atenbHOM mpenmeTHoM obnactu «EctectBennbsie Hayku» DI'OC  cpemnero
o01ero oOpazoBaHusI.

B yue6nbix mnanax IMIICC3 mecTo yueOHOTO TipeameTa « XuMHUs» B COCTaBe OOIIHNX
00111e00pa30BaTebHBIX YUCOHBIX IPEAMETOB, 0053aTEIIBHBIX JJIsI OCBOCHUS BHE
3aBUCUMOCTH OT poduisi mpodeccuoHanbHOro 00pa3oBaHus, MOTy4aeMo
npodeccun UM CenualbHOCTU

1.3. lemn m 3axaum y4yeOHOro mpeaMeTa - TPeOOBaHUSI K pe3yjbTaTam
OCBOEHHS Y4e0HOro npeamMera:
OcBoenue conepkanusi yueOHOro npeaMera « XuMus» 00ecreynBaeT JOCTHKEHNE
CTYJIEHTaMU CJIEAYIOIUX Pe3yIbTaTOB:
JIMYHOCTHBIX °
- c()OpMUPOBAHHOCTh YYBCTBA TOPJOCTH U YBXKCHUS K HUCTOPUU U
JOCTIKEHUSIM OTEUECTBEHHOW HAYKU;
- IPECTABIICHUS O IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTHHE MUPA;
- IOHUMAaHUE B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH €CTECTBCHHBIX HAYK, HUX
BIIUSTHUS HA OKPY’KAIOIIYIO CPeIy, SKOHOMHUYECKYI0, TEXHOJIOTHUECKYIO,
COIMAIIBHYIO U ATHYECKYIO Cephl NeATEILHOCTH YEIOBEKA,;
- CITOCOOHOCTH MCTIOB30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHE
MHupa B 00pa3oBaTeIbHOM U MPOPECCUOHATIBHON S TEIIbHOCTH;
- BOBMOXKHOCTH HH(POPMAIIMOHHOMN Cpe/Ibl I71si 00ecTeueHus: MPOTyKTUBHOTO
caMo00pa3oBaHus;
BIIAJICHUE KYJIbTYPOU MBIIIICHHUS, CIIOCOOHOCTh K 0000IICHHTO, aHAITH3Y,
BOCTIPHSITHIO MHGOpMAIMK B 00JIACTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IIENH U
BBIOOPY TTyTeH €€ JOCTHKEHUS B MpodecCuoHaNbHOM cdepe;
- CITOCOOHOCTH PYKOBOJICTBOBATHCS B CBOCH JIEATETLHOCTH COBPEMEHH BIMU
MPUHIUIIAME TOJEPAHTHOCTH, JUAIIOTA U COTPYIHUYECTBA;
- TOTOBHOCTH K B3aUMOJICHCTBHIO C KOJUIEraMu, paboTe B KOJUICKTHBE;



- FOTOBHOCTb UCIOJIb30BaTh OCHOBHBIE METO/IbI 3aLIUThI OT BO3MOKHBIX

MOCJIEICTBUI aBapuil, KaTacTpo(, CTUXUIHBIX O€ICTBUIA;

- 00J1ajlaHue HaBbIKaMU 0€301acHOM paOOThl BO BpEMs TPOEKTHO-
HCCJIEeI0BATEIbCKON U IKCIEPUMEHTAIBHONW JEATENbHOCTH, MPU HCIOJIb30BAHUU
1abopaTOpHOro 00OpYAOBAHMS;

CIIOCOOHOCTh HKCIIOJI30BaTh MPUOOPETEHHBIE 3HAHMS M YMEHHUS B IPAKTHUECKOU
JEeSTENbHOCTU U TOBCEAHEBHOM JKU3HU AJI COOMIOAEHUS Mep NPOPUIaKTUKH
OTpaBJICHUH, BUPYCHBIX U JPYrUX 3a00JI€BaHUMN, CTPECCOB, BPEAHBIX IPUBBIYEK
(KypeHus, aJKoroinu3Ma, HApKOMaHUM );

- IpaBWJI MOBEICHUSI B IPUPOJIHOM CpeJIE;

- TOTOBHOCTh K OKAa3aHHUIO MEpBOM MOMOIIM MPH TpPaBMax, MPOCTYIHBIX U
Ipyrux 3a00JeBaHUSAX, OTPABICHUIX MUILEBBIMU MTPOYKTAMU;

MeTanpeaMeTHBIX ®
- OCO3HAHUE COLMAJIbHOM 3HAYUMOCTH CBOEH npodeccun/crnenuaibHOCTH,
o0nazaHe MOTHBALMEN K OCYILIECTBICHUIO NPO(dEeCCUOHATBHON EATEeIbHOCTH;

- IOBBIIIEHUE UHTEJUIEKTYAJIbHOT'O YPOBHS B IIPOLECCE U3YUEHUS] IPUPOTHBIX
SBJICHUW; BBIAAIONINXCS JTOCTHXKEHUM €CTeCTBO3HAHMS, BOIIEIIIMX B
0O0IIEYENIOBEYECKYIO KYIbTYPY;

- CJIOKHBIX W TIPOTHBOPEUUBBIX IMYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3IJISIZIOB, WUJIEH, TEOpHH, KOHIEMIMI, B XoJe padOThl C Pa3INMUYHBIMU
UCTOYHUKaMH UH(GOPMAIIUH;

- CIIOCOOHOCTh OPTaHM30BBIBATH COTPYJHUYECTBO €IMHOMBIIIIIEHHUKOB, B TOM
YHClie C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM;

- CIIOCOOHOCTh TMOHHUMATh MPUHIUIIBI YCTOWYMBOCTH W TPOTYKTUBHOCTH >KUBOMU
IPUPOJIBI, IyTH €€ U3MEHEHUS TI0]1 BIUSHUEM aHTPOTIOIr€HHBIX (haKTOPOB,
CIOCOOHOCTh K CHUCTEMHOMY aHAaJIM3y TJIOOABbHBIX 3KOJIOTHYECKHX IMPOOIIeM,
BOIIPOCOB COCTOSIHUSI OKPY’KaroUIed CpeAbl U PalMOHAJIBbHOTO HCIIOJIb30BaHUS
IPUPOJHBIX PECYPCOB;

- yMeHHE 00OCHOBBIBATh MECTO U POJIb €CTECTBEHHO-HAYYHBIX 3HAHUU B
MPAKTUYECKOMN JESITEIbHOCTH JIFOJIEH, PA3BUTUHA COBPEMEHHBIX TEXHOJIOTHM;
OTIPE/IETATh JKUBbIE OOBEKTHI B IPUPO/JIE; TPOBOAUTH HAOIIOAEHUS 32 HIKOCUCTEMaMHU
C LEJbIO0 UX OMUCAHUSI U BBISIBJICHUS €CTECTBEHHBIX M aHTPOIOT€HHBIX
W3MEHCHMI;

- CIOCOOHOCTh MPUMEHSATH OMOJIOTUYECKUE U SKOJIOTHUECKHE 3HAHUS JUIsl aHaIN3a
MPUKJIAIHBIX POOJIEM X035UCTBEHHON JESTEIBHOCTH;

- CIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEJIEHUIO HCCIIEIOBAHUN, MOCTAHOBKE
€CTECTBEHHO-HAYYHOT'O SKCIEPUMEHTa, MCIOJIb30BAaHUI0 MH(POPMAITMOHHBIX
TEXHOJIOTUH TSl pEeIICHUSI HAyYHBIX U TPO(ECCHOHATFHBIX 33/1a4;

NnpeIMeTHBIX ®

- MIOHUMAHUE POJIU €CTECTBEHHBIX HAyK B (DOPMUPOBAHUH KPYTro30pa U
(GYHKITMOHAIPHON TPaMOTHOCTH JIJISl PEIICHUS MPAKTUYECKHUX 33]1a4;

- BJIaJICHHE OCHOBOIIOJIATAIOIIUMHU MOHSITUSIMU U MIPEACTABICHUSIMU O KUBOU
IIPUPOJE, €€ YPOBHEBOM OpraHU3aldyd U 3BOJIOLMH;

- YBEpPEHHOE TMOJb30BAHUE HAYYHOM TEPMHUHOJIOTUEN U CUMBOJIUKOM;



- BJIaJICHUE OCHOBHBIMU METOJAMU HAyYHOI'O MO3HAHUS, UCIHOJb3YEMBIMHU MpU
HCCJIEI0BAHUSIX KUBBIX 00OBEKTOB U SKOCUCTEM: ONHUCAHUEM, U3MEPEHHUEM,
MPOBEICHUEM HAOIIOCHUM;
- BBISIBJIEHME M OLIEHKA AHTPONOI€HHBIX U3MEHEHUI B IPUPOJIE;

- ¢(hOpMUPOBAHHOCTH YMEHUHN OOBACHATH PE3YNbTAThl HKCIIEPUMEHTOB, PEIIATh

QJICMCHTApPHBIC 3a/1a4u;

- c(pOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOIIIEHUIO K HAyYHOU
nH(popMaIm, mojydyaeMoi U3 pa3HbIX UCTOYHUKOB, K TJI00aTbHBIM AKOJIOTUUECKUM
npoOJieMaM U MyTSIM UX PEIICHHUS.

Kox OK,JIP

YMmenus

3HaHuAa

OK 01 BriOupath
CIOCOOBI pereHus
3amaq
npodeccCuoHabHON
JESITeTbHOCTH
PUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM;

OK.02
Ocy1iecTBIATh
IIOMCK, aHaJIN3 U
UHTEPIPETAIUIO
uHdOpMaInH,
HEOOXOIUMOH IS
BBIIIOJTHEHHUS 3a1a4
npodecCHOHATbLHON
JESITEILHOCTH;

OK.07
CopelicTBOBaTh
COXpaHEHUIO
OKPY’KAIOWIEH CPEBI,
pecypcocOepeKeHmIo,
b HeKTUBHO
JICVICTBOBATH B
YpE3BhIYANHBIX
CUTYaIUSX;

pacmo3HaBaTh 3a/1a4y W/Win
npoOJieMy B
npodeCcCUOHaTBLHOM U/WIH
COLIMAJIbHOM KOHTEKCTE;
aHAJIM3UPOBATH 3a/1a4y
W/WTH IPOOJIEMY U BBIJICTISATh
€€ COCTaBHbBIC YaCTH;
OTIPEIEIISITh ITAITbI PEIICHUS
3a/1a4w;

BBISIBIIATH M 9P (HEKTUBHO
UCKaTh HH(OpMAIIHIO,
HEOOXOAUMYIO JUTSI PEIICHUS
3a/1a4u U/WIM MPOOIJIeMBbI;
OTIPEACIIATH 3a7a9u JJIs
noucka uHpOpMaIUu;
OTIPEIETSATh HEOOXOAUMEBIC
HUCTOYHUKHA HHPOPMAITUH;
TUTAHUPOBATH TIPOIIECC
TIOWCKa;

CTPYKTYPHPOBAThH
noJiygaeMyro uH(popMaIuio;
BBIIEJIATH HanOoJIee
3HAYMMOE B TIEPEUHE
uH(pOpMaIK; COOTIOAATh
HOPMBI DKOJIOTMYECKOMN
0€30MacHOCTH; ONPEEIATh
HATIPABJICHUS
pecypcocOepeKeHus B
paMkax npodeccuoHanbHOI
NESATETHHOCTH 10

aKTyaJIbHbIN
npodecCUOHANLHBIN U
COIIMAJILHBIN KOHTEKCT, B
KOTOPOM TIPHXOUTCS
paboTaTh U KUTh;
OCHOBHBIC UICTOYHUKH
uHGOPMAIIH B PECYPCHI
JUTSL pENICHUS 33729 U
npo0JieM B
npo¢eCCUOHATIEHOM U/WITH
COLIMAJTLHOM KOHTEKCTE;

HOMEHKIIaTypa
UH(POPMAITMOHHBIX
UCTOYHHKOB,
IPUMECHSIEMBIX B
npodeccuoHaTbHON
NEeSTSIILHOCTH; TPHEMBI
CTPYKTYPUPOBAHUS
uHpopManmu; hopmar
odopMmieHUS Pe3yTbTATOB
novckKa HHGOpPMAIIHH;

IIPaBUJIA IKOJIOTUYECKOU
0€30MacHOCTH MIPU
BCJICHUH
npodhecCuoHaIbHOM
JeSATeIIbHOCTH; OCHOBHBIC
pecypchl,
3aJICICTBOBAaHHBIE B
npodhecCuoHaIbHOM
JeSATCIIbHOCTH, ITyTH
o0OecredyeHust
pecypcocOepeKeHus;




cneyuaibHocmu, ‘

JInyHOCTHBIE pe3yJIbTaThI
peaju3anui NPOrpaMMbl BOCIIUTAHU S

JIP 1

Poccuiickyro rpax1aHCKyI0 UAEHTUYHOCTD, IATPUOTU3M,
YBaXKEHHUE K CBOEMY HAapOAY, YyBCTBA OTBETCTBEHHOCTH
nepex Ponunoin, ropaoctu 3a cBoM Kpaii, cBoro Ponuny,
IIPOLUIOE ¥ HACTOALEE MHOIOHAIMOHAJIBHOTO HApOAa
Poccuu, yBasxkeHne rocy1apcTBEHHbIX CUMBOJIOB (Tep0,
dnar, rumH);

JIP 4

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM
NPaKTUKH, OCHOBAHHOI'O HA IHAJIOTE KYJIbTYp, & TAKKE
pazITUYHBIX (GOPM OOILIECTBEHHOIO CO3HAHMS, OCO3HAHUE
CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

JP 5

c(hOpMUPOBAHHOCTH OCHOB CaAMOPAa3BUTHUS U
CaMOBOCITUTAHHS B COOTBETCTBUU C 00IICUETOBEYECCKUMHU
IIEHHOCTSIMH M HJiealaMH TPaKIaHCKOTO OOIIIEeCTBa;
TOTOBHOCTh M CLIOCOOHOCTH K CAaMOCTOSITEILHOM,
TBOPYECKON M OTBETCTBEHHOM JESATEIBHO;

JP 7

HABBIKHU COTPYAHHUYCCTBA CO CBCPCTHUKAMU, JCTbMHU
MJIIAAETro Bo3pacTa, B3pOCJIbIMHA B 06pa30BaT€HBHOﬁ,
06H_I€CTB€HHO HOHGSHOﬁ, yqe6HO-HCCHCHOB&TGHBCKOﬁ,
HpOGKTHOﬁ " IPpYIrux BUAaX ACATCIIbBHOCTH,

JIP 9

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE
caM0ooOpa30oBaHWIO, Ha TMPOTHKEHWH BCEH  KHU3HU;
CO3HATEJILHOE OTHOIICHHE K HEMPEPHIBHOMY 00pPa30BaHUIO
KaK  YCJIOBUIO  YCHEIIHOW  MPOPECCHOHAIBHOW U
0OIIIECTBEHHOM ESITEIbHOCTH;

JIP 11

NPUHATAE W peaju3alyio [EHHOCTEeH 30pOBOTO |
6e3omacHoro obpasa »H3HH, MOTPEOHOCTH B (PU3HUECKOM
CaMOCOBEPIICHCTBOBAHUH, 3aHSATHSIX CIIOPTHUBHO-
037I0POBUTENIHHON JESATEIHHOCTBIO, HETPHUATHE BPEIHBIX
IPUBBIYCK: KypeHHUs, ynoTpeOIeHUs QJIKOT OIS,
HApPKOTHKOB;

JIP 12

OepexHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K
¢bu3HuecKOMy U TICUXOJOTHYECKOMY 3JI0POBBIO, Kak
COOCTBEHHOMY, TaK W JIPYTUX JIOJCH, YMEHHUE OKa3bIBaTh
MIEPBYIO ITOMOIIIB;

JIP 13

OCO3HAHHBIN BEIOOP Oymaymiel mpodeccuu u
BO3MOXXHOCTEH peanu3anuu COOCTBEHHBIX )KU3HEHHBIX
TUTAHOB; OTHOIIICHHE K TPO(ECCUOHATBHON IeATeTLHOCTH,
KaK BO3MOXXHOCTH Y9aCTHS B PEIICHUU JIMIHBIX,
0O0IIEeCTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHATLHBIX
npo0JieM;




JIP 14

c(hOpMHUPOBAHHOCTh 3KOJOTHYECKOT O MBILIIEHUS,
ITIOHUMAaHUS BIIUSTHUSA COLMATBbHO-DKOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE TMPUPOJHOW U COLUAIBHOU
cpensl;

1.4. OGocHOBaHNE NPUMEHEHHUA TEXHOJIOTHI IUCTAHIMOHHOTO U 3JIEKTPOHHOI'0
00y4eHus ISl OoNpe/eJIeHHBIX 3JIEMEHTOB CO/Iep:KaHus 001e00pa30BaTeJIbHbIX

JTUCIMILITHH

B npouecce npenogaBanust OYII BO3MOXKHO UCIIOIB30BAHUE CIEAYIOLIAX

UH(OPMaIIMOHHBIX

TEXHOJIOTUM

Iu¢pposbie IIpumeHenue  nU@POBBLIX  HHCTPYMEHTOB  JISA

HHCTPYMEHTbI NOCTHXKEHUS Pe3yJbTAaTOB 0011e00pa30BaTe/IbHOI0
npeaMera

Power Point [TongroroBka k mpaktudyeckuMm 3aHstusm no Ol [dns
MIPOBEACHUS 3aHITUN UCTIOJIB3YIOTCS PE3CHTAIUN

Buneodumism [IpumeHsieTcs Kak WUIOCTPATUBHBIM MaTepuan Mpu

u3y4yeHuu TeM - Ha matdopme You Tube

DJIEKTPOHHAs TTOYTa

CeteBoil pecypc, MCMOJIb3YEMbIM 1711 KOMMYHHUKAIIUU C
obyuaromumucsi. Kpome Toro, mnpuMeHsieTcs I
OCYIIECTBJIICHHS] ~ KOHTpOJIA  ydyeOHOro  mpoiecca
(mepenucka: OTBEThl Ha TEKYLIME BOMPOCHI, MPOBEpPKA
JIOMAIITHUX 33JJaHUN 00y4aroIuXcs

Ckaiirn

HeoOxomumoe  KOHCYNIbTHpOBAaHHE IO  JKEJAHUIO
oOydaromierocss B TPEAJIBEpUU CIIaYyd DK3aMeHa [0
MPEIMETY «XUMMUSD)

ITouckoBoIit
Annexc/Google

[Tomoraer opraHu3oBaTh CaMOCTOSATEIBHYIO paboOTy
oOydaromuxcs Tpd  TMOATOTOBKE K  3aHATHUSM,
obecrieynBass UM JOCTyHn K HHGOPMAIMOHHBIM BEO-
pecypcaM 1o u3ydaeMbIM TeMaM. Takke peKOMEHIYeTCsI
B KadecTBe y4eOHOW TIaTPOpPMBI «IIEPEBEPHYTOTO»
oOydeHus (IOMOJIHUTEIBHBI HMCTOYHUK WHGOPMAIIH
JUTSL OCMBICIICHHUS W3JIO)KCHHBIX Ha JICKIUSAX aCIEeKTOB
JUTEPATYPHOTO PA3BUTHS 00YJAIOIINXCS)

MoOuJjibHOE
MIPUIIOKCHHE

Hcnons3zyercst  mpunokenue  WhatsApp,  kotopoe
MO3BOJISIET NO/IePKUBATh KOMMYHHUKAIIHIO c
00y4JaromMUMHUCS KaK Ha 3aHATUAX (MOXHO OTIPABIATH
UHTEPECHBII KOHTEHT), TaK M BHe HuX (peuarb
BO3HHUKAIOIIUE pOOIEeMBI, B OCHOBHOM
OpraHU3allMOHHOI0 XapaKTepa)

ComnmanpHas CEThb

Ucnonwzyercs «BKourtakte»  umum  «Cdepym» s
KOMMYHHKAIIMK C O0Y4aIOIUMHUCS




[Ipu peanu3zanust JTaHHON TPOrPaMMBbI IPUMEHSETCS 3JIEKTPOHHOE 00YUEHHUE U
JUCTaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUU.

1.5 PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHME IPOIrPaMMbI
y4eOHOro npeaMmera:

MaKcUMalbHas yueOHast Harpy3ka — 175 yacoB, B TOM 4ucIie:
oOsi3aTenbHas ayIUTOpHasl yueOHast Harpy3ka -117 yacos,;
npakTrdeckue 3aHsaTus -50 yaca;

camocTosiTenbHas padota - S04yacoB.

2. CTPYKTYPA U COAEPKAHUE
YUYEBHOI'O ITPEIMETA

2.1. O6BEM yueOHOro mpeaAMeTa 1 BUIbI yueOHOM paboThl

Bupa yueOHoi paboThI O0Bém yacoB
MakcumaJjibHasi yyeOHasi HArpPy3Ka (Bcero) 175
Oobs13aTesibHAs AyIMTOPHAS yueOHAsi HATPY3Ka 117
(Bcero)

B TOM YHUCJIE:
JICKIIMOHHBIC 3aHSITUS (YPOKHU) 67
PAKTUYCCKUE 3aHATHUS 50
BreaynuropHas camocTosiTenbHas paboTa 50
Kouncyabranumii 8
HUrorosas arrecranus B gopme 3K3aMeHa




2.2. TemaTnyeckHii VIAH U COJlep:KaHME YUeOHOM M CUMIIMHBI « XHMHUSD)

HanmeHnoBaHue pa3iesioB Conep:xanue yueOHOro MmarepuaJa, OobeMm | Koabl
U TeM J1a0opaTopHbIe H MPAKTHYECKHE YacoB | KOMIETEHLUH 1
padoThI, caMocTosITe/IbHASA padoTa JMYHOCTHBIX
00yuaroIHXCs pe3yJbTaToB
(¢popmupoBanuio
KOTOPBIX
crnocodcTByer
3JIeMEHT
NPOrpamMmbl
175
Paznen.1 OcHoBbI Coaepsxanue y4eOHOro MaTepuajia 8
OpPraHuYvYecKoi XUuMHH 1 | Beenenue. [losiBieHne u pa3BUTHE JIP4
Temal.l [NosiBenue u OpPraHMYeCKON XMMHUH KaK HAYKH. JIP9
pa3BUTHE OPraHUYECKOMN [IpenMer opraHUYeCKON XUMUU.
XUMUU KaK HAyKH. MecTo u 3HaUeHHE OPraHUYECKON OK1
OcHOBHBIE TIOJIOKEHUS XHUMUHU B CUCTEME €CTECTBEHHBIX OK2
TEOPUU XUMHYECKOTO HayK. OK7
CTPOCHHS OPTaHMYECKHIX XHUMHYECKOE CTPOEHHUE KaK
coenmHeHnd A.M. TIOPSIIOK COEAMHEHUS aTOMOB B
bytneposa. MOJIEKYJIE COTIIACHO UX 2
BAJIECHTHOCTU. OCHOBHBIE
TTOJIOXKEHUSI TEOPUH XUMHUECKOTO
CTPOCHHSI OPraHHYECKHUX
coenqunenni A.M. byrneposa.
YraepoaHblil CKEIET OPraHuYeCKOM
MOJIEKYJIbl. KpaTHOCTh XUMUYECKOM
CBSI3U. 3aBUCUMOCTh CBOMCTB
BEILECTB OT XUMHYECKOTO CTPOEHUS
MoJekya. M3omepus u n3oMepsl.
[TonsaTre 0 GyHKITMOHATHHOM
rpynmne. [TpuHuunst
KJIacCU(PHUKAIIMN OPraHUYECKUX
COEeqUHEHNN
CamocrosiTesibHas padora. 1
[1oAroTOBUTH KOHCIIEKT:
Bo3HUKHOBEHHE OpraHMYECKOM
XMMHH
2 | Ipaktuueckass  padora  Nel. JIP14
KauectBennoe onpeneaeHue 2
yIJIepoaa, BOZOPOJA M XJIopa B OK1
OPraHUYEeCKHUX BELIECTBAX. OK2
CamocrosiTesibHas padora. OK7
Hanucanue ctpyktrypHbIx hopmyin
U30MEpPOB. 1
3 | Cucremarndeckasi MEXIyHapOHAsS JIPS
HOMEHKJIATypa U MPHHIHIIBI 1 OK1
o0Opa3oBaHus Ha3BaHUU OK2
OPraHUYEeCKUX COCTUHEHUI. OK7
CamocrosiTesibHas padora.
HasBanwue cTpykTypHBIX hopmyr o 1

MC)KJIYHapO,[[HOI‘/’I HOMCHKIJIATYPC.




Tema 1.2 Ankasbl

Copep:xanue y4eOHOT0 MaTepuasia

1

Cmpoenue  moaekynivl — Memaua.
l'oMonornueckuid  psii  aJKaHOB.
TI'omonormu. Howmenxkmarypa.
N3omepust  yriiepoaHoro CkKenera.
3aKOHOMEPHOCTU U3MEHEHUS

(GU3NYECKUX CBOMCTB. XUMHUUYECKUE
CBOMCTBa (Ha NpUMEpe MeTaHa u
JTaHa): peakiuu 3aMenIeHUs
(ramoreHupoBaHueE),
JNETUIPUPOBAHKUS  KaK  CIOCOOBI
MOJIYYEHUSI BAKHEHIINX
CoeqUHEHNN B OpPraHUYECKOM
cuHre3e. ['opeHne MeTaHa Kak OJIH
W3 OCHOBHBIX MCTOYHHUKOB TEIUIa B
MPOMBIITUICHHOCTH " OBITY.
Haxoxnenne B mpupone H
IpUMEHEHUE alKaHOB. [lonamue o
YUKTOANKAHAX. Pemenne
pacueTHbIX 3amady. Haxoxxaenue
MOJIEKYJIIPHOM (hopMyIbI
OpPraHMYEeCcKOro BEUIeCTBa IO €ro
IJIOTHOCTU W MAaCCOBBIM  JIOJISIM
AJIEMEHTOB, BXOJAIIMX B  €rO
COCTaB, WM 1O  MPOIAYKTaAM
CropaHus

CamocrosiTesqibHasi padora.
[ToaroroButs cooOlieHuE:
«O01acT MPUMEHEHHUSI aJIKAHOBY

JIP13
OK1
OK2
OK7

IIpakTnueckasi paboraNe2
KonctpynpoBanue
H1apOCTEP>KHEBBIX MOJEIIEH
MOJIEKYJl OPraHUYECKHUX BEIIECTB
CamocrosiTesibHasi padora.

Pemenue pacueTHsIx 3a1a4.
Haxoxaenue mosexyisipHoi
(bopMyIBl OPraHUYECKOTO BELIECTBA
10 €r0 IVIOTHOCTH U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB, WIH 10 IPOTYyKTam
CrOopaHus

JIP7

OK1
OK2
OK7

Tema 1.3. DTHIiIEHOBEBIE
YTIICBOJIOPOJIBI.

Coaepsxanue y4eOHOro Mmarepuasia

1

Cmpoenue  Mmonexkyivl  dmujieHa.
l'oMonornueckuii  psii aJKEHOB.
Homenxknarypa. N3omepus
YIJIEPOJHOIO CKEJETA U IOJIOKEHUS
KpaTHOM  CBSI3M B MOJIEKYJIE.
XUMHUYECKUe CBOMCTBA (Ha
IpuMepe STUJIEHA): peakuuu
MPUCOEIUHEHUS (TaJOTE€HUPOBAHUE,
2uopuposanue, ruipaTanus,

JIP7
OK1
OK2
OK7




2uopoeanoceHuposanie) Kak crnocoo
MOJTY4CHHS (YHKIIMOHATTBHBIX
MPOU3BOIHBIX YIJIEBOJIOPOJOB,
ropenus. [lonumepusanust 3TusIeHa
KaKk OCHOBHOE€ HAaIlpaBJIEHUE €ro
ucnoJib3oBanus. llonmudTunen kax
KPYITHOTOHHAKHBIN MPOIYKT
XUMHUYECKOTO IIPOU3BO/ICTBA.
[Ipumenenne ostunena. Pemenue
pacyeTHBIX 3ajgad. Pacuetst

MaccoBOM JI0JIA (maccwr)
XHUMHYECKOTO COCTMHEHUS B CMECH.
Pacuetst MacChl (oOnema,

KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakuuu, €ciaud OJHO W3 BEIIECTB
JAaHO B U30BITKE (MMEET IPUMECH).
Koncyabranusil. AlkaHsbl.

IIpakTuyeckas
padoraNe3.[lonyuenue STuieHa u
HU3y4YEHUE €r0 CBOMCTB.
CamocrosiTesibHas padora.
Pemenne 3apau.

Pacuers! macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTOB
peaxiuu, eciiv OJJHO U3 BELIECTB
JAaHO B U30BITKE (MMEET IPUMECH ).

JIP14
OK1
OK2
OK7

Temal .4 AnkagueHsl.
AJIKUHBI

Conepxxanue yueOHOT0 MaTepuaja

1

AnkanaueHnsl U kayuyku. [Tonsatue
00 ankaaueHax Kak yriieBoJopoaax
C IBYMS IBOMHBIMU CBSI3SIMHU.
[Tonumepu3anus AUBHHUAIIA
(6yramuena-1,3) kak coco6
MOJIy4EHUS] CHHTETUYECKOTO
Kayudyka. HaTypanbHbiil u
CUHTETHUYECKUIN KaydyKH.
Bynkanunsanus kayuyyka. Pesuna.
[IpumeHenne kaydyKka U pe3uHbI
Anxunsl. Cmpoenue monexyvl
ayemunena. 'oMonoruueckuit psia
ankuHoB. HomeHnknarypa.
N3omepus yriepogHoro ckenera u
II0JIO’KEHUS KPAaTHOM CBSA3H B
MOJIEKyJle XMUMHUUYECKUE CBONCTBA
(Ha mpuMepe alleTUIIeHa): peakuu
IPUCOEINHEHHUS (TaJJOTEHUPOBAHUE,
2uopuposanue, TUApPATAIIHS,
2UO0p0o2anoceHUposane) Kak crocod
MOJIy4EHUS TIOJIMMEPOB U APYrUX
MIOJIE3HBIX MTPOAYKTOB. ['opeHue
aleTHJIEHA KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU

JIP9

OK1
OK2
OK7




JUIS CBAPKU U PE3KU METAJJIOB.
IIpuMeHeHue aneTuieHa.
Koncynbranms 2. AjKeHbl

Temam 1.5Apomarnueckue
YIJI1€BOJOPOIBI

Copep:xanue y4eOHOT0 MaTepuasia

1

I'omoslornyeckuii psii apeHoOB.
ben3on kak npeacraBuTeNb apeHOB.
PasButne NIpEACTABICHUI 0
cTpoeHun OeH3osia. CoBpeMEHHbIE
NpEICTaBICHUS 00 SJIEKTPOHHOM H
IPOCTPAHCTBEHHOM CTPOCHUU
OeH3oJa. O6pazoBanue
apOMaTHYECKOMN T-CUCTEMBI.
TI'omoorn OeH3o01a, X
HOMEHKJIaTypa, oOmas Qopmyrna.
Homenknatypa ans Au3aMelieHHbIX
IPOU3BOJIHBIX  OeH3oma:  opmo-,
mema-, napa-pacroioKeHre
3aMECTUTENIEH. duznueckue
CBOICTBa apEHOB.

Koncyastanus 3. Homenxiarypa
QJIKa/INEHOB U AJIKMHOB.

JIP14
OK1
OK2
OK7

XuMHYeCKHe CBOICTBA AapPEHOB.
[Tpumepsr peakuuit
AIEKTPOPUIHLHOTO 3aMEIICHHUS:
raJIOrTeHUPOBAaHNE, AIKWIMPOBAHUE
(kaTamu3aTopsl Opupens—
Kpadrca), HUTPOBaHMUE,
cynbupoBanue. Peakimnm
TUAPUPOBAHUSA M TPUCOEAUHEHUS
xjopa K OeHnzony. OcobeHHOCTH
XMMHYECKUX CBOWCTB TOMOJIOTOB
Oenzona.  BszaumHoe  BiMsAHUHE
aTOMOB Ha I[pUMepe TOMOJIOTOB
apeHoB. OpueHTalus B peaklMsIX
3NEKTPOUIBHOTO 3aMenIeHusl.
OpuentanTts | u |l pona.
IIpumenenne ]| MmoJIy4eHue
apenoB. IlpuponHpie HUCTOYHUKHU
apoOMaTH4YeCKHX  YIJIEBOJOPO/IOB.
Apomaruzanus AJIKaHOB u
[UKJIOATIKAHOB. ANKWIMpoBaHUe
OcH301a.

JIP14
OK1
OK2
OK7

Temal.6 [Tpupoansie
WCTOYHUKH YTIIEBOJOPOIOB

Coaepsxanue y4eOHOro Mmarepuajia

1

Hedr1b. Haxoxnenue B mpupone,
coctaB M (uzuyeckue CBOICTBa
HegTH. TOMIMBHO-3HEPreTHYECKOe
3HayeHue Hetu. IIpombliieHHas
nepepaboTka HePTH.
Pextudukanus HedTH, OCHOBHBIE
Gpakuuu ee  pa3ieneHus, HX
UCIIOJIb30BaHUE. Bropuunas
nepepaboTka He(TENPOYKTOB.

JIP14
OK1
OK2
OK7




Pextudukanus MazyTa npu
YMEHBIICHHOM JaBiieHUuH. KpexkuHr
HedTenpoaykToB. Pa3nnunbie BUbI
Kkpekunra, paborsr B.I'. Illyxosa.

N3omepusanus AJIKAHOB.
AnkunupoBaHue HENpeeNbHbIX
YIJI€BOIOPOIOB. Pudopmuar
HEPTETIPOIYKTOB. KauectBo
aBTOMOOMIJIBHOTO TOIUIMBA.
OKTaHOBOE YHUCIIO.

IIpupoaubIi U NONYTHBINI

HedTsAHOI ra3. CpaBHEHHE cOCTaBa
IIPUPOJHOTO U MOIYTHOTO I'a30B, UX
IIPaKTUYECKOE UCIIOIb30BAaHHUE.
Kamennblii  yrojan. OCHOBHBIE
HallpaBJICHUs HCIIOJIb30BAHUS
kameHHoro  yris.  KokcoBaHue
KAMEHHOIO  yIUIsl,  BaKHEWIIWe
MPOAYKTBI 3TOTO IpoLecca: KOKC,
KaMEHHOYTOJIbHAsI cMoJIa,
HajgcMoabHass Boma. CoenmHEHUS,
BBIJICJISIEMBIE U3 KaMEHHOYIOJIbHOU
cMoubl. [IpoykTsl, mony4aemslie U3
HaJACMOJBHOMN BOJEL
DKOJIOTUYECKHE AacCMeKThl J100bIuH,
nepepaboTKl U UCHOJB30BaHUS
TOpPIOYH

CamocrosiTesbHasA padora.
[logrotoButh Aoksaaj, «HedpTb u ee
TPAHCIIOPTHUPOBKA KaK OCHOBa

B3aWMOBBITOAHOTO MEXIYHAPOJHOTO
COTPYAHUYECTBA».

Temal.7 I'ugpokcuiibHbIC
COCIMHEHHUS

Conepxxanue yueOHOT0 MaTepuajia

1

CroupTsl. Knaccuduxanus,
HOMEHKJIATYpa, M30MEPUSl CITUPTOB.
MeTaHOJ ¥ 3TaHOJ KaK
NpeICTABUTEIH TPeAeIbHBIX
OJIHOATOMHBIX CITUPTOB.

XHUMHUYECKHUE CBOMCTBA (Ha
npuMepe MeTaHozia u
ATAHOJIA): B3aUMOJIEUCTBUE C
HATPHUEM Kak Ccrocob
YCTAHOBJIEHUS HAIUYUSA
TUAPOKCOTPYIIIbI, pEaKIus C
rajoreHoBOJ0OpOJaMHU Kak
CIoco0 MOTyYeHUS
pacTBOpUTENEH, AeruapaTaIus
KaK CIIOCO0 MOTy4eHUS
sTWiIeHa. Peakius ropeHus:

JIP12
OK1
OK2
OK7




CIHUPTHI KaK TOIUIUBO.
[IpumeHenue MeTaHona u
sraHoja. DU3N0IOTUYECKOE
JeHCTBHUE METaHOJIa U dTaHOJIa
Ha OpraHu3M YeJIOBEKa.
MHOroaTroMHbI€ CIIUPTHI.
DTUJIEHTJIUKOIb U TIIUIEPUH
KaK MMPEICTaBUTEHN
MpEAETbHBIX MHOTOATOMHBIX
criuptoB. KauecTBeHHas
peaKuusi Ha MHOTOATOMHbBIE
CIIUPTHI U €€ TPUMEHEHUE JJIA
pacno3HaBaHus TJIMIIEPUHA B
COCTaBE KOCMETHYECKUX
cpencts. [IpakTuueckoe
MPUMEHEHUE YTUJICHTJIUKOJIA U

rimnepuHa. ®enon. Crpoenue
MoJieKyIbl (heHosna. B3anmHoe
BJIMSTHHE aTOMOB B MOJIEKYJIE
dbenona. Xumuueckue ceoticmea:
83aumooeticmsue ¢ Hampuem,
2UOPOKCUOOM HAMPUSL, OPOMOM.
[Ipumenenue denona.
CamocrosiTesibHas padora.
CocraBieHue CTpYKTypHBIX
dbopMys CIUPTOB U UX U30MEPOB,
Ha3BaHME CIIUPTOB

2 | IpakTnyeckas pa6oraNed JIP12
CBoiicTBa 0JHOATOMHBIX U JIP7
MHOI'0aTOMHBIX CIIHPTOB. OKI1

Koncyabrauus4. ApeHsl OK2
OK?7
Temal .8 Anbaerunsl u Conepxxanue yueOHOT0 MaTepuajia
KETOHBI

1 | F'omogornyeckme pAAbI JIP5
aIbJAernJI0B U KeTOHOB. [loHsTHE OK1
0 KapOOHWJIBHBIX COEIMHEHMSX. OK2
DJIEKTPOHHOE CTpOCHUE OK7
KapOOHWIBHOU Tpymibl. M3omepus
U HOMEHKJAaTypa albJeTUJI0B U
KeTOHOB. ®dDu3nyeckue CBOMCTBA
KapOOHUIIBHBIX COETUHEHUH.

XuMHYeCKHE CBOMCTBA
aJIbaeruaoB u KETOHOB.
Peaknmonnas CIIOCOOHOCTH
KapOOHUIBHBIX COCIMHCHHIA.
Peakuyum okuciaeHHS aJIbICTHAOB,
KauCCTBCHHBIC peakuuu Ha

anpleruiHy0 rpynmy. Peaxnuun
NOJMKOHJIGHCAIIMM:  00pa3zoBaHue




¢denonopopmanbIeTUAHBIX CMOJL.
IIpuMeHeHue 1 NoJTyYeHHe
KapOOHUWIBHBIX COEINHEHMIA.
[IpumeHeHnue anbaeruaoB U
KETOHOB B OBITY U
IPOMBIIIJICHHOCTH. AJTbACTH/IBI U
KETOHBI B Ipupoje (3pupHbIE
macna, pepomonsr). [lomyuenue
KapOOHMIIBHBIX COCTMHEHUI
OKHCIICHHEM CIIUPTOB, TUpaTauei
QIKWHOB, OKUCJICHUEM
yrieBo10po0B. OTaenbHbIE
NPEICTAaBUTENN ANIBJCTHIOB H
KETOHOB, CIleU(UIECKHE CIIOCOOBI
UX MOJIyYEHUs] U CBOMCTBA

2 | IlpakTyeckas padoraNe5

XUMHUYECKHE CBONCTBA aJIbJICTUIOB. JIP12
CamocTrosATe/IbHasd pa6oTa JIP7
HanvcaHue CTPyKTYPHBIX OKl1
bopMyJ1 anbAEeru/i0B 1o OK2
Ha3BaHMUIO OK7

Temal.9 Kap6oHoBbie Conep:xanue yueOHOT0 MaTepuaja

KHCJIOTBI 1 | KapOoHOBBIE KHCTOTHI. YKCYCHas JIP4
KHCJIOTA KaK MPeJACTaBUTEINh OKl1
IpeNENbHBIX 0JHOOCHOBHEIX OK2
KapOOHOBBIX KHCJIOT. XHMMHUUECKHE OK7
CBOMCTBA (Ha IPUMEPE YKCYCHOM
KHCJIOTHI): peaklUu C METaJUIaMu,
OCHOBHBIMH OKCHJIaMH,
OCHOBAHUSIMHU U COJISIMH Kak
MOJATBEPK/ICHUE CXOJICTBA C
HEOPraHMYECKUMHU KHCIOTaMHU.
Peakmus sTepudukanmm kak criocoo
MOJIYYEHUS CIIOKHBIX A(UPOB.
[IprMeHeHne YKCYCHOM KUCIIOTHI.
[IpencraBienue o BBICIINX
KapOOHOBBIX KUCIOTaX.
CamocrosiTesibHas padora.
IloaroroBuTH COO0IIEHME:
[IprmeHeHne yKCyCHOM KUCIIOTBI.

3 | IpakTuueckass  padora  Ne6 JIP12
[TonyueHre YKCYCHOM KHCIOTHI H OK1
M3y4YEHUE €€ CBOMCTB. OK2

OK7

CamocrosiTesbHas padora.
Hanucanue ¢popmyn kapOOHOBBIX
KUCJIOT U UX Ha3BaHHeE.

Temal.10 CnoxHele
3(UPHI U KUPHI

Coaepsxanue y4eOHOro Mmarepuajia




1 | Cnoxuble 3UPHI U )KUPHIL. JIP4
CnoxxHbie 3(QUpPBI KaK POTYKTHI 2 OK1
B3aMMO/ICHCTBUS KAPOOHOBBIX OK2
KHCJIOT O ciupTamu. [IpuMenenune OK7
CJIOKHBIX 3()MPOB B MUIIEBOH U
nap(hoMepHOI MPOMBIIILIEHHOCTH.

XKups! kak cnoxHbie 3QUpHI
TJIMIEPUHA U BBICIINX KapOOHOBBIX
KUCIIOT. PacTUTENbHBIC U )KUBOTHBIC
JKUpBL, UX cocTas. Pacnio3naBanue
PacTUTENBHBIX JKUPOB Ha
OCHOBAHHU MX HETIPEJIEIIEHOTO
xapakrepa. [IpuMmeHeHue xupos.
IManponus niam oMbUIEHUE KUPOB
KaK crioco0 MpOMBIIIJIEHHOTO
MOJTYYEHHS COJIEN BBICIINX
KapOOHOBBIX KUCIOT. MBI Kak
COJIM BBICIIUX KapOOHOBBIX
KouncyabTauus 5. Anbpaerusl. 1

2. | IlpakTH4yeckasi 2 JIP7
padoraNe7.I'uaponauns xupos. JIP12
CamocrosiTe/ibHas padora. OKI1
BhINoJHEHNE yIpaKHEHUH Ha 1 OK2
OCYILIECTBIIEHHE TeHETHIECKO OK7
CBSI3H.

3 | IpakTuyeckas padoTaNe8. 2
N3rotoBienne Mpuia pyqyHon JIP7
paboTEI. JIP12
CamocTosiTeJIbHAsl padoTa. 1 OK1
[ToaArOTOBUTH MPE3EHTALINIO: OK2
[IprMeHeHue KupoB. OK7

Temal. 11YrneBoast Conep:xkaHue y4eGHOro MaTepuaja 16

1 | Yruesoawl. Knaccudukarms 2
yriaeBoa0B. Haxoxenue JIP9
YIIeBOJ0B B Ipupoe. [roko3a Kak OKI1
anpaeruaocnupt. bpoxenue OK2
TJTFOKO3BI. OK7
Koncyabtanus 6. CiioxHbie 1
a¢upsl. Kupsr.

2 | Caxapo3a. [ uopoaus caxapo3ol. 2 JIP9
Kpaxman u nemirono3a kak OK1
OUOJIOTHYECKUE TIOJTUMEDBHI. OK2

OK7

XUMHYECKUE CBOMCTBA KpaxMalia v
HEJLUTION03bI (TUIPOIIH3,
KaueCTBEHHAs Peaklus ¢ HOJ0M Ha
KpaxMall U €€ IPUMEHEHUE IS
oOHapyXeHHsI Kpaxmalia B
npoaykTax nutanus). [Ipumenenue
U OMoJIOTHYecKas poiib YIIIEBOOB.
[ToHsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX Ha MPUMEPE all€TaTHOTO




BOJIOKHA.

CamMocTosiTeJIbHasi padoTa. 1
[ToaAroToBUTH MPE3EHTALUIO:

[IpupoHbIC ¥ HCKYCCTBEHHbBIE

BOJIOKHA

3 | IlpakTuuyeckasi padoraNe 9. 2 JIP7
[MonyueHre NCKYCCTBEHHOTO IIEIIKa JIP14
CamocrosiTebHas padora. OK1
[MOATOTOBUTH KOHCIIEKT: 1 OK2
[Ipumenenne nemoa03bl OK7

4 | MpakTuueckas padoraNel( 2 JIP7
Pacro3HaBaHue BOJIOKOH. JIP14
CamocrosiTeibHast padoTa OKI1
[TOATOTOBHTE MPE3EHTAIHNIO: 2 OK2
Kiaccudukaniyst BOJIOKOH. OK7

5 | IlpakTuueckasi pagoraNell. 2 JIP7
I'uaponus yriieBo1oB. JIP14
CamocrosiTebHas padoTa OKI1
[TOArOTOBUTE COOOIIEHHE: 1 OK2
HaxosxieHre yriieBoioB B MPUPOJIE. OK7

Tema 1.12 AMUHBL Copep:xaHue yueGHOro MaTepuasa 15
AMHWHOKHUCJIOTHI U 6EJIKU

1 | Amunokucnotsl u 6enku. CoctaB u JIPS
HOMEHKJIaTypa. AMHHOKHCIOTHI KaK 2 OK1
aM(OTEPHBIE OPraHUIECKUE OK2
coenuuenus. [lenTuaHas CBs3b. OK7
buonoruueckoe 3Ha4eHHE O-
amMmuHOKUCIOT. O0nactu
NPUMEHEHHSI aMUHOKHUCIIOT. benku
KaK MPUPOTHBIC OUOTIOIUMEDHI.

CocraB u cTpoeHue OEIKOB.
XHUMHYECKUE CBOMCTBA OCIIKOB:
THJIPOJIN3, ICHATYPAIIUS.
O6HapyxeHue OeJIKOB ITPH MTOMOIITH
Ka4eCTBEHHBIX (I[BETHBIX) PEAKIIHIA.
[IpeBpaieHust OEIKOB MUIIU B
opranusme. bronornyeckue
dbyHKIMH OENIKOB
CamocrosTensHas padora. 1
[MoaroToBUTH HOKITAN:
«buonoruueckoe 3HaUCHUE 0~
AMHHOKHUCIIOT»

2 | lIpakTHyeckas padoraNel2 2 JIP7
HccnenoBanue cBOMCTB OEIKOB. JIP12
CamocrosiTeanHas paGora. OK1
IloaroroButh noknang: « beinku xak 1 OK2
HPUPOIHBIC TTOJIUMEPBI. OK7

3 | IlpakTH4yecKasi 2 JIP7




padoraNel3Pemenue JIP12
OKCIIEpUMEHTAJIBHBIX  3aJa4  Ha OK1
TI0JIy4EHHE OPTraHUYECKUX BEIIECTB. OK2
CamocrosiTebHast pa6ora. OK7
Pewienne skciepuMeHTAIBHBIX
3aJa4 Ha MMOJIy4eHHE OPraHuYEeCKUX
BEIIIECTB.
4 | MpakTHYeckas JIP7
padoraNel4Pemienue JIP12
OKCIIEPUMEHTAIbHBIX ~ 3ajJa4  Ha OKl1
pacro3HaBaHKe OPraHMYECKHMX OK2
BEIIIECTB. OK7
CamocrosiTesbHast padora.
Pemenne IKCIIEPUMEHTATLHBIX
3ama4 Ha pacrio3HaBaHHe
OpPTaHWYECKUX BEIIECTB
63 57 31 5 | IpakTHyeckas pa6oraNelS JIP7
Pemenne SKCIIEPUMEHTAIBHBIX JIP12
3amay  mo Teme «[eHeTHMueckas OK1
CBSI3b MEXTY KJaccaMu OK2
OpPraHUYeCKUX COCTUHEHUNY. OK7
CamocrosiTesbHast padora.
Pemenne IKCIIEPUMEHTATLHBIX
3aa4 o TeMe «leHeTHueckas
CBSI3b MEeXy KJlaccamu
OpPraHUYECKUX COCIMHEHUID).
Temal.13 Conepxxanue yueOHOTo MaTepuajia
A3zoTcoaepkalime
reTepOLMKINYECKUE
COETMHEHMUSI.
HyxiienHoBbIE KUCIOTHI
1 | HyxiienHOBBIC KHUCJIOTBI Kak JIPS
HPUPOIHBIE HOJIMMEDBI. OK1
Hyxkineotumsl, ux CTPOEHHUE, OK2
OK7

npumepbl. AT® u AJD, wux
B3aUMOIPEBPAIIEHUE U POJb 3TOTO
nponecca B npupone. llonstue
JHK u PHK. Crpoenue JIHK, ee
NEepBUYHAsl U BTOPUYHAS CTPYKTYpa.
PaGoter ®@. Kpuka u J[. Yorcona.
KommiemenTapHOCTh a30THCTBIX
ocHoBanmii. Pemmakammsa  JIHK.
Oco6ennoctn  crpoenuss  PHK.
Tuner PHK u ux Ouonoruueckue
¢byukuuu. [loHsTHE O TpPOUYHOM
kojzie (komoHe). bruocuHTe3 Oenka B
JKUBOM KieTke. ['eHHas uHXKeHepus
u OuorexHonorus. TpaHCTeHHbIE
(bOpMBI pacTeHHI U KUBOTHBIX.




Temal.l4buosiorudecku
aKTHBHbIE COeJJUMHEHUS

Copep:xanue y4eOHOT0 MaTepuasia

®epmenTsl. [lonsatue o pepmenTax
KaK 0 OMOJIOrMYECKUX
KaTanu3aTopax OelKOBOHM MPHUPOIBL.
OCOOGEHHOCTH CTPOCHHS U CBOMCTB
B CpaBHEHUH C HEOPTaHWYECKHMH
katanuzatopamu. Kiaccudukanums
(depMEeHTOB. Ocobennoctu
CTPOCHHUS M CBOWMCTB (HEepMEHTOB:
CENIEKTUBHOCTh M 3(P(PEKTUBHOCTE.
3aBUCUMOCTh aKTUBHOCTH
¢depmeHTOB OT Temmeparypsl U pH
cpenpl. 3HaueHUEe (EepMEHTOB B
Ouonoruu U NPUMEHEHHE B
IPOMBIIIICHHOCTH.

BuramuHsbl. IlonsTne 0
BUTaMHHAX. VX Kiaccupuranus u
o6o3Hauenune. Hopma norpebneHus
BUTaMHHOB. BomopactBopumebie (Ha
npuMepe BuTamMuHOB C, rpynmnsl B
n P) um xupopactBopumbie (Ha
npumepe ButamuHoB A, D u E).
ABUTaMHHO3BI, THUIEPBUTAMHHO3BI

u TUIIOBUTAMUHO3BI, ux
npoduIaKTHKA. T'opmoHbBI.
[lonsTvE 0  TOpMOHaxX  Kak
OMOJIOTUYECKH AKTUBHBIX
BEIIECTBAX, BBITIOJTHSFOLTUX
SHJOKPUHHYIO PEryIsIHIo
KUBHEJESATEIbHOCTH  OpPraHHU3MOB.
Knaccuduxarnms TOPMOHOB:
CTEpOUIbI, IPOU3BOIHbBIE

AMUHOKHCIIOT, HOJIUIENTUIIHbIE U
OenkoBble TOpMOHBL.  OTAenbHBIE
IIPEICTABUTEINH: 3CTpaanoI,
TECTOCTEPOH, NHCYJINH, aJpCHAJIVH.
JlekapcrBa. [lonsiThe 0 nekapcTBax

KakK XUMHOTEPAeBTHUECKUX
npernaparax. Kpatkue
UCTOPUYECKHE CBEICHUSA 0
BO3HUKHOBEHUU u pa3BUTUU
XUMHOTEpanuu. ['pynmbl JIeKapCcTB:
cyabhaMuIbl (cTpenToru),
AHTUOUOTUKHU (MeHUIIUIUTHH),
AHTUIIUPETUKH (acriupun),
aHaJIbI€TUKHU (aHaNMBTHH).
MexaHu3M JEUCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MpenapaTos,
CTpOeHUE MOJIEKYIL,

MPOTHO3UPOBAHUE  CBOMCTB  Ha
OCHOBE  aHaiM3a  XUMHYECKOTO
CTPOCHHSL. AHTHOUOTHKHY, 1704

JIP7
OK1
OK2
OK7




KIaccupUKayuss 1O  CTPOCHHIO,
TAIlY W CIHEKTPYy  JCUCTBHA.
Bezonacublie criocoObl MpUMEHEHMS,
JIeKapCTBEHHbIE (DOPMBIL.

Paznen2.0O0mas n
HeOpraHu4vecKas u
HEeOpraHu4YecKasi XuMusi
Tema2. 1 Xumus o
BEIIECTBAX

Copep:xanue y4eOHOT0 MaTepuasa

1 | Xumus — HayKka o BelecTBax

CocTraB BemecTBa. XHUMHYECKHUE
DJIEMEHTEIL. Crioco0nI
CYHIGCTBOBaHI/ISI XUMHUYCCKUX
JJICMEHTOB: aTOMBI, TIPOCTBIC U
CIIOKHBIE  BeIlecTBa. BerecTtBa
IIOCTOAHHOTO 158 HepeMCHHOFO

cocTaBa. 3akoH MOCTOSIHCTBA
cocTaBa BEIIECTB. BemectBa
MOJIEKYJIIPHOTO "
HEMOJIEKYJISIPHOTO CTPOCHHUS.

CrocoOsl  OTOOpaKEHUST MOJIEKYIT:
MOJIEKYJIIpHBIE UM CTPYKTYpPHBIE
GopMyITBI,  IIAPOCTEPIKHEBBIE U
MacmTaOHbIe  MPOCTPAHCTBEHHBIC
(Crroapra—bpurneba) MOJICITH
MOJIEKYJI.

HN3mepenue BemecTBa. Macca
aTOMOB M  MOJIEKyl. ATOoMHas
eauHunia Maccel. OTHOCHUTEJbHBIE
aTOMHAs U MOJIEKYJIIpHAs MaccChl.
KonuuecTBo BemiecTBa U eIUHUIIBI
€ro H3MEpEeHHus: MoOJlb, MMOIJIb,
KMOJIb. Yucno ABorazpo.
MounspHas macca.

ArperatHble COCTOSTHMSI
BelllecTBa: TBEPJIOC
(kpuctamnueckoe W amMopdHoe),
KHUJIKOE H Ta3000pa3Hoe. 3aKoH
ABOrapo W  €ro  CJCICTBHSL.
MounsipHblii  00beM  BEIIECTB B

ra3o00pa3HOM COCTOSTHHH.
OObeqMHEHHBIA Ta30BBIH 3aKOH H
ypaBHEHUE MengeneeBa—
KunaneiipoHna.

Cmecu BemecTB. Paznuuus mexnay
CMecCSIMU u XUMHYECKUMHU
COCIMHCHUSMH. MaccoBas u
0o0ObeMHAsT  JOJIM  KOMIIOHEHTOB
CMECH.

CamocrosiTesbHast padora.

JIP4
OK1
OK2
OK7




IloaroroButh KOHCIIEKT:
«ArperaTHble COCTOSIHMS
BELIECTBAY.

Tema2.1CtpoeHue aToMa

Copep:xanue y4eOHOT0 MaTepuasia

1 | Crpoenue aTroma

ATOM — CJIOXKHAsg  4YacTHUA.
JlokazarenbcTBa CJIOKHOCTH
CTpOCHHS aToMa: KaTOAHbIE W
pEeHTreHOBCKUE Tydd, (PoTordhdexT,
PazMOaKTHUBHOCTb, AIIEKTPOJIU3.
[Inanerapnas Moaenp aroma O.
Pesepdopna. Crpoenue aroma mno
H. bopy. CoBpemeHHbIE
NPEICTaBICHUS O CTPOCHUHU aTOMa.
KopnyckynsipHO-BOIHOBOM
JyaJIi3M YacTULl MEKPOMHUPA.
CocTtaB aroMHOro  sijgpa  —
HYKJIOHBI: TIPOTOHBI W HEHTPOHBI.
N3oTomnst 51 HYKJIUJIBL.
Y CTOMYMBOCTS S1IEP.

JIP4
OK1
OK2
OK7

2 | DJIeKTPOHHAs1 000JI0YKA aTOMOB.

[Tonsitue 00 AJIEKTPOHHOMN
opOuTamu W SJIEKTPOHHOM oOO0JaKe.
KBanrtoBbie qycna: TJIaBHOE,
opOuTampHOE (mobouHnoe),
MarHuTHOE u CIIMHOBOE.
Pacripenenenrie  97€KTPOHOB MO
SHEPreTHUYECKUM YPOBHSIM,
NOAYPOBHSAM H  OpOHWTAIAM B
COOTBETCTBUU c MPUHIIUIIOM
HauMEHbIIeH SHEPruM, MPUHIUIIOM
[Taymu  u npaBwiom  ['yHpa.
DNEeKTPOHHBIE KOH(Urypauuu
aTOMOB XMMHUYECKUX 3JIEMEHTOB.
BanenTHsle BO3MOKHOCTH aTOMOB
XUMHYECKUX DJIEMEHTOB.
DneKTpoHHAas KJaccuukams
XAMHUYECKHX 3JIEMEHTOB: S-, pP-, d-,
f-aemeHTHI.

CamocrosiTeJibHAS padora.
Hanucanue »neKkTpoHHBIX GopMyn
U TpadUYeCKHX CXeM XHMHUYECKUX
JJIEMEHTOB

JIP4
OK1
OK2
OK7

TemaZ2.3[lepuoguyeckuu
3aKOH M llepuoandecKas
CUCTeMa XUMUYECKUX
asiemeHTOB /I.U.
MeHpesieeBa

Coaepsxanue y4eOHOro Mmarepuajia

1 | OrkpeiTHe Ilepuoanyeckoro

JIP4




3aKO0Ha. [Ipeanoceuiku:
HaKOTIJICHHUE (aKTOIOTHYECKOTO
Mmarepuara, paboTbl
MPEAIIECTBEHHUKOB (N.B.
Hebepeitnepa, A.D. Illankyprya,
Jx.A. Heronenzca, JI.FO. Meiiepa),
cpe3n xuMukoB B Kaprucpyn,
JINYHOCTHBIE Ka4yecTBa JA.N.
MenpneneeBa.  Otkpeitue .U
MenpeneeBbiM  [lepuoandeckoro
3akoHa. Ilepumoanmyeckuii 3aKoH H
cTpoeHune aroma. N3oTtomsl.
CoBpemeHHOe TIOHSTHE
XUMHUYECKOTO JJIEMEHTA.
3aKOHOMEPHOCTh I. Mo3znu.
CoBpemeHHas (dhopMynupoBKa
[Iepnoanueckoro 3aKOHA.
[Teproanueckas CHCTEMA 31
ctpoeHue  aroma.  Dusznueckuii
CMBICT  TIOPSAIKOBOTO HOMeEpa
9JIEMEHTOB, HOMEPOB TPYNIBl W
Mepruoa. [Tepuonueckoe
W3MEHEHHUE CBOMCTB DJIEMEHTOB:
paaunyca aToMa; SHEPTHH
MOHM3AIINH;
ANEKTPOOTPUIIATENLHOCTH.
[TpruunHbI U3MEHEHUS
METaJTTUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB
3JIEMEHTOB B IpyNIax M Mepuojax,
B TOM uucie  OOJbIIUX U
CBEpXOOJIbIINX. 3HaueHue
[Tepuoauueckoro 3aKOHa u
[Tepuouueckoit CHUCTEMEI
XHMHYeCKUX  anementoB  JI.I.
MenpeneeBa Juisi pa3BUTHS HAyKU U
NOHUMAaHUSI XUMHUYECKOH KapTHHBI
Mupa

OK1
OK2
OK7

[lepuoanueckuii 3aKOH U CTPOEHHUE
atoma. M3ortonsl. CoBpeMeHHOE
MOHATHUE XUMUYECKOTO AJIEMEHTA.
3akoHomepHOCTh ['. Mo3zinu.
CoBpemenHast popMyInupoBKa
IIeproanueckoro 3akoHa.
IIepuoaunueckas cucrema u
crpoeHue aroMa. duznueckuit
CMBICJI IIOPSAAKOBOIO HOMEPA
3JIEMEHTOB, HOMEPOB I'PYIIIBI U
nepuona. Ilepuonnueckoe
U3MEHEHUE CBOMCTB YJIEMEHTOB:
panuyca atoma; SHEPTUU
VOHU3ALINH;
JIIEKTPOOTPULIATEIIBHOCTH.

JIP4
OK1
OK2
OK7




[IpynunHel H3MEHEHUs
METaJUIMYECKUX U
HEMETAJNIMYECKUX CBOWCTB
AJIEMEHTOB B TpyINax U Mepuoaax,
B TOM YHUCJIC OOJIBIINX U
CBEpXOObIIHX. 3HAYCHHE
ITeproanueckoro 3akoHa 1
[Tepuoanueckoi cucTemMsl
XHMHUYECKUX 3jiemenToB .M.
MeneneeBa s pa3BUTUS HayKU U
MOHUMAHUSI XUMUYECKON KapTHUHBI
Mupa

TemaZ2.4 CTpoeHue
BellleCcTBa

Conepxanue yueOHOTo MaTepuajia

1 | DnexTpoHHAS IPUPO/Ta XUMHUECKOH
CBSI3U. DIEKTPOOTPUIIATETLHOCTD.
Buner xuMudeckoit cBsI3H
(koBasieHTHAs, MOHHAS,
MEeTaJUTMYeCcKas, BOAOPOIHAS) U
MEXaHU3MBI €€ 00pa30BaHUSI.
CamocrosiTesibHas padora.
BrinonHenue ynpaxHeHUN Ha
OIPEEIEHUE TUTIOB XUMHUYECKOM
CBSI3U

JIPS
JIP9
OK1
OK2
OK7

2 | Kpucmannuueckue u amopghmvie
sewjecmea. Tunvl KpUCmaiiudecKux
peuiemox (amomuas,
MONEKYNAPHAsl, UOHHAA,
Memaniuyeckas). 3a8ucumocms
@usuyeckux ceoticmes geujecmea om
MUna KpUCmaiiuieckol peuemxu.
[TprunHBl MHOTOOOpPA3Ms BEIIECTB.
Kommiiekcoo0pa3oBanue.
[loHsATHE O KOMIUIEKCHBIX
coenuHeHusx. Koopaunanmonnoe
YHCIIO KOMILIEKCOOOpa3oBaTels.
Buytpennss u BHeuHss cdepa
koMIuiekcoB. Homenknarypa
KOMILUIEKCHBIX COeqUHEHUN. X
3HA4YEHHUE.

CamocrosiTesibHAs padoTa.
[ToaroToBUTH MPE3EHTALNIO:
«[IpuunHbI MHOTOOOpa3Us
BEILECTBY.

TemaZ2.2 [lonuMepsbl

Coaepsxanue y4eOHOro Mmarepuasia

Heopranuveckue MOJIUMeEpPHI.
[Tomumepsl — MPOCTBIE BEIIECTBA C

peIHeTKOﬁl AJUIOTPOITHBIC
BUJOU3MCHCHUA YIJICpoa (aJ'IMaS,

B3alMOCBSI3b rUOpUIN3aIIH
opbutanell y aTOMOB yriepoja C

aTOMHOM KPUCTAUIMYECKON

rpa¢ut, KapOuH, QymiepeH —

JIP9
OK1
OK2
OK7




IPOCTPAHCTBEHHBIM CTPOCHHUEM
AJJIOTPOTIHBIX MO T (UKALTHI);
CeJIGH U Telyp LENOYEeYHOIo
crpoenus. [lomumepsl — ciioKHBIE
BEILIECTBA c aTOMHOM
KPUCTaJUIMYECKOU pEeLIEeTKOM:
KBapIl, KpeMHe3eM (JMOKCHIIHBIC
COCMHEHUSI KPEMHUS), KOPYH]
(oxcun QIFOMMHMS) u
QITIOMOCHIIMKATHI (TIOJIEBBIE HITATHI,
ClI0/la, KaoJIMH). MuHepaiisl U
TOpHBIE MOPOJIBI. Cepa
IJIaCTUYECKasl. MunepansHOe
BOJIOKHO — acOect. 3HaueHue
HEOPraHMYECKUX MIPUPOTHBIX
noJmMepoB B (OpPMHUPOBAHUU
OJIHOM M3 IeoJIOTHYECKUX 000JI0UYeK
3emiu — TUTOC(hEpHI.

Opranuyeckue MOJIMMeEpHI.
CriocoObl UX TOMYYEHHUS: peaKuu
MOJIMMEPHU3aLUI u peaxun
MTOJIMKOHACHCALINH. CTpyKTypHI
MOJIMMEPOB: JINHENHBIE,
pa3BETBIICHHBIE u
MIPOCTPAHCTBEHHBIE.

CtpyKkTypupoBaHue MOJIMMEPOB:
BYJIKAHU3AIIMS KaydyyKOB, AyOJeHHE

0enKOB, OTBEP)KJICHHE
MOJINKOHIEHCAIIMOHHBIX
TIOJIAMEPOB.

Knaccudukamus mnonuMepoB 1o
Pa3IUYHBIM MpPU3HAKAM.

Tema2.2 XuUMHUYECKHE
peaKIuu.

Conepxxanue yueOHOT0 MaTepuajia

1 | Xumuueckue peakiuu.
['oMOreHHBIE W TETEPOTCHHBIC
peakuur. CKOpPOCTh pEaKIuu, ee
3aBHCHMOCTD oT Pa3TUYHBIX
(bakTOpOB: MPUPOBI PEArHPYIOLIUX
BEIIECTB, KOHIICHTpAIlUH
pearupyomnmx BEIIECTB,
TEeMIIEPATYpHI, IUTOIIAa1
PEaKIMOHHON MMOBEPXHOCTH,
HAIUYUSL ~ KaTaius3atopa. Pomn
KaTaqu3aTopoB B  TpPHpOAE U
MPOMBIIIIICHHOM MIPOU3BO/ICTBE.
Ob6patumocTb peaxkuil.
XUMHYECKOE pPaBHOBECUE M €ro
CMEIICHUE 3 (0)i JIENCTBUEM
Pa3TUYHBIX (dakTopoB
(KOHIIEHTpaIsi  peareHToB WU
NPOAYKTOB  pEaKluu, JaBJICHUE,
TEMIIEpaTypa) JUIST CO3JIaHMS

JIP7
OK1
OK2
OK7




OIITUMAJIbHBIX YCJIOBI/Iﬁ MMPOTCKAaHHUA

XUMHYECKUX IIPOLIECCOB.
XHUMHYECKOE PABHOBECUE M  €ro
CMeElleHuEe oJ JIEUCTBUEM
Ppa3IMYHbIX (dakTopoB

(KOHIIGHTpaIUsi  PEarcHTOB WU
NPOAYKTOB  pEakluW, JaBJICHHE,
TeMIlepaTypa) TUTSt CO3/IaHuUsA
OTNITUMAJILHBIX YCJIOBUH MPOTCKAHUS
XUMHYECKHX TPOIECCOB
CamocrosiTesibHas padoTa.
IToaroToBuTh KOHCIEKT: «POIH
KaTaJu3aTOPOB B MPUPOJIC U
IPOMBIIIJICHHOM TTPOU3BOJICTBEY.

IIpakTnueckas padoraNel6
HccnenoBanue BIUSHUS Pa3IAYHBIX
(haKkTOpOB Ha CKOPOCTh XUMHUYECKOH
peaxkuuu.

CamocrosiTesbHast padora.
BeinostHeHHe ynpasKHeHW#l Ha
cMelleHue XMMHYeCKOro
paBHOBecHS

JIP7
JIP12
OK1
OK2

Tema2.4 PacTBopEI

Conep:kanue y4e0HOro0 MaTepualia

84

1

JAucnepcubie cucremsl. [lonstue o
KOJUIOHU1ax (30m1H, TeNn).
HctrHHBIE pacTBOPHI

Uctunnbie pactBophl. [loHsTHE O©
pactBopax.  DuU3MKO-XUMHYECKas
IPUPOJA PACTBOPEHHS U PACTBOPOB.
BzaumonelictBue pactBopuUTENs H
PacTBOPEHHOTO BEILECTBA.
PactBopumocth BermecTB. CiocoObI
BBIpAKEHUS KOHLIEHTpaluu
pacTBOpPOB: MaccoBas J0JIs
PacTBOPEHHOTO BEILECTBA
(TIporieHTHAs ), MOJISIpHASL.
CamocrosiTeJibHAS padora
BrinonHenue  ynpaxHeHUU o
teme: «PacTBopbiy.

JIP9

OKl1
OK2
OK7

Teopust 37EKTPONUTAUECKOUN
aucconuanuu. Mexanusm
JUCCOIMALIMU BELIECTB C
pa3IMYHBIMU TUIIAMU XUMHYECKUX
cBs3ed. BKitax pycCKUX y4EHBIX B
pa3BUTHE MPECTaBICHUN 00
3JIEKTPOJIUTUYECKON JUCCOLMALINH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU
3JIEKTPOJIMTUYECKON JUCCOLMALINH.
CreneHb 3EKTPOIUTHIECKOM
JMICCOLIMAIINU U (PaKTOPHI e
3aBUCUMOCTU. CHIIbHBIE U CPEJTHUE
ANEKTPOJUTHL. Jluccounanus BOIbI.
Bonoponnsiii nokasarens. Cpena

JIP9
OK1
OK2
OK7




BOJIHBIX PACTBOPOB IEKTPOIUTOB.
Peakunu oOMeHa B BOJHBIX
pacTBOpax dIEKTPOJIUTOB.
CamocrosiTesibHast padora.
Beinonnenue ynpaxHeHUN Ha
COCTaBJICHUE MOHHBIX YPABHECHUH.

3 | Peakuu B pacTBOpax
anekTposnToB. pH pacTBopa kKak
II0Ka3aTelb KUCIOTHOCTH CpPEbl.
lMunponus coneii. 3HaueHue
TUAPOJIN3a B OMOJIOTUICCKHIX
0OMEHHBIX IIpoLeccax.
CamocrosiTesibHast padoTa.
BrInonHenue ynpaxHeHuid 1o
teme: «l 'uaponus»

JIP9
OK1
OK2
OK7

Tema2.5 Okuc/AUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakiuu

Coneprxanue y4eOHOro Marepuasa

27

1 | OkucanTeabHo-

BOCCTAHOBHTEJILHEIE peakuum.
CrerneHnn OKHCJICHMUSI.
BoccTtanoBuTenn W OKHCIUTENH.
OxucieHne W  BOCCTAaHOBJICHHE.

Baxnenmme OKHCIIUTENHU u
BOCCTAHOBUTEIIH.

BoccranoBurensHbIC CBOMCTBA
METaJUIOB — TMPOCTBIX BEIIECTB.
OxucinuTeIbHbIE "
BOCCTaHOBUTEILHEIE CBOiicTBa
HEMETAJUIOB — TIPOCTHIX BEIIECTB.
BoccranoBurensHbIC CBOMCTBaA
BEIIECTB, 00pa3oBaHHBIX
3JIEMEHTaMHU B HU3LIEH
(oTpHULIaTEITBLHOI) CTEIIEHU
OKHCJICHHS. OKHCIUTEIbHBIE
CBOMWCTBa BEIECTB, 00pa30BaHHBIX
dJIEMEHTaMU B BBICIIIEH
(TIOJTOKUTEITBHOM ) CTETICHU
okucieHusa. OKHCIWUTENbHBIE H
BOCCTaHOBUTEILHBIE CBoOiicTBa
BEIIECTB, 00pa3oBaHHBIX

JIEMEHTaMU B NPOMEXKYTOYHBIX
CTETIEHSIX OKUCIICHUS.

Knaccnpukanusa oxkucanTeabHO-
BOCCTAHOBHMTE/IbHBIX  peaKIui.

Peakmun MECXKAaTOMHOTO n
MCKMOJICKYIIAPHOTO OKHCIJICHHUA-
BOCCTAaHOBJICHUA. Peakiuu
BHYTPUMOJICKYJISIDHOT'O OKHUCJICHUA-
BOCCTAaHOBJICHUA. Peaxiuu
CaMOOKHUCJICHUSA -

CaMOBOCCTaHOBJICHUA

JIP9
OK1
OK2
OK7




(IUCTIPOTIOPLIMOHUPOBAHUS).
Meroasl COCTAaBIECHUS YpAaBHEHUU
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Meron  2IEKTPOHHOIO
Oamanca. BnmsHue cpensl  Ha
IPOTEKaHNE OKHUCJIUTEIBHO-
BOCCTaHOBUTEJbHBIX ITPOLIECCOB.
CamocrosiTesibHast padoTa.
BrInonnenue ynpaxHeHund 110
Teme: «OKHCIUTENIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH.

XHMHUYEeCKHEe HCTOYHUKHI JIP9

TOKA. DJIEKTPOJHbBIC 85;

MOTEHIMAIIBI. Psp OK7

CTaHJApPTHBIX DJIEKTPOIHBIX

IMOTEHIIMAJIOB

(9NEKTPOXUMUUECKUHN DS

HaIpPsHKEHUH METAJLIOB).

I'anpBaHMYECKHUE AJIEMEHTHI U

MPUHITUTIB UX PaOOTHI.

[Ipumenenue 3nexTpoinsa B

MIPOMBIIIJIEHHOCTH DJIEKTPOJIN3

pacTBOPOB U PACILIABOB.

CamocrosiTesqibHast padora.

BrinonHenue ynpaxxHeHU Mo

TeMe: «IJIEKTPOIIN3»

[IpakTrueckas paboraNel7 JIP7

W neHTnuKamnms HeOpraHuIeCKux JIP12

COEIMHEHHH. OKI1

Koncyabranus7. OKUCIUTENbHO- OK2

BOCCTAHOBHTEJIBHBIC PEAKIINU OK7

[IpakTrueckas pabotaNel8 JIP7

[Tony4yenue, coOupanue u JIP12

pacro3HaBaHKe ra3on OK1
OK2
OK7

[IpakTuueckas padoraNel9. JIP7

Pelenne sKcrepuMeHTaIbHBIX JIP12

3a/1a4 1o Teme «MeTasuib. OKl1

CamocrosTeabHas padora. OK2

Penienune skcriepuMeHTaIbHBIX OK7

3a7a4 1o TemMe «MeTauiby.

[Ipaxtruyeckas paGotaNe20. JIP7

Pemenne skcriepuMeHTaTbHBIX JIP12

3aj1a4 110 Teme «Hemeramis OK1
OK2
OK7

IIpakTrueckas JIP7

paboraNe21.Pemenue JIP12

9KCIIEPUMEHTAJIBHBIX 337124 110 TeMe OKI1
OK2

«I'eHeTH4YeCKas CBS3b MCKOY

OK7




KJIACCaMU HEOPraHUYECKUX
COCIMHEHU Y.
CamocrosiTesibHas padora.
Pemienne skciepuMeHTAIBHBIX
3aja4 1o teMe «I eHeTuueckas
CBSI3b MEX/Yy KJIacCaMU
HEOPraHWYECKUX COCTMHEHUID.

IIpakTnueckas padGoraNe22 JIP7 JIP12
YcrpaHeHue BpeMEHHOM AKECTKOCTH OK1
BOJIBI OK2
OK7
102 21 45 IIpakTnueckas padoraNe23 JIP7 JIP12
KauecTBeHHbIE peakuyu Ha OK1
HEOPraHUYECKHE BEIIECTBA M HOHBI OK2
OK7
TemaZ2.6 Kuaccudukamus | Conep:kanue yuedOHOro MaTepuajia
BEIIECTB. [TpocTeie
BEIECTBA
Knaccuduxarus
HEOPraHMYeCKUX BEIIECTB.
[IpocThle n coXHBIE BELIECTBA. JIP9
Oxcuppl, ux KiaccupuKaius. OK1
I'uapoxcubl (OCHOBAHMS, OK2
OK7

KHCJIOPOJICOJEPIKAIINE KUCIOTHI,
aMmdoTepHbIE THUIPOKCHUIBI ).
KucnoTsl, ux knaccudukanms.
OcHoBaHusI, UX KJIacCUpUKAITHSI.
Couu cpenHue, KUcible, OCHOBHBIE
1 KOMILJICKCHBIC

Metauasl. [lonoxenue
MeTasuioB B [lepuognueckoit
CHCTEME U 0COOEHHOCTH
CTPOCHUS UX aTOMOB.
[IpocTeie BemecTBa —
METaJLIbI; CTPOCHUE
KPUCTAJUVIOB U METaJUIMYeCcKas
XUMUYECKas CBA3b. O0IIHe
bu3uIeCKUe CBOMCTBA
METAJIJIOB U UX
BOCCTaHOBUTEJIBHELIC CBOMCTBA.
B3aUMOJICHCTBHE C
HEMeTaJlJIaMU (KUCJIOPOAOM,
rajJoreHaMu, CEpOH, a30TOM,
BOJIOPOJIOM ), BOJIOM,
KHCJIOTaMH, pacTBOpPaMHu
COJICH, OpraHUYECKUMU
BellleCTBaMU (CIUPTaAMU,
rajioreHajikaHamu, (peHoJsoMm,
KHCJIOTAMH ), CO IIEI0YaMH.




Tema2.70cHOBHBIE
KJIACCbl HEOPraHUYECKUX
coeIMHEHUH

OKcubl ¥ TUAPOKCUIBI
METaI0B. 3aBUCUMOCTD
CBOMCTB ATHUX COCJIMHECHHUM OT
CTEIICHEH OKHUCICHUS
METaJIJI0B. 3HAUCHHE METAJJIOB
B IIPUPOJIE U KU3HU

OpraHu3MoB

Oxpana ¢uopsl u hayHbI OT
XHUMHYECKOTO 3arpsi3HECHUSL.
CamocrosiTeIbHaA pabora.
IloaroroButhk mOKIan: «3HAUYECHHE
METAJJIOB B TIPUPOJIE H IKU3HU

OPraHu3MOBY. HemeTanisl.
Ilonmoxenue HEMETAJIJIOB B
IIEPUOIUYECKON cucreme,

0COOEHHOCTH CTPOEHUSI UX aTOMOB.
DIIEeKTPOOTPUIIATEIILHOCTb.
biaropoanbie ras3pl. DIEKTPOHHOE
CTpOEHHE AaTOMOB OJIarOPOJIHBIX
razoB " 0COOEHHOCTH 170'¢
XUMHUYECCKUX )51 (1)I/I3I/I‘—IGCKI/IX
CBOWCTB.

Hemerannel — mpocTele BemiecTsa.
ATOMHOE ¥  MOJIEKYJISpHOE HX

CTpPOEHHUE. AnnoTponusi.
XuMHudeckue CBOMCTBA
HEMETAJIJIOB. OKHCIUTETBHBIE
CBOMCTBA: B3aUMOJICHCTBHE c

MeTaJUlaMH, BOJOPOJIOM, MeEHee
AIEKTPOOTPHUIIATETLHBIMHU
HEMETAJIaMH, HEKOTOPBIMH
CJIOKHBIMU BEIIECTBAMU.
BoccranoBurensHbIe CBOMCTBaA
HEMETAJUIOB B peakIusax ¢ (TopoM,
KHCIIOPOJIOM, CJIOKHBIMU
BEIECTBAMU-OKUCIUTEISIMU
(a30THOM W CEpHOM KHCIOTaMH U

ap.).

CamocrosiTeJibHAS paodora.

ITonroToBUTH JOKJIan:

«3HayeHue METaJIJIOB B

IIpUpoae u JKU3HU

OpPTraHU3MOB».

Coaep:xkanue yueOHOro

MaTepuaa

OcHoBHBIE KJIACCHI JIP9

HEOPraHUYeCKUX M OPraHHYecKHX OK1

COeIUHEHUH OK2
OK7

Boaxopoaubie COeIMHEHUA
HeMmeTa10B. [lonyuenne ammuaka
U XJIOPOBOJOPOJA CHHTE30M U




KOCBEHHO. Pu3uueckKue CBOICTBA.
OrHOIIEHHE K BOJE. KUCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxcuabl /| AHTHIPUIbI
KapOOHOBBIX KHCJIOT.
Heconeobpa3zyromue u
cosieoOpa3zyronimue OKCHU/IBI.

Kucnotabie OKCHABI, UX CBOMCTBA.
OcHOBHBIC OKCHJBI, UX CBOMCTBA.
AmdpoTepHbIE OKCH/IBI, 170'¢
CBOMCTBAa. 3aBHCHMOCTb CBOWCTB
OKCHJIOB METAJUIOB OT CTEICHHU
OKHUCJICHHUSL. AHTUAPUJIBI
KapOOHOBBIX KHCIJIOT KaK aHajoru
KHCJIOTHBIX OKCHJIOB.

Kucaorsl OpraHuyveckKue "
Heopranuveckue. Kucinorsl B
CBETE€ TEOPUH DJIEKTPOJUTHUECKOU
nuccoran. KHCIIOTBI B CBETE
MPOTOJIUTUYECKOMN TEOPUH.
Knaccudukanuss opraHudeckux u
HEOpraHUYeckux KucioT. OOmue
CBOMCTBA KHCJIOT: B3aUMOJCHCTBHE
OPraHWYeCKUX M HEOPraHWYECKUX
KHCJIOT C MeTa/lJlaMi, OCHOBHBIMH U

aM(pOTEPHBIMH OKCHJIAMH "
THJIPOKCHIAMH, c COJISIMH,
oOpazoBaHuEe CIOXHBIX A(DUPOB.
OcobGenHocTH CBOWCTB

KOHIIEHTPUPOBAHHOW  CEpHON U
a30THOU KHUCIIOT.

OcHoBaHMSI  OpraHu4YecKkue H
Heopranuveckue. OcCHOBaHMS B
CBETE TEOPUU DIIICKTPOJIUTHYECKOU
mucconuanuy. OCHOBaHUS B CBETE
MPOTOJUTUYECKOU TEOPHHU.
Knaccudukanus opraHuyecKux u
HEOPraHUYEeCKUX OCHOBaHMH.
XUMHAYECKHAE CBOMCTBA LICJIOUYEH U
HEPaCTBOPUMBIX OCHOBaHMH.
CBoiicTBa OECKUCIOPOIHBIX
OCHOBaHMI: aMMHaKa W aMHHOB.
BzaumHoe BiMsSHME aTOMOB B
MOJIEKYJIE aHUJINHA.

AM(oTepHbIe OpraHu4ecKHe u

HEOpraHu4ecKue COCAMHECHUS.
AmdoTepHble OCHOBaHUS B CBETE
IPOTOJIMTUYECKON TEOPHH.
AmdoTepHOCTD OKCHJIOB "
TUAPOKCUOB MIEPEXOIHBIX
METAJIJIOB:  B3aUMOJAEWUCTBHE  C

KHUCJIOTaMH1 U IICJI0YaMU.




Coun. Knaccudukarus u
XUMUYECKHE  CBOMCTBA  COJICH.
OcoOGeHHOCTH  CBOMCTB  couei
OpraHUYECKUX U HEOPraHM4EeCKHUX
KHCJIOT.

I'eneTrnyeckasi CBSI3b MeXKIY
KJIACCAMH OPraHMYeCKHX U
HEOpPraHU4eCKUX COeIMHEeHM.
[ToHsiTHE O TEHETUYECKOU CBSI3U U
FEHETUYECKUX pslax B
HEOPraHWYeCKOW U OpraHUYeCKON
xumuu. ['eHeTnueckue psiipl
MeTasuia (Ha IpuMepe Kajblus U
xKenesa), HemeTauia (cepbl U
KPEMHUS ), IEPEXOTHOTO AIIEMEHTA
(tmHKa). ['eHeTnueckue psibl

Tema2.8Xumusi Conep:xaHue y4eOHOro MaTepuasia 10
3JIEMEHTOB
1 | Xumus 2j1eMeHTOB JIP9

S-DJIEMEHTBI. 2 OK1
Boxopon. JIBOWCTBEHHOE OK2
THOJIOKEHUE BOJIOPO/IA B OK7
ITepuonnueckoit cucreme. M30TOMBbI
BOJIOPOJIA. Tsoxenas BOJA.
OxucinuTeIbHbIE "
BOCCTAHOBUTEILHEIE CBOJMCTBA

BOJIOPOJIa, €ro  MOJy4eHUuEe U
npuMmeHenue. Poib  Bogopoga B
JKUBOM U HEXKUBOW MPUPOJIE.

Bona. Ponn BOJIBI KakK
CpenooOpasyromero BEIIECTBA
KJIETKH. OKOJIOTUYECKHE ACHEKThI
BO/JIOTIOJIL30BaHUS.

DJ1eMeHTBI IA-rpynnsi.
Illenroynble  MeETaJLIBL O6mas
XapaKTepUCTUKA IEJTOYHBIX
METAJLJIOB Ha OCHOBAaHUU
nojioxxeHus B llepuoandeckoit
CHCTEME 3JIEMEHTOB J.1.
MenjeneeBa M CTPOCHHS aTOMOB.
[Tonyuenue, buznveckue u
XUMHUYECKHE CBOMCTBA IIEJIOYHBIX
MeTaJioB. KaTHOHBI  IIETOYHBIX

METAJLJIOB Kak Ba)KHEHIIas
XUMHYECKas dbopma 150
CYILLIECTBOBAHUS, peryisaTuBHas
pOJIb KaTHOHOB Kajus W HaTpus B
JKUBOU KJIETKE. [Ipuponusie
COCIMHEHUS HATpUs M KaJlus, HX
3HaYEHHUE.

JaeMeHnTbl |lIA-rpynnsl. O6mas
XapaKTepUCTHKA




LIEJIOYHO3EMEIIBHBIX METAJUIOB U
MarHusi Ha OCHOBAHUU TOJIOKECHHS B
ITepuoguueckoit cucTeMe
anementoB JI.MI. MeHnneneeBa u
crpoeHust aromoB. Kanmpuuii, ero
HOJIyYEHHUE, ¢busnyeckue u
XHMHUYECKHE CBOMCTRA. BaxkHele
COCIMHEHUS KAJbLUA, UX 3HAYECHUE
Hu MIPUMEHEHUE. Kanpnui B
IPUPOJIE, €r0 OMOJOTUYECKAs POJIb

p-DIEMEHTHL

AJIIOMUHHIA. XapakTepucruka
AITIOMUAHHUS Ha OCHOBaHUU
nonoxenuss B Ilepuonnueckon
CUCTEME 3JIEMEHTOB

.. MenneneeBa ©  CTpOEHHSA
atoma. Ilonmyuyenue, ¢usnueckue u
XUMHYECKHE CBOMCTBA aJIOMHHUS.

Baxneimme COCJIMHECHUS
AIIOMUHHUS, UX CBOMCTBA, 3HAYEHUE
51 IIPUMEHEHHUE. [Ipupousie

COEIMHEHHS aJTIOMUHHS.
VYraeponx u kpemumii. OOmas
XapaKTEePUCTHKAa HAa OCHOBAHUM HX
nojnoxkenus B llepuoamueckoi
cucteme JI.JI. MenneneeBa wu

CTPOEHUS aToma. [IpocTeie
BEIIIECTBA, OOpa30BaHHBIE ATUMU
JJIEMEHTAMH. OKcunanl Hu

TUJIPOKCHUIBl YIJIEpOJia U KPEMHHUS.
Baxwueiiimne conu  yroibHOW H
KpeMHUEeBOW KucioT. CuinukaTHas
MIPOMBIIIEHHOCTb.

I'ajorensl. OO0mmas
XapakTepUCTUKA  TajJOreHOB  Ha
OCHOBaHMM WX TIOJIO)KEHUI B
[Tepuouueckoit cUCTEME
snemenToB  JI.M.MeHpaeneeBa u
CTpOEHUsSI  aTOMOB. [ 'ajloreHsl —
MPOCThIE  BEIIECTBA:  CTPOCHHUE
MOJIEKYJ, XUMHUYECKHUE CBOICTBA,
MOJTy4eHHUE H MpUMEHEHUE.
Baxueiimme COCIMHEHHUS
rajloreHOB, UX CBOMCTBA, 3HAUCHHE
U npuMmeHeHue. [amorensl B
npupone. buonoruyeckas  poiib
rajioreHoB.

XaJbKOTeHBI. OOmas
XapaKTEepPUCTHKA XaJIbKOT'€HOB Ha
OCHOBAaHMH HUX TMOJIOKCHUSI B
ITepuoanueckoit CUCTEME
snementoB J.JMI. MenneneeBa u
CTPOECHHMSI aTOMOB. XaJIbKOTE€HBI —

JIP9
OK1
OK2
OK7




IPOCThIE BEIIECTBA. AJIOTPOIUSL.
CtpoeHue MOJEKYJ auIOTPOIHBIX
MomudUKaMii W WX CBOMCTBA.
[Tonyyenue u IIPUMEHEHHE
KHUCJIOpOJa U cepbl. XaJIbKOI'€HBI B
pUpoe, UX OMOJIOTUYECKAsT POJIb.
JuemeHnTbl VA-rpynnbl.  OOmas
XapaKTepUCTUKAa 3JIEMEHTOB JTOU
Tpylnmel  Ha  OCHOBAaHWUM  HX
nonoxenuss B Ilepuonnueckoi
CHUCTEME 3JIEMEHTOB J.N.
MeHnpgeneeBa U CTPOCHHS aTOMOB.
Ctpoenue MOJIEKYJdbl a30Ta U

AJUTOTPOITHBIX Mo UK
dochopa, wux ¢uzMUeCKue U
XUMHYCCKHE CBOMCTBA.
Bopopoaueie COCIMHEHUSA
371eMEeHTOB VA-TpyNIbl.

CamocrosiTesibHast padora.
IToaroroButs cooO1IeHue:

XanpKOTeHbl B IPUPOAE,  HX
Ouoyoruyeckas poJib

d-DnemeHTBL.

OcobeHHOCTH CTpOeHHs aToMoB O-
3JIEMEHTOB (IB-VIIB-rpymm).
Menp, I1IMHK, XpOM, JKeJe30,
MapraHel| Kak IpOCTbIe BEIIECTBa,
ux (¢uznyeckue M XUMHYECKHE
CBOMCTBA. Haxoxnenue 3THX
METaJIJIOB B MpUpOE, ux
MOJIy4YeHUE u 3HauCHUE.
Coenunenus d-anemeHTOB c
pa3TUYHBIMU CTENEeHSIMU
OKHUCJIEHHS. XapakTep OKCHUIOB U
TUAPOKCUIOB 3TUX DJIEMEHTOB B
3aBUCHUMOCTHU oT CTETeHH
OKHUCJICHUS MeTala.
CamocrosiTeJibHAS paodora.
[ToarotoBUTH TOKJIA;
«Haxoxnenue MeH, IMHKa,
Xpoma, Kele3a, MapraHia B
npupojie, WX  [OJIydeHUe U
3HAUCHUEY.

JIP9
OK1
OK2
OK7

Tema 2.9XuMHue B JKU3HHU
o0IecTBa

XHMHA B JKM3HH 001IeCTBA

Xumus H IMPOM3BOACTBO.
XUMHUYecKasi NPOMBIIUIEHHOCTh H
XUMUYECKHE TexHOJIOruu. ChIpbe
1A XUMHYECKOM

JIP9
OK1
OK2
OK7




IIPOMBILIEHHOCTH. Bona B
XMMHYECKOH  IPOMBILIEHHOCTH.

OHeprus JUTS XUMHUYECKOTO
[IPOU3BOJCTBA. Hayunsie
HPUHIUIIBL XMUMHUYECKOTO
IIPOU3BO/JICTBA. 3amura
OKpYXKaloIlledW Cpeapl M OXpaHa
Tpyaa npu XUMHYECKOM
npou3BoACTBE. OCHOBHBIE CTaIUU
XMUMHYECKOTO IIPOU3BO/ICTBA.

CpaBHeHHME TTPOU3BOJCTBA aMMHAaKa
1 METaHoJIa.

XuMHusi B CeJbCKOM XO3fIliCTBe.
XUMHU3aIus CeIbCKOr0 X03SMCTBA U
€e HanpasieHus. PacTeHus u noysa,

TMOYBEHHBIH TOTJIOIIAFOIITN A
KOMIUIEKC.  Ya00peHuss H©  HX
KJ1accuuKaIusi. XUMHAYECKHE
CpeJicTBa 3aIATHI pacTeHui.
OtpunarenbHbIe HOCIENCTBUS
MIPUMEHEHHS TIECTUITUIIOB U OopbOa
C HUMH. XuMu3zanus
’KUBOTHOBO/ICTBA.

XuMHA U JKOJ0orusl. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpeabl.

Oxpana ruapochepsl oT
XHUMHYECKOTO 3arpsizHeHus. OxpaHa
TIOYBBI oT XUMHUYECKOTO

3arpsisHeHus. OxpaHa armocdepbl
OT  XHMHYECKOTO  3arps3HCHUS.
Oxpana ¢maopel u  QayHbl OT

XUMHUYECKOI'O 3arpsA3HCHUS.
buorexnomorus n T'CHHas
HWHXCHCPUA.

XuMHSI M TIOBCeJHEBHASl KU3Hb
yejoBeka. JlomamHss — anreka.
Motomie M YHUCTAIIME CPEICTBA.
CpenctBa 0opbObl C  OBITOBBIMU
HacekoMbiMU. CpencTBa JUYHOU
TUTHEHbl U KOCMETHKH. XUMHS U
numa.  MapkupoBka — ylaKoBKa
MUIIEBBIX u TUTUEHUYECKUX
OPOAYKTOB U YMEHHE WX YHUTATh.
Okonorus KMIMIA. XUMHUS U
TeHETHKA YeIoBeKa.
KoncyabTanus 8. Oxpana ¢iopsl
U GayHbl OT XUMHUYECKOTO

3arpsi3HEHUs
IIpakTHyeckas padora.Ne24 JIP7 JIP12
OcHOBBI NMIEBOI XUMUHH OK1
OK2
OK7
IpakTnyeckas padora.Ne25 JIP7 JIP12




HccaenoBanue KOCMETHYECKHX OK1
cpeacrs OK2
175 OK7
yac

Bcero:

3. — MPOAYKTUBHBIN (TJITAHMPOBAHUE W CAMOCTOSITENILHOE BBIMOJHEHUE AEATEIBHOCTH, PELICHHE
poOJIEeMHBIX 3a71a4)

3. YCJOBUA PEAIMZALIUU YYEBHOI'O TIPEAMETA

3.1. TpeOoBaHUA K MUHMMAJIBbHOMY MATEPHATbHO-TEXHUYECKOMY
o0ecrneyeHH o

Peanuzanus yyeObHoro npeamera TpedyeT HaIu4usl yueOHOro KaOMHeTa.
OcBoeHue IporpaMMbl y4eOHOTO TIpeIMeTa « XUMUS» TIPEIIoiaracT HaJlu4nue B
npodeCCHOHATBHON 00pa30BaTeILHON OpraHU3aIH, PEaTU3YIONICH
00pa30BaTeIbHYIO MPOTPAMMY CPETHETO OOIIETO 0Opa30BaHUs B IIPE/IEIax OCBOCHUS
OIIOII CIIO na 6a3e 0ocHOBHOTO 00Iero 00pa3oBaHus, yueOHOro KaOuHeTa, B
KOTOPOM MMEETCS] BO3MOKHOCTh 00€CTIeUnTh CBOOOIHBIN AOCTYN B ceTh HTEpHET
BO BpeMsl yUeOHOTO 3aHSTHUS U B MIEPUO]I BHE YUEOHOM JESATEIIbHOCTH 00YyUarOIINXCS.
[Tomemenne kabMHETa TOJKHO YIOBIETBOPITH TPEOOBAHUSIM CaHUTAPHO-
AIUAEMHUOIOTUYECKUX
npaBua U HopMaTuBoB (CanlluH 2.4.2 No 178-02) u ObITH OCHAIIIEHO THIIOBBIM
000pyA0BaHNEM, YKa3aHHBIM B HACTOSIIIIUX TPEOOBAHUAX, B TOM YHUCIIE
CIIeUAIM3UPOBAHHON yueOHON MeOeNIbI0 U CPeACTBAMH OOYUCHHS, JOCTATOYHBIMU
JUTSI BBITIOTHEHUS TPeOOBaHUN K YPOBHIO TOJATOTOBKH O0YYAIOIIMXCA.

B xabuHeTre 10DKHO OBITH MYJIBTUMEIUHHOE 000pyI0BaHUE, TTOCPEACTBOM
KOTOPOTO
YY4aCTHUKHU 00pa30BaTEIBHOTO MPOIECCa MOTYT IPOCMATPUBATh BU3YaIbHYIO
uH(pOpMaIIo, CO37aBaTh MPE3EHTAIIMHU, BUIEOMATEPHUAIIbI, HHBIE JOKYMEHTHI.
B cocTaB yue6HO-METOAMYECKOTO M MaTepUaTbHO-TEXHUYECKOTO 00ecTIieueHus

MPOrpaMMbl Y4€OHON AUCIUIUIMHBI «XUMHUS BXOMIST:
* MHOTO()YHKITHOHAJIBHBIN KOMIUIEKC MTPETI01aBaTes;
* HarJIsiAHBIC TOCOOUS (KOMIUIEKTHI Y4EOHBIX TaOJIHI], MJIAKaTOB, MOPTPETOB
BBIAIONINXCS YICHBIX, TMHAMUYECKUE TTOCOOHS, ILTIOCTPUPYIONIHE ONOJIOTHIECKHE
MIPOLIECCHI, MOJIENIN, MYJISIKU U MUKPOIIPENapaTbl OMOJIOrM4eCKUX 00bEKTOB U JIp.);
* ”THPOPMAITMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;
* SKpPaHHO-3BYKOBBIE TTOCOOUS;
* KOMIUIEKT TEXHUYECKON JOKYMEHTAIINH, B TOM YHCIIC MTAcIopTa Ha CPEeICTBA
oOydeHwsI, HHCTPYKITAHU TI0 WX UCITOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;
* OMOTMOTEUYHBIN (HOHI.




B 6ubnunoreunsiid GoH BXOAAT yUeOHUKH, y4€OHO-METOINYECKHE KOMIIEKThI
(YMK),
o0ecreynBarole OCBOCHUE y4eOHOro npeaMera «XUMHUs», pPEKOMEHI0OBaHHbIE WIIN
JOIYIICHHBIE JIsl UICTIOJBb30BAHUS B IPO(eCCHOHAIbHBIX 00pa30BaTEIbHBIX
opranuzanusx, peanusyromux [IIICC3 Ha 6a3e 0CHOBHOTO 00111eTO 00pa30BaHUS.
bubmmoTeunsriii GoHA MOKET OBITH JOMOHEH YHIMKIONEAUSIMH, CITPABOYHIUKAMH,
CJIOBapsIMHU, HAYYHOU U HAYYHO-IIOMYJISIPHOM JIUTEPAaTYypPO U IPYTrOU JINTEPATYPOU.
B mporiecce ocBoeHHs MporpaMMbl Y4eOHOTO TipeaMeTa « XUMHESD CTYISHTHI
JOJIKHBI UIMETh BO3MOKHOCTB JIOCTYIA K AJIEKTPOHHBIM YU4e€OHBIM MaTepuasam 1o
OMOJ0ruu, UMEIIUMCA B CBOOOJAHOM J0CTyIEe B cucteMe MHTepHET (371€KTPOHHBIM
KHUTaM, IPaKTUKyMaM, TECTaM U Jp.).
3.2. UudopmanuoHHoe odecriedeHre 00ydeHus.

4. KOHTPOJIb U ONIEHKA PE3YJIBTATOB OCBOEHUS
YUYEBHOI'O ITPEIMETA

Kontpons ®W omeHka pe3ylbTaToB OCBOEHUSI Y4eOHOroo MpeaMeTa
OCYILIECTBIIAETCS MPENOAABATEIEM B IPOLIECCE OCBOCHUS MaTepUasia: ONPOCHl B
YCTHOW M NMHUCbMEHHOU (opMe, MPOMEKYTOYHOE TECTUPOBAHHE, CAMOCTOSITENIbHAS
paboTa CTYJEHTOB.

Ilepeyenr  pexkomeHayeMbIX  y4eOHBIX wu3naHuii, HMHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JTUTEPATYPbI

OCHOBHBIE HCTOYHUKH:

Jlns obygaromuxcs

Pymzutuc @.I" ®enpaman Xumus 10xa [Ipocsemenue 2016
Pymzutuc @.I" ®enbaman Xumus 11ka [Ipocsemenue 2016

labpuenssa O.C., OctpoymoB MW.I'. Xumus: y4eOHMK [UIsi CTYJIEHTOB
npodeccroHaIbHBIX 00pa30BaTEIbHBIX OpraHU3alldid, OCBAaWBAIONIUX MPOGECCHH U
cneruansHocTH CIIO. — M., 2017

INa6puensa O.C., Octpoymo N.I'. Xumus s npodeccuii u cienuanbHOCTEH
€CTECTBEHHO-HAYYHOT0 Tpoduis: Y4eOHHK ISl CTYOEHTOB Mpo(ecCHOHaTbHBIX
oOpa3oBaTeIbHBIX OpraHu3aluii, ocBanBarmux npodeccuu u cneruanbHoctu CIIO.
— M., 2017

Iabpuensa O.C. u np. Xumusa. [Ipaktukym: yueb. mocoOue sl CTyIEHTOB
npodeccHoHambHBIX 00Pa30BaTEIBbHBIX OpPTaHU3AIMA, OCBAMBAIONIUX Mpodeccuu u
cnenmanpHocTu CI1O. —M., 2017

INa6puensa O.C.u np. Xumusi: mocodue 1t noaroroBku Kk EI'D: yue6.mocobue
JUTSL CTYIEHTOB TTPO()eCCHOHANBHBIX 00pa30BaTENbHBIX OPTraHU3aIlfi, OCBAUBAIOIITIX
npodeccun u cnienmansaoctu CI10. — M., 2017

la6bpmensa O.C., Jleicoa I'.I'. Xummsa. TecTel, 3amaum W yIpaKHESHHS:
yae0.1mocodue 11l CTy/IeHTOB MPOQECCHOHABHBIX 00pa30BaTEIbHBIX OpPTraHU3aIli,
ocBauBaromux npodeccuu u cnenuaibsHoctu CI1O. — M., 2017



Epoxun KO.M., KoBaniera N.b. Xumusa ans npodeccuil U cnenuaibHOCTEN
TEXHHUYECKOTO W €CTECTBEHHO-HAy4YHOro mpoduiei: y4yeOHMK [Js CTYyAEHTOB
npo(ecCuOHaIbHbIX 00Pa30BaTENIbHBIX OPraHU3alM, OCBaMBAIOIIUX MHpodeccuu u
cneruanbHoctu CIIO.— M., 2017

Jlna npenooasameneii

O6 oOpazoBanuun B Poccuiickoii ®enepauuu: dengep. 3aKOH  OT

29.12. 2012 Ne 273-®3 (B pen. Denepanbubix 3akoHoB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Neo 15-®3, ot
05.05.2014 No 84-@03, ot 27.05.2014 Ne 135-D3, o1 04.06.2014 Ne 148-D3, ¢ usm.,
BHeCeHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pen. or
03.07.2016, c u3m. ot 19.12.2016.
[Tpuka3 Munucrepcta o6pazoBanust u Hayku PO ot 31 nekabps 2015 r. N 1578 "O
BHECEHMU W3MEHEHUH B (eaepalibHbIi TroCyJapCTBEHHBIH 00pa3oBaTEIbHBIN
CTaHJApT  CcpexHero  obOmero  oOpa3oBaHUs,  YTBEPKACHHBIA  MPUKA30M
MunucrtepctBa obpazoBanusi U Hayku Poccuiickoii denepanuu ot 17 mas 2012 r.
N413

[IpumepHast ocHOBHasi oOpa3oBaTesbHas MporpamMma CpeaHEero OOIIEro
oOpa3zoBaHus, oJ00peHHas peuieHueM (¢GeaepaibHOro y4eOHO-METOANYECKOro
o0beIMHEeHUS 110 001IeMy 00pa3oBaHuio (TTpoTokoi oT 28 utoHs 2016 1. Ne 2/16-3).

CnankoB u ap. Xumus ajig npodeccuil U CHenuasbHOCTEH TEXHUYECKOIo
npoduis (3NEKTpOHHOE NpuiokeHue). — M.,2017

Nurepner-pecypcbl
1.JTaGopaTopHBIil TPaKTUKYM. XHUMHS IIPOIIECCOB TopeHus. YuebHoe nmocoome2019
Kynpuna 10.B.

2.www.pvg.mk.ru (omumnuazna «ITokopu BopoObeBbI TOpEBI»).

3.www.hemi.wallst.ru (OOpa3zoBaTenbHbIi CAalT AJIs1 HIKOJIBHUKOB

«XuMus»).

4. www.alhimikov.net (OGpazoBaTenbHBIHI caiT TUTSt IIKOJIbHU



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM

JTUCHUATIIAHBI

KoHTpoJ1b 1 OLleHKa pe3y/IbTATOB 0CBOCHUS Y4eOHOM JUCHMININHbBI

OCYLIeCTB/IsIeTCH MpenojaBareieM B IIpoLecce OCBOCHNA MaTepuaJia: oNpochbl B
YCTHOM M MUCBMEHHOM (popMe, IPOMEXKYTOYHOE TECTUPOBAHHE, CAMOCTOATEIbHAS

padoTa CTy/IeHTOB.

OcHOBHBIE DopmbI 1
PesyabraTsl nmoxkasarejm
(ocBOEeHHBIE 001MEe KOMIIETEHIIMH) pe3yJbTaToOB METOIBT
KOHTPOJIA
MOATOTOBKH
Ha3BaHME BENICCTB MO | YCTHHIC
TPUBHUAIBLHOU U OTPOCHI,
Ymenus: MEKTyHAPOIHOM TECTUPOBAHH
HOMEHKJIATYPhI e,
KOHTPOJIbHAs
Hazvleamo I/IfyquHBIe BEIIlECTBA H? pabora,
CTPUBHAIBHON» WM MEXIYHAPOIHOMU mubdepeni
HOMEHKJIATYPE; POBAHHBII
3a4yeT
onpedenamsp. BAJECHTHOCTh U cTeneHp | ONPCACICHUC
OKHCJICHUSI XUMHYECKUX DJIEMEHTOB, | BAJICHTHOCTH,
THII XUMHUYECKOU CBSI3U B | CTCIICHEH OKHCIICHHUS
COCIMHCHMAX, 3apsA] HOHA, xapakrtep | XMMHYCCKHX
cpelbl B BOJIHBIX pacTtBopax | SJIECMEHTOB.
HEOPraHUYEeCKHX COCJIMHCHUH, Onpenenenne
OKHCJIUTEIIb u BOCCTaHOBUTEIb, | XaPaKTEPa CPEbI B
MPUHAJICKHOCTD BEILICCTB K | BOAHBIX PaCTBOpaXx,

pa3IWYHBIM  KJIACCAaM  OPTraHUYECKHUX
COCJIMHCHUI;

OKHUCJIUTEJIEN U
BOCCTAHOBUTEJEU

Xapakmepu3o06amsp’. >JIEMEHTHl MaJbIX
MEPUOJIOB N0 HX T[OJOXECHUID B
MIEPUOIUYECKON CHUCTEME
JI.I.MeHneneeBa; o0nue XHUMHUYCCKUE
CBOWMCTBA  METAJUIOB,  HEMETAJUIOB,
OCHOBHBIX KJIACCOB HEOPraHWYECKUX U
OPraHUYEeCKUX COCIMHEHUN; CTPOCHHE
U XHAMHUYECKHE CBOMCTBA H3YYEHHBIX
OpPraHUYECKUX COCIMHECHU;

M3y4YEHHUE CBOMCTB
METAaJIJIOB U
HEMETAJLJIOB,
OCHOBHBIX CBOMCTB
OpPraHUYECKUX
HEOPTraHUYECKUX
COCJIMHCHU I




npoeooums CaMOCTOSITCIbHBIN
MOUCK XMUMHUYECKOU HHGOpPMAIUU C
HCIIOJIb30BaHUEM pa3ITUIHBIX
HUCTOYHUKOB  (HAyYHO-TIOMYJISPHBIX
W3JaHUH, KOMITHIOTEPHBIX 0a3
JaHHBIX, pecypcoB VHTepHeTa);
HICIIOJIb30BAaTh KOMITBIOTEPHBIC
TEXHOJIOTUU  JiJIi  OOpaboOTKU W
nepeaayr XuMUIeCKoi nHpOopMaIuu
U €¢ MPENCTABJICHUS B Pa3TUUHBIX
dopmax

UCIOJIb30BaHKE
uH(pOPMaIMOHHO-
KOMMYHHMKAIIHOHHBIX
TEXHOJIOTUH

B MIpodecCUuoHaIbHON
NeSTEeIbHOCTH.

6bINOJIHAMD Xumuveckuil
IKcnepumernm 110 PpPaACIIO3HABAHUIO
Ba)KHEHUIIIMX HCOPTaAaHHYCCKHUX )41
OpPraHNYCCKHX BCUICCTB,

PacCIio3HaBaHUC
OPraHUYCCKUX U
HCOPTaHUYCCKUX
BCIICCTB.

3HaHuA:
BAICHEU U XUMUYECKUEe NOHAMUSL

M3y4eHUe
BOKHEUIIINX
XUMHYECKUX MTOHATUUI

OCHOBHbIE 3AKOHbI XUMUL: COXPAHEHUS
MacCHI BEIIECTB, IOCTOSIHCTBA COCTaBa,
MIEPUOJNYECKUN 3aKOH;

HN3yUCHHNC OCHOBHBIX
3aKOHOB XUMHUHU

OCHOGHble MeopuY XUMUU: XAMUYECKON
CBSI3H, DJIEKTPOIUTAYECKON
JIUCCOLIMALIUN, CTPOCHUSI OPraHUYECKHUX

OIPEJICIICHUE TUTIA
XUMHYECKOU CBI3U U
YCJIOBUM CMEIIECHUS

COGHHHeHHﬁ; XUMHUYCCKOI'O
PaBHOBECHA

sajicHeuwue seuiecmea U | UI3y4CHUC

mamepuaiol IIPUMCHCHUA
BCIIICCTB U

MaTEPHAIIOB




3. YCJIOBUA PEAJIMZALIUA YYEBHOI'O TIPEIMETA

3.1. TpeOoBaHHUsA K MUHMMAJIbHOMY MAaTEPHAJTbHO-TEXHUYECKOMY
odecrneyeHHIo
Peanuzauus yyeObHoro npeamera TpedyeT HaIM4us yueOHOro KaOMHeTa.
OcBoeHue nporpaMMbl yueOHOTO NMpeaMeTa « XUMUs» MPeIoiaracT Haluuue B
npodeccuoHabHON 00pa30BaTEIbHON OPraHU3allNY, PeaTU3yIOIIei
00pazoBaTeIbHYIO MPOTPAaMMYy CpeIHET0 00111ero 00pa3oBaHus B Mpejiesiax OCBOCHUS
OIIOII CIIO na 6a3e ocHOBHOT0 0011ero 00pa3oBaHus, yueOHOro KaOuHeTa, B
KOTOPOM MMEETCSI BO3MOKHOCTh 00€CTIEYUTh CBOOOIHBIN JTIOCTYM B ceTh MHTEpHET
BO BpeMs YUEOHOTO 3aHATHS U B TIEPHO]T BHE yUeOHOM AEATETLHOCTH 00yUYarOmInXCsl.
[Tomenenne kabuHeTa JOJDKHO YAOBIETBOPATh TPEOOBAHUSAM CAaHUTAPHO -
AMUIEMHUOJIOTUUECKUX
npaBua U HopMmaTuBoB (CaunlluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO THUTIOBBHIM
000py/I0BaHUEM, YKA3aHHBIM B HACTOSAIINX TPEOOBAHUIX, B TOM YHUCTIE
CIIeUATIM3UPOBAHHON yUueOHOM MEeOENIbIO U CPEJICTBAMH OOYYCHUS, JOCTATOUHBIMU
JUTSL BBITIOJIHEHUSI TPEOOBaHUN K YPOBHIO TTOJATOTOBKH O0YYaIOIIHXCHI.
B xabuHere 10DKHO OBITH MYJIBTUMEIUNHHOE 000pyI0BaHUE, TTOCPECTBOM
KOTOPOTO
YY4aCTHUKH 00pa30BaTeIbHOTO MPoIiecca MOTYT MPOCMATPUBATh BU3YaAJIbHYIO
nH(OpPMAIIHIO, CO3/1aBaTh MPE3EHTAIINH, BUIEOMATepUaIbl, UHbIE TOKYMEHTHI.
B cocTaB yue6HO-METOAMYECKOTO U MaTepUaTbHO-TEXHUYECKOTO 00ecTeueHus
IpOrpaMMbl y4eOHON TUCIUILTUHBI « X UMUS» BXOIST:
* MHOTO()YHKITMOHAJIBHBIN KOMIUIEKC MPETo/1aBaTels;
* HarJIsiAHbIC TOCOOUS (KOMIUIEKTHI Y4EOHBIX TaOJMIl, MJIAKaTOB, IOPTPETOB
BBIIAIOIIMXCS YYCHBIX, TMHAMUYECKHUE TOCOOUS, MILTIOCTPUPYIONINE OMOIOTUYECKHE
IIPOIIECCHI, MOJEIH, MYJISKH M MHEKPOIIpENapaTbl OMOJIOTUYECKUX 0O0BEKTOB H JIp.);
* UTHPOPMAIIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;
* SKpPaHHO-3BYKOBBIE TTOCOOUSI;
* KOMIUIEKT TEXHUYECKOMN JOKYMEHTAIlUM, B TOM YHCIIE TTAaCIIOpTa Ha CPEJICTBA
oOy4YeHHsI, HHCTPYKIIUHU TI0 X UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;
* OMOIMOTEYHBIN (POHI.
B 6ubmmoteunsiii GoH BXOAAT yUeOHUKH, YI€OHO-METOINUECKIE KOMIIEKTHI
(YMK),
o0ecreunBaroIie OCBOCHUE yueOHOTo mpeaMeTa «XUMUs», peKOMEHIOBaHHBIC HIIN
JIOTIYIIICHHBIE JIJIs1 UCTIONIb30BaHMS B IPO(eCcCHOHATBHBIX 00pa30BaTEIbHBIX
opranm3anusx, peanusytomux [IIICC3 na 6a3e ocHOBHOTO 00111eTO 00pa30BaHUSI.
bubnmoreunsiii GoHT MOKET OBITH TOMOJHEH SHITUKIIOTICAUSIMU, CIIPABOYHUKAMH,
CJIOBapsIMH, HAYYHOM W HAYYHO-TIOMYJISIPHOM JIUTEPATYPOU U APYTrOU JINTEPATYPOU.
B mporiecce ocBoeHust mporpaMmbl y4eOHOTO MTpeaMeTa « XUMHUS CTYICHTHI
JIOJIKHBI UMETh BO3MOKHOCTh JIOCTYTIA K AJIEKTPOHHBIM y4eOHBIM MaTepruajiaM o
OMOJIOr1H, UMEIOIINMCS B CBOOOJTHOM JOCTYIIE€ B cucteMe MHTepHET (3J1eKTPOHHBIM
KHHUTaM, TTPaKTUKyMaM, TeCTaM H Jp.).



3.2. UndopmanuoHHoe odecriedeHre 00y4eHus.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
YUYEBHOI'O ITPEIMETA

Kontpoib W oOmeHka pe3ylbTaToB OCBOEHUS y4eOHOToo mMpeaMera
OCYLIECTBIIACTCS IPENOAABaTelIeM B IIPOLECCE OCBOCHHS Marepuana: OIpPOCHl B
YCTHOM M MHUCbMEHHOW (opMe, MPOMEKYTOUYHOE TECTUPOBAHHME, CaMOCTOATEIbHAs
paboTa CTYJEHTOB.

Ilepeyenr  pexkomeHayeMbIX  y4eOHBIX wu3aaHuii, HHTepHeT-pecypcos,
JAONOJHUTEIBbHOM JIUTEPATYPHI

OCHOBHbBIEC HCTOYHUKM:

Jlnst oOygaromuxcs

Pymsutuc @.I' ®enbaman Xumus 10xa [Ipocsemenue 2016
Pymsutuc @.I' ®enbaman Xumus 11xa [Ipocsemenue 2016

lNa6bpuensa O.C., OctpoymoB W.I'. Xumwus: ydeOHUK sl CTYACHTOB
npodeccroHaIbHbIX 00pa30BaTEIbHBIX OpraHU3aIlui, OCBaMBAKINX Mpodeccuu u
cneumanbHocTu CI1IO. — M., 2017

INa6puensa O.C., OctpoymoB W.I'. Xumust mi1s npodeccuit u crienuanbHOCTE
€CTEeCTBEHHO-HAYYHOr0 Tpoduiis: Y4eOHUK [JIsi CTYIEHTOB MpO(ecCHOHANBHBIX
oOpa3oBaTeIbHBIX OpraHu3aluii, ocBanBarImux npodeccuu u cneruanbHoctu CIIO.
- M., 2017

Iabpuensa O.C. u ap. Xumusd. [Ipaktukym: yueb. mocoOue sl CTYIEHTOB
npodeccroHaIbHBIX 00pa30BaTEIbHBIX OpraHU3alldid, OCBAaMBAIOIIUX MPOQPecCuu U
cnermuansHoct CIIO. —M., 2017

INa6puensa O.C.u ap. Xumus: mocodbue s moAroroBku k EI'D: ydeb.mocodue
JUTSL CTYJICHTOB TTPO(PECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3aIlfil, OCBAUBAIOIINX
npodeccuu u cneruanbHocTH CIIO. — M., 2017

la6pumensa O.C., Jleicoa I'.I'. Xummsa. TecTwl, 3amaum W yIpaKHESHHUS:
yae0.1mocobue ISl CTyJIEHTOB MPOQECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3aIli,
ocBamnBaromux npodeccun u crnenuaabaoctu CI10. — M., 2017

Epoxun HO.M., KoBaneBa N.b. Xumus nns mpodeccuit u cnenuaibHOCTEH
TEXHHYECKOTO W €CTECTBEHHO-HAYYHOTO Tmpoduiiel: y4eOHHK I CTYACHTOB
npodeccHoHambHBIX 00Pa30BaTEIBbHBIX OpPTaHU3AIMA, OCBAMBAIONIUX Mpodeccuu u
cnenmainpHocT CIIO.— M., 2017

Jlna npenooasameneii

O6 oOpazoBanmn B Poccuiickori ®enepamuu:  denaep. 3aKOH  OT
29.12. 2012 Ne 273-®3 (B pen. @enepanbubix 3ak0HOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot



05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanpHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3, B pen. or
03.07.2016, ¢ n3m. ot 19.12.2016.
[Ipuka3 Munucrepcta o6pazoBanusi u Hayku PO ot 31 nekabps 2015 . N 1578 "O
BHECEHHH W3MEHEHUH B (denepanbHbli TOCYJapCTBEHHBIM 00pa30BaTEIbHBIMN
CTaHJAApT  CpelHero  obmero  o0pa3oBaHMs,  YTBEPKACHHBIH  MPHUKA30M
MunucrtepcrBa obpazoBanusi U Hayku Poccuiickoii ®enepanuu ot 17 mas 2012 r.
N413

[IpumepHass ocHOBHasi oOpas3oBaTelbHas MporpamMma CpeaHero OoOUIero
oOpa3oBaHus, OJIOOpeHHas peleHueM (eaepasbHOro y4eOHO-METOIUYECKOTO
oObeuHEHUs 10 001IeMy 00pa3oBaHuio (MPoTokoJ1 OT 28 utoHs 2016 r. Ne 2/16-3).

CnagkoB u ap. Xumusi ayg npodeccuil U crenuagbHOCTeH TEXHUYECKOTO
npoduis (3NEKTPOHHOE NpuiokeHue). — M.,2017

HNHuTepreT-pecypcebl
1.JIaGopaTopHbIil TPaKTUKYM. XUMHUS TIPOIIECCOB ropeHust. YuebHnoe nocoome2019
Kynpuna FO.B.

2.www.pvg.mk.ru (omumnuazna «Ilokopu BopoObeBbI TOpBD).

3.www.hemi.wallst.ru (OGpa3oBaTebHBII CAaNT JJI51 NIKOJLHUKOB

«XuMus»).

4. www.alhimikov.net (ObpazoBaTenbHbBIN caiT TUISt IITKOJIBH



4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JTUCHUATIIUHBI

KoHTpoJib 1 OLleHKa pe3y/ibTAaTOB 0CBOCHUSA Y4eOHOM JUCIHMIVINHbBI

OCyLIeCTB/IsIeTCH MpenojaBare/ieM B IIpoLecce OCBOCHNA MaTepuaJia: ONpochl B
YCTHOM M MUCBMEHHOM (popMe, MIPOMEKYTOYHOE TECTUPOBAaHME,

caMoCToOoATEC/IbHAA paﬁoTa CTYAECHTOB.

OcHoBHBIE
DopMbI U
PesyabTaTsl nmoxkasarejm
(ocBOCHHBIE 00IIMEe KOMIIETEHIIUN) pe3yJibTaToB METOAbT
NMOATOTOBKH KOHTPOJIH
Ha3BaHUE BEIIECTB MO | YCTHHIC
TPUBUAIIBHOU U OMPOCHI,
Ymenns: MEKTyHAPOIHOM TECTUPOBAHU
HOMEHKJIATYPhI e,
KOHTPOJIbHAS
Ha3bl6amb V3YHCHHBIC BELIECTBA IO pabora,
«TPUBHATBHON» WIH MEXAYHAPOIHOMN mubdepeni
HOMEHKJIaTypE; POBAHHBIA
3a4er
onpeoenamp. BAICHTHOCTb U CTErneHp | OMPCACICHUE
OKHCJICHHUS XHMHUYECKHUX DJIEMEHTOB, | BAJICHTHOCTH,
THTI XUMHUYECKOU CBSI3U B | CTCIICHEH OKHMCIICHHS
COCMHEHUSAX, 3apsiJ HOHa, Xapakrep | XUMHYCCKHX
Cpebl B BOJTHBIX pactBopax | JICMCHTOB.
HEOPraHUYECKUX coenuueHuii, | OnpeencHue
OKHCIIUTEIIb u BOCCTAHOBHTEIIb, | XaPaKTepa CPE/Ibl B
MPUHAJJIC)KHOCTD BEIIIECTB K | BOAHBIX PaCTBOpaXx,

pa3JWYHBIM  KJIACCAM  OPTraHUYECKHUX
COCJIMHCHMI;

OKHUCJIUTEJIEN U
BOCCTAHOBUTEIEU

xXapakmepu3oeams:. SJIEMEHTbl MaJIbIX
NepUoOAOB IO MX TMOJIOKEHHUIO B
MIEPUOIUYECKOMN crucTeMe
JI..MenneneeBa; oOIue XUMHUYECKHUE
CBOMCTBAa  METAJIOB,  HEMETAJUIOB,
OCHOBHBIX KJIACCOB HEOPTraHWYECKHX U
OpPraHUYECKUX COCAUHEHHM; CTPOCHHUE
U XUMHYECKHE CBOMCTBA HW3YYEHHBIX
OPraHUYE€CKUX COCIMHECHUN;

M3y4YEHHUE CBOMCTB
METAaJIJIOB U
HEMETAJLJIOB,
OCHOBHBIX CBOMCTB
OpPraHUYECKUX
HEOPTraHUYECKUX
COCJIMHEHU I




npoeoouma CaMOCTOSITEIbHBIN
MOMCK XUMHYECKONW HH(pOpMAIuu ¢
HCII0JIb30BaHUEM Pa3IMYHbBIX
UCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W3JIaHUH, KOMITHIOTEPHBIX 0a3
JTaHHBIX, pecypcoB  HHTepHeTa);
HCII0JIb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUU  JiJI1  OOpaboTKU W
nepeaayr XuMHUIEeCKON uHGOpMaIuu
U €€ MPEICTABJICHUS B PA3IUYHBIX
dopmax

UCIIOJIb30BaHHE
uH(}OPMAaIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH

B MIpodecCuoHaIbHON
NeSATEeIbHOCTH.

6bINOJIHAMDb Xumuueckuu
IKcnepumernm 110 PpPaACIIO3HABAHUIO
BaYKHEHMIIINX HCOPTaHUYICCKUX )41
OpPraHNYCCKHX BCUICCTB,

PacCIio3HaBaHUC
OPraHUYCCKUX U
HCOPTaHUYCCKUX
BCHICCTB.

3HaHuA:
BAICHEU U XUMUYECKUEe NOHAMUSL

M3y4YeHUE
BAKHEUIIINX
XUMHUYECKUX TTOHATHI

OCHOBHbIE 3AKOHbI XUMUL: COXPAHEHUS
MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
MEPUOINYECKHUIN 3aKOH;

HN3yUCHHNC OCHOBHBIX
3aKOHOB XUMHUHU

OCHOGHble MeopuY XUMUY: XAMUYECKON
CBSI3H, DJIEKTPOIUTAYECKON
JVCCOLIMALIAN, CTPOCHUSI OPraHUYECKHUX

OIPEJICIICHUE TUTIA
XUMHYECKOU CBI3U U
YCJIOBUHM CMEIICHUS

CoeﬂHHeHHﬁ; XUMHNYCCKOI'O
PaBHOBECHA

sajicHeuwue seuiecmea U | U3y4CHHUEC

mamepuaiobl IIPUMCHCHUA
BCIIICCTB U

MaTEPHAIIOB




Penensus

Ha pabouyto nporpammy aucuumiinHel OVYIL10 Xumus cnenuansaoctu 36.02.01

Berepunapus
Astop: penogasarenb OI'AIIOY «KopodaHCKuii ceTbCKOX035HCTBEHHBIN
TEXHUKYM» AnenHunkoBa A.l.
Pabouas nporpamma aucturmuinabel OYII10.Xumusa paspaboTaHa Ha OCHOBE
denepanbHOro 00pa3zoBaTENBHOIO CTaHAPTa CPEIHETO MPOPECCUOHATIBHOTO
oOpa3oBaHus U yuyeOHOro miaHa crneuraibHoctd 36.02.01 Berepunapus

B pe3ynbTaTte ocBOEHUS JUCHUIUIMHBI, 00yYaronuiics JoKeH o0aaaaTh
npeaycmorpenabiMu @I'OC no cnermansaoct 36.02.01 Berepunapust
YMEHHSIMU U 3HAHUSAMH, KOTOPbIE H3JI0KEHBI B LEJAX U 3a/1a4ax y4eOHOU
JTUCIUTUIMHBI.

Pabouas nporpamMmma JUCHUIUIMHBI COJIEPIKHT:

-1acrnopT pabouyei mporpamMmmel;

-CTPYKTYpPY U cojiepkaHue paboyeil mporpamMmsi:
-YCJIOBHSI peajn3aliy MporpamMmsl;

-KOHTPOJIb U OIIEHKY PE3yJbTaTOB OCBOCHHS AUCIUILIUHBI;

B nmacnopre ykazana o0j1acTh IpUMEHEHHS TPOrPAMMbI, MECTO TUCIIUILTAHBI
B CTPYKTYpE OCHOBHOM NpodeccuoHaIbHOM 00pa30BaTEIbHON MTPOTrPaMMBl, LIETTU U
3a/layu y4eOHOU JUCIUTUTMHBI, TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHUS
JTUCIUIUIMHBI, YKa3aHO PEKOMEHIYEeMO€E KOJIMYECTBO YaCOB Ha OCHOBE yUeOHOU
JVCUUTLITAHBI

B ctpykType u conepxkanuu padoueii mporpaMMbl yKazaHbl HAUMEHOBAHUS
pa3zesioB TeM, CoiepKaHue yueOHOro MaTepuarna, JabopaTtopHble U MPAKTUYECKUE
paboTHI, caMOCTOsATENIbHAS paboTa 00yUYarOIIMXCs, KOJIMYECTBO YaCOB M YPOBEHD
OCBOEHUS.

B paznene: YcnoBus peanu3anuu mporpaMMbl yaeOHON UCITATIIIAHBI
IpUBEICHBI TPEOOBAHUS K MAaTEPUATLHO-TEXHUYECKOMY ¥ HHPOPMAIIMOHHOMY
obecrieueHUIO0 00yUCHHMS, YKa3aH NEePEUCHh PEKOMEHIYEMbIX YUeOHBIX H3JaHUMH,
HNHTepHET-peECypCOB, TOMOIHATEIBHON JTUTEPATYPHI.

Penensenr
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