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IIOACHUTEJ/IbHASA 3AIIMCKA

OpHOM W3 Ba)KHEWIIMX 3a/lauy COBPEMEHHOCTH SIBJISIETCS TO/ATOTOBKA
oOyuaroluxcss K OCO3HaHHOMY W OTBETCTBEHHOMY BLIOODY JKU3HEHHOTO W
nipodeccroHanbHOr0 MmyTH. OOyuaroluecs: A0/KHbI HayUUThCS CaMOCTOSITE/IbHO
CTaBUTH L{eJIM U OTIPeJIeNIATh MyTH WX [JOCTHXKeHHs], UCII0/Ib30BaTh MPUOOpeTeHHbIe
3HAHUS U OTBIT B PeaibHOM JKH3HHU.

3HaueHUe XMMUU B PellleHUH 3TOM 3aiauu Orpe/iesisieTCsi e€ POJIbIO B JKU3HU
coBpeMeHHOro o0IlecTBa, €€ B/IUSHUEM Ha TeMIbl pa3BUTUS Hay4yHO-
TEeXHUUECKOTO Tmporpecca. XWMHs KaK HayKa O JKMBOW TIPUPOJBI BHOCUT
CYIIeCTBEHHBI BK/IaJ, B CHUCTeMy 3HaHWi 00 oOkpyxkawomeM wmwupe. OHa
PacKpbIBaeT poJib HAYKU B 9KOHOMHUYECKOM UM KY/JbTYPHOM Da3BUTHM 0O0Il[eCTBa,
criocobctByeT  (DOPMHUDOBAaHMIO COBPEMEHHOIO HAyuHOTO MHPOBO33peHwUs,
MOKa3bIBaeT T'yMaHUCTUUECKYI0 CYL[HOCTb HAyUHBIX 3HaHWM, MOZAUepKUBaeT X
HDABCTBEHHYIO IIeHHOCTh, OTKpDbIBaeT HeOrpaHUueHHbIe BO3MOKHOCTUA [I/ist
Pa3BUTHSL TI03HABATe/IbHBIX, WHTE/UIEKTyaJbHBIX M TBOPYECKUX CrocobHOCTel
yuamuxcs. ['ymMaHUTapHOe 3HaueHWe XWMUHM COCTOWT B TOM, UTO OHA BOOpPY»KaeT
oOyuaroiierocsi Hay4yHbIM METOZOM TI03HAHUsS, TI03BOJISIOIIMM  I1O/TyYaTh
00beKTHBHBIE 3HaHUSI 00 OKPY)KAOIL[eM MUPe.

XuMusi — He TOJIbKO HayuHO-TeopeTHyecKas AWCLMIUIMHA. JTO OJHA U3
CaMbIX TIDUMeHsieMbIX Ha TIpakKTHMKe HayK. Ee OTKpBITUSIMU TO/Ib3YHOTCS
TIPOMBIIILJIEHHOCTb, cdepa YCIyT U IPOCTO Jito0ast CeMbs.

OCHOBBI XUMHUH — 3TO TIOCTPOEHHAs M 000011jeHHast Ha 0a3e BeAyIIUX Ui,
Hay4HBbIX JOCTWKEHUM M TeOpUM HayKW CUCTeMa OOL[MX 3HaHWM 00 3/eMeHTaXx,
BellleCcTBax, Mpolieccax UX MpeBpallleHui 1 MeTOZ0B X T03HaHUSI.

B Ilentpe «Cupuyc26» XUMHIO HauvHAlOT U3yuyaTb B 7/ Kijacce. OTO
TIpOTIe/IeBTUUeCKUI KYPC, KOTOPbII MPU3BaH:

1) obecrieuntb (¢oOpMHUpOBaHWE CHUCTeMbl XUMHUYECKMX 3HaHUM Kak

KOMITOHEHTa eCTeCTBEHHO-HayYHOU KapTUHbI MUPa;
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2) morpy3uth 00yuarolmMxcsi B MUD XHMMHM, MO3HAKOMUTb C OCHOBHBIMU
XUMUUECKUMU TTOHATUSIMU;

3) cdopmupoBaTh HayvajbHble Tpe/ACTaBAeHUs] O HayuyHOU KapTWHe MHpa,
MeTO/|aX MO3HaHUs IPUPO/Ibl, IePBUUHbIE HaBbIKW PellieHus] XUMUUYeCKUX 3a/1ay;

4) 1noKa3aTb pOJb XMMHU B JKA3HU 4Ue/iOBeKa, TeM CaMbIM CO37JaThb
TIPOYHbIN yHJaMeHT Ji/1s1 abHeliero o0yueHus 1o JaHHOMY TIpeJMeTY;

5) crocobcTBOBATH Pa3BUTHIO JTMYHOCTHU 00yyJarIuXCs, ux
VHTEeJIJIEKTYyaJJbHOMY U HPaBCTBEHHOMY COBEpLIEHCTBOBAHUIO, (DOPMUPOBAHUIO Y
HUX F'YMaHUCTUYECKUX OTHOILIEHUM U KOJIOTMUeCKH 1]eieco06pa3HOro rnoBeieHust
B OBITY U TPYZIOBOU JieSITeTbHOCTH;

6) BbIpabOTaTh TMOHHWMaHWe OOIeCTBEHHOW IIOTPeOHOCTH B pa3BUTHH
XUMUH, a Takke (HOPMUPOBAThb OTHOILIEHHWE K XMMHU KakK BO3MOXKHOM 00/acTu
Oyayliiei MpakKTUUeCKOU JesiTeTbHOCTH.

C 8 k/lacca X¥Mus M3yJaeTcsi Ha yryiy0/ieHHOM YpOBHe.

Buj nporpamMmsbl — MOJy/IbHasI.
[TporpamMma mpezcTaB/isieT COO0M COBOKYITHOCTb 5-TH CaMOCTOSITeTbHBIX

JIOTUUECKU 3aBepIIeHHBIX KYPCOB, KOTOPbIE Peajiu3yTCsl B OUHOU (popme.

Ne HasBsanue Kypca dopma Knacc
oOyueHusi | oOyuaroiierocs

1. | BBegeHue B MUD BeLLeCTB. OyHas 7

2. | OCHOBHBIE TIOHATHS Y 3aKOHbI XUMUU. OyYyHas 8

3. | OcHoBEBI 00116l XMMUH. XUMHS 3/IEMEHTOB. OyYHas 9

4. | OpraHuueckasi XiMus. OYHas 10

5. | C/10)KHBIE BONIPOCHI XUMUHA OyYHas 11

1. OcHOBHBIE XapaKTePUCTUKH MPOrPaMMbI

1.1. HanipaB/1eHHOCTH NIPOrpamMMBbl
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HononmHuTenbHast 0011eo00pa3oBaTe/ibHas 001iepa3BuBaroiiasi IporpaMmma

«OnuMmrinaziHas XUMus» UMeeT eCTeCTBeHHOHAYUHYH0 HarlpaB/IeHHOCTb.
1.2. Agpecat nporpaMmMsbI

[TporpamMa azipecoBaHa obyuyaromumMcst oT 13 10 16 ser.

[Iporpamma «OmmumnuagHasi XuMUsT» MpeHa3HaueHa JIJi IIKOJIbHUKOB 7-11
K/IaCCOB C TIOBBIIIIEHHBIM YPOBHEM MOTHBALIMM K 00yUeHMIO, KeTaloIuX Pa3BUTh
HaBbIKM XXI BeKa, TOJYUHUTh YI/IyO/IeHHbIe TeOpeTHUYeCKHe M TpaKTHYeCcKHe

3HaHUA 10 XUMUU.
1.3. AKTya/1bHOCTh IPOrPaMMbI

AXTya/lIbHOCTh TIPOTPaMMbl OOYC/IOB/ieHa TeM, UTO B HAaCTosIllee BpeMs B
o0I1lecTBe TIOBBLIIIEHHBIM WHTEpeC K eCTeCTBeHHbIM HaykKaM. MHOTHe acCIeKThl
COBpeMeHHOW JKM3HU — Hay4yHO-TeXHUYeCKWW Tporpecc, aBTOMaTH3alUs
TIPOU3BO/ICTBA, OCBOEHHE KOCMMUECKOrO MPOCTPAHCTBA U T.[., HEMBICIUMBI 0Oe3
yCriexoB B 00/1aCTH XUMUH.

Xumusi gocturyia OOJIBINIMX yCTIeXOB B 00/IaCTH  TEOPeTHUYEeCKHX U
TIPUK/IaJHBIX WCCIeIOBaHUM CTPOEHUS BellleCTB, KWHETUKN XUMUUeCKUX peakiui,
B CUHTe3e HOBBIX BeIlleCTB M MaTepuajioB, B yMpaB/ieHUM STHUMH IpOliecCaMu.
Ocy1ecTBrsieTcsl AajibHellllee U3yuyeHWe TOHKOTO CTPOEHHsl BeleCTB Ha OCHOBE
KBaHTOBBIX TIpe/iCTaB/ieHUd. AKTMBHO pa3BUBAEeTCsl HarlpaB/jeHUe, CBS3aHHOe C
V3yueHHeM MaKpOCTPYKTYphI BellleCTB. PaciimpsieTcss usyueHre HeOpraHUYecKHux
MOJ/IMMEpPOB, pPa3BUBAeTCs XUMUS TBEP/IOTO Tesia. YueHble UHTeHCHUBHO UCC/IeIyOT
OroXuMHYeCcKre U reoXUMUUeCKHUe siBJIeHUSI. BObIIMX yCIeXoB JA0CTUI/Ia XUMUS
K/IeTKU, XUMUS )KU3HU. PacIMpuInch BO3MOXKHOCTU TI03HAHUSI XUMHUK KOCMOCa U
Mopsi. Benuky ycriexyd COBpeMeHHOM XWMHHK B 00J/1aCTH — U3yueHUs] AUHAMUKU U
Pa3HOCTOPOHHOCTH XMMHYeCKHUX TpolieccoB. [lanbHeliliee pa3BUTHe 3TUX 3HAHUM
CBSI3aHO C BBISIBJIEHMEM MeXaHW3MOB 0oJiee CJIOKHBIX peakldid, C CO3/JaHueM
HOBBIX KaTa/M3aTOPOB, HAXOXKJAEHWEeM HOBBIX METOJOB CTUMY/IMPOBaHUS

XUMHUYECKUX TIpOoLeccos, C 0oJ1ee MOJIHBIM KUCITI0/Ib30BaHUEM TePMOIVHaAMHUYECKUX



Y KUHEeTUUeCKUX 3aKOHOMEpDHOCTeW B YyIMpaB/ieHWd peakuusMu. OJHUM U3
BOKHEWIIIMX HarpaB/eHUWM B pa3BUTUM XUMUU TO-TIDEXKHEMY  OCTaeTCs
orpejesieHre HOBBIX TePCIEKTHBHBIX CUHTE30B BeIlleCTB U MaTepUasioB, C 3apaHee
pacCYMTaHHbBIMUA CBOMCTBAMM. JTO CBSI3aHO C COBEPIIIEHCTBOBAHWEM XHMUUECKOM
TeXHOJIOTMHY, C MOJlepHU3alleld NMPOWU3BO/CTBA, C MOUCKOM MYTer KOMILIEKCHOM
repepabOTKH ChIpbsl, CMOCOOOB 3alUThl OKPY’Karolllei Cpeibl OT BpeAHbIX
XUMUUECKUX BO3/IeHCTBUM.

YuebHbIMi TipeAMeT «XUMHs», B COZiepKaHUM KOTOPOTO BeAyILKM
KOMITIOHEHTOM SIB/ISIFOTCS HAayuyHble 3HaHWsS W HayyHble MeTOJbl TO3HaHMS,
103BOJIsIeT (POPMUPOBATh y yUall[UXCsl He TOJbKO LeJIOCTHYIO KapTUHY MUPa, HO U
NMpoOyXAAaTb y HUX SMOLIMOHA/IILHO-IIEHHOCTHOe OTHOIIIeHHe K H3y4aeMoMy
Marepuaay, CO3[aBaTb YCJOBUS [Jid (POPMHUPOBAHUSI CUCTEMBI LI€HHOCTEH,
oTipefiesIIoIell  TOTOBHOCTh  BBIOMpaTh  OMpeZie/ieHHYH0  HarpaBJIeHHOCTh
JIeiCTBUH, [eliCTBOBaTh U OL|eHWBAaTh CBOU JEMCTBUS U [IeUCTBUS APYTUX JHOJeln

T0 Oripe/ie/IeHHbIM L[eHHOCTHBIM KPUTEPHSIM.
1.4. OTiuunTe/IbHBIE 0CO0€HHOCTH/HOBU3HA MPOTrPaMMBbI

OT1/inunTeNbHbIE 0CO0eHHOCTH MPOrPaMMBbI

TeopeTnueckre 3HaHUS B XMMUU BeAylye. B CBsi3u € ycuieHMeM BHUMaHUS
K YUeHUI0, K CAaMOCTOSITeJTbHOMY TI03HAHUIO yualluxcsi 60/1bI10e MecTo B yueOHOM
TpeMeTe 3aHUMAlOT 3HaHHUSI O MeTOoZiaX M Crocobax yueOHOro rosHaHus. [1pu ux
orbope  YUHTBIBaeTCS, UYTO XHMHSA TIOJIb3YeTCS  JIKCTIepUMeHTaTbHbIMH,
TeOpeTUYeCKUMM U JPYTMMM MeTOJlaMM TI03HaHUs. B HUX COBOKYIHOCTH
XMMUUECKUH 5KCIIEPUMEHT 3aHUMaeT BeJlylllee MeCTO KaKk OCHOBHOW MeTO/[| U BU/|
T03HaHWsI XUMHH, C KOTOPBIMU TECHO CBsi3aHa XUMHYeCKasi TEXHOJIOTHSI.

B nmnaHe ycuneHUss METOJOJIOTMYECKOW HaNpaBJIeHHOCTH COJep KaHus
yueOHOTO MaTepuasa W B OIpefe/ieHHH T0C/eloBaTelbHOCTU €ero H3yueHust

YUUTBIBAKOTCA 3dKOHOMEPDHOCTHU XMMKWYECKOI'O IT0O3HdHUA:



6

1) B xumuu uccnenyeTcsi cHavasaa CBsI3b CBOWCTB BeLLIECTB C UX COCTABOM,
a YK MOTOM M3y4yaeTcsi UX 3aBUCUMOCTb OT CTPOEHUS.

2) Tlo3HaHWe B XMMHUU WJeT OT MPeJMeTHOrO pacCMOTPeHMs BelleCTB U
SIBJIEHUM B UX CTaTHUKe K W3yUEeHUIO JUHAMHUKHU MPOL[eCCOB, OT TpeACTaB/JIeHUN O
JVCKPETHOCTH Bel[eCTB U MPOLIeCCOB K MPe/CTaB/JIeHUI0 0 e[JUHCTBE JUCKPETHOCTH
Y HelpephIBHOCTH.

3) B mno3HaHuM BHauajse WCHOJBb3YKOT OJHOCTOPOHHUWE W HarJisiHble
MOJleTM BeIecTB U TMPOLIeCCOB, 3aTeM abCTpakTHble U Pa3HOCTOPOHHHUE,
TOCTENIEHHO YC/IOXKHSIeTCS TPOLeCC MOJE/NMPOBaHUsl BeLLeCTB, SIBJIEHUA W
TIPOLIeCCOB.

st mporiecca XMMHUYeCKOro MO3HAHUS XapaKTepHO:

-  W3yueHHWe WHJUBUAYaJbHOCTH XUMUUYECKUX OOBEKTOB, KOTOpas
TIPOSIBJISIETCS Uepe3 KaueCTBeHHbIe 0COOeHHOCTU UX CBOMCTB W MpeBpallleHu;

- OTpakKeHue HeorpaHWYeHHOW M3MEeHUMBOCTH BelLeCTB, UTO CTaj0 OAHUM
13 MeTO/0JIOTUUeCKUX TIPUHLIUIIOB U3yUYeHUs] XUMUU;

- T03HaHWe BHYTPeHHeM aKTHMBHOCTH U PeakIMOHHOW CrocoOHOCTH
BeIl[eCTB, OObSICHEHWe WX Ha OCHOBe CTPYKTYpPHOM, SHepPreTUueckod W
KWHETUYECKOU TeOpUM;

- pacKpbITHe B3aMMOCBSI3U CBOWCTB BEILECTB, UX COCTaBa U CTPOEHUS;

- KayeCcTBEHHOE W KOJIMUeCTBeHHOe OMMCaHre XMMHUeCKUX 00BEKTOB B UX
eIMHCTBE KaK OTpa)keHWe 3TOM B3aUMOCBSI3Y;

- UM3yyeHMe KaueCTBEHHbIX CKaykKOB, TPOUCXOASIIUX TIOf BIUSIHUEM
KOJIMUeCTBEHHBIX U3MEeHEeHUl;

- pacCMOTpeHHe [UCKPETHOCTM U HeMNpepbIBHOCTM B OpraHu3aliuu
Bell[eCTB, B X B3aUMO/eNCTBUSX;

- un3yueHUe (YHKLMM Bel[eCTB U UaCTHl] KaK C/Ie[[CTBUM UX CTPYKTYPHOU
opraHu3alyy;

- TeCHOe YyBs3bIBAaHWE HAYYHOTO TIO3HAHUSI C TNPAKTUKOW, TMOUCK

PdlIMOHAJIBHBIX CHHTE30B 1 CII0co00B YyIipaBJ/IEHUA UMMU.



HoBu3Ha nporpamMmmsl

[TporpaMMoii TIpeyCMOTPeHbI HOBBbIE METOAWKH TIPerofiaBaHus, B TOM
yncie — cMellaHHoe (rubpuaHoe) oOydeHue; oOydyeHHe C WCIOJ/Ib30BAaHHEM
KOMITbIOTEPHBIX TeXHOJIOTHM.

B miporpaMMe TpelyCMOTPeHO 3HauWTe/IbHOe YBeJMUeHre aKTUBHBLIX (popm
paboTHI, HarpaBJeHHBIX He TOJABKO HA BOBJIEUEHHE VYAIlUXCI B HAy4YHO-
HCCITeIOBATe/TbCKYIO ZIeITe/TbHOCTb U 0becrieueHre TIOHUMAHUS UMHA XUMHUECKUX
OCHOB OKpY)KaloIllero Mupa, HO HM Ha TpuoOpeTeHHe HABBIKOB, YMeHUM
CaMOCTOSITeJTbHO HWCKaTh HOBYIO WH(OpPMAI[MI0 U pa3/uuHble MYTH pelieHUs
XUMUUECKHX 3a/iayu Pa3HOTO YPOBHS CJIOKHOCTH.

IlaHHasi TIporpaMMa HCII0/Ib3yeT CHUCTeMY B3aWMOCBSI3aHHBIX 3aHATHH,
BBICTDOEHHBIX B JIOTHUYECKOW TIOC/Ie/0OBaTe/IbHOCTY W HalpaB/eHHBIX Ha
aKTHBH3alIMIO0 TI03HABATebHOU cdepbl 00ydaroiuxcsi TTI0OCPeICTBOM TIPUMeHeHUs
pa3HOOOpa3HbIX MearoruuecKuX TeXHOJIOTHMH U (HOopM paboThbl, HHTEIPUPYIOIIUX
pa3HbIe BU/BI JeSITe/TbHOCTH.

[Tpu peanu3ariii MPOTPaMMbl UCIIO/Ib3YeTCS TeXHOJOTHsS KPYITHOO/IOUHOM
rnoZiauv uWHMOpPMallMM M TIOTPY>KeHUs1 B TpeAMeT (OUHO) C TIOCTeAyroIen
CaMOCTOSITe/TbHOW MPOPab0TKON OCHOBHBIX BOTIPOCOB XUMUH TYTEM BBITIOJTHEHUS

KOHTPOJIbHBIX PaboT, TeCTOB, OTBETOB Ha MIPAKTUUECKKEe BOTIPOCHI.

YpoBeHb 0CBOeHUsI IPOrPaMMbI — YTy O/IeHHBIMN.

[TporpamMMma rmipe/iriosiaraeT u3yueHue TipefMeTa Ha yrjayO/IéHHOM ypOBHe,
MO/ITOTOBKY LIKOJbHUKOB K BBICOKOPEMTHHIOBBIM OJIMMIIMA/laM U TpeJHa3HayeHa
/IS OJJapeHHBIX  yuall[UXCsi, MPOSIBJSIOIIUX  TIOBBILLIEHHbI  WHTEpeC K

eCTeCTBO3HAHHUIO.
1.5. O0beM U CPOK OCBOEHHSA MPOrpaMMbI

O6wem nporpammel — 680 yacos.
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[TporpamMMma rmipezcTaB/sieT 000 COBOKYITHOCTh UYeTBHIPEX JIOTMUeCKU
3aBeplleHHbIX KypCOB, KOTOpble pellalT 3aaud (OpPMUPOBaHUS Hay4yHOTO

MHPOBO033peHus1 00yJaroluxCsl.

CpoK peanusalyy porpamMsl — 5 J1eT:
1 rop oOyuenusi: 136 yacos B rog;
2 rof, 00yueHusi: 136 yacoB B rog;
3 rof, obyuenusi: 136 yacoB B rof;
4 roz, 06yueHus: 136 yacoB B rofi;

5 roz oOyuenust: 136 yacoB B rof.

1.6. Ilesin ¥ 3ajauu NPOrpaMMbI

Ilens  mporpaMMmbl —  TIOJArOTOBKA  OJAPEHHBIX  IIKOJIbHUKOB
CTaBpOMoJIbCKOT0 Kpasi K BLICOKOPEUTUHTOBBIM OJIMMITMAJaM 10 XUMUM, Pa3BUTHE
WX WHTe/UIeKTyaslbHbIX, T[I03HaBaTe/lbHbIX MW TBOPUYECKUX CIIOCOOHOCTEH,

TIOBBIIIIEHWe 001[eKy/IbTYPHOTO U 00pa30oBaTe/IbHOrO YPOBHEH.
3aiauyu porpaMmbl

Obyuaromue:

- obecrieyeHre BBICOKOTO YPOBHS 3HAaHWUW  yualluxcs, TTOHWUMAaHUS
CYIIIHOCTU XWMUUECKUX SIBJIGHUA W 3aKOHOB, B3aMMOCBSI3U TeOpUUM WU
9KCIIePUMEHTA;

- OBJaflecHWe MeTOJaMH  UCC/Ie[JOBaHUsl  XUMHUYECKUX  CHUCTeEM U
(dbopmMUpOBaHHe yMeHMM pelllaTb XUMHUYECKHe 3a/laud TOBBILIEHHOTO YPOBHS
CJIOXKHOCTH Ha OCHOBe TJTyDOOKHX 3HAHWM U 3aKOHOMEPHOCTeH;

- pacimmpeHde W yriaybsieHWe  TpeACTaBIeHWM O  BO3MOXKHOCTSIX
XUMUYECKOT0 MUPOBO33DEeHUSI TIPU ONMMCAaHWK XUMUYEeCKUX SIBJIEHWM U MPOLIECCOB

OKpY’KaroIllero Mupa;



9

- (dopMypoBaHUe yMeHUW TpeACTaBAsATh WHGOpMALKi0 B BUAe Tab/uil,
rpaMKoB, CXeM, WCIO/b3ys MPU 3TOM KOMITbIOTEPHbIE MPOTrpaMMbl U CpeCTBa

cetu VIHTepHeT.

1) Pa3sBuBarouue:

- (dopMypoBaHUe TpeJCTaB/leHU O HayuyHOW KapThHe MHpa KakK 4YacTu
o011ieuesT0BeUeCKOM Ky/bTYpPhbl, O 3HAUUMOCTA XUMUW B Pa3BUTHHU LIUBWIM3ALIUN U
COBPEMEHHOT0 00IIleCTBa;

- pasBUTHUe TMpeJCTaBAeHUN O XUMHUM KakK (opme OIMCaHUs U MeTo/e
T03HAHUSI OKPY>Karoll[ero MUpa;

- ¢opmupoBaHUie O0OIUX CMOCOOOB WHTE/IEKTYaSbHOU [1esiTeTbHOCTH,
SIBJISTFOLI[UXCSI OCHOBOW TIO3HABAaTe/JIbHOW KY/IbTYDPbI, 3HAaUMMOW /i1 Pa3/TMUHBIX
cthep yenoBeYECKOM JeATE/TbHOCTY;

- pa3BUTHUe JIOTUUECKOTO U KPUTUUECKOTO MBbIIILIeHUs], Ky/JbTyphbl DeuH,

CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY.

2) BocnuTaTenbHbIe:

- (opMHpoBaHue Orpe/ie/IeHHOO0 MUPOBO33peHMUS], IPOTUBO/eHCTBYIOILIEr0
TEPPOPHU3MY U  JIKCTPEMU3MY, CBSI3aHHOTO C YCTOSSMH U 0ObIUasMu,
Hal[MOHA/TbHBIMU ¥ KY/JbTYPHbIMU  TPAJWLIUSIMM, HWCTOpUed  pervoHa,
Me)KHaI[MOHa/IbHOW 1 MeXXPeJIMrM03HOM TO/IepaHTHOCThIO;

- BOCTIIMTaHWE KayecTB JIMYHOCTH, 0OecrneunBarOINX COLHMATbHYIO
MOOHTBHOCTD, CITOCOOHOCTH MMPUHUMATh CaMOCTOsITe/TbHbIE PellleHHS;

- (dopMUpoBaHWe KauyeCTB MbIIUIEHHs, HeOOXOJUMBIX [I/Is afarTaiid B
COBpeMeHHOM MH(OPMAaLIMOHHOM 0O011[eCTBe;

- BOCTIUTaHHe yOe)KeHHOCTH B BO3MOKHOCTHU TO3HAHHS 3aKOHOB TIPHUPO/IbI
¥ WCTOJb30BaHUSl [JOCTKEHWM XWMHUM Ha 0/1aro pa3BUTUS Uel0BeUeCKOU
I[UBUANM3aIUHM; HeoOXOJUMOCTH COTPYAHUUYECTBA B TIPOIleCCe COBMECTHOTO
BBLITIOJIHEHUSI 33Jlay, YBa)XUTEJIbHOI'O OTHOIIIEHUS] K MHEHUIO OINIMOHeHTa IIpU

obcy>xeHn Mpob/ieM ecTeCTBeHHOHAYYHOTO COZlepKaHHWsl; TOTOBHOCTH K
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MOP&HBHO-BTHH@CKOﬁ OLlIeHKe HCII0J/Ib30BaHHA HAYUHbIX AOCTH)KEHHﬁ, UyBCTBd

OTBETCTBEHHOCTH 3a 3all[UTy OKpPY>KaroLei Cpesbl.
1.7. IlnanupyemMsble pe3y/ibTaTbl 0CBOEHMS MIPOrPaMMbI

1. IIpegMeTHBIe pe3y/bTaThl:

3HaHUe HeopraHWYeCcKou, OpraHNUeCKON XUMHH Ha yT/1y0/IeHHOM yPOBHE;

BJIaZieHHe OCHOBaMU 00111eii U (U3nIecKor XUMUU;

BJIaJleHWe TEeXHOJIOTUSMM U METOAUKAMHM peLleHUs] OJIMMIUA[AHBIX
3a/laHUM Pa3/IMYHOTO YPOBHS;

- 3HaHWe XWMUHU JIEeMeHTOB Ha yry0/ieHHOM YpOBHe.

2. MeTanpeiMeTHbIe pe3y/bTaThl:

- OB/Ia/leHre HaBbIKaMU CaMOCTOSITe/IbHOTO TpUOOpeTeHUs] HOBBIX 3HAHWM,
opraHu3alui yueOHON [eATeNbHOCTH, TIOCTAHOBKU Iiejiedd, TJlaHUPOBaHUS,
CaMOKOHTPO/II U OLIeHKA pe3y/IbTaTOB CBOEM [J1eATe/JbHOCTH, YMEeHHUSMU
Tipe/IBUIETh BO3MOXKHbIE Pe3yJ/IbTaTbl CBOUX [IeHCTBUM;

- yMEHHEe CaMOCTOSITe/IbHO TIJIAHUPOBaTh MYTU JOCTMXKEHUS Liejiel, B TOM
Yuc/ie albTepHATHBHBIE, 0CO3HAHHO BbIOMpaTh Haunbosiee 3¢deKTrBHBIE CITOCOOLI
pelilieHUs1 yueOHbIX 1 TI03HABaTe/IbHBIX 3a/ay;

- yMeHHe COOTHOCUTb CBOM JEUCTBUSI C IJIaHUPYEMbIMU pe3yJibTaTaMH,
OCYLLIEeCTB/ISTE KOHTPOJb CBOEM [leITeJIbHOCTH B TMpoLiecce JOCTH)KEeHHUS
pe3y/ibTaTa, OTpe/ie/IsiTh CII0CO0bI 1eHCTBUI B PaMKaX MpeJIOKeHHbIX YC/IOBUM U
TpeOOBaHM, KOPPEKTUPOBaTh CBOW [IeHCTBUSI B COOTBETCTBUHU C W3MEHSIOLeCs
CUTyal[ueu;

- IOHMMaHWe Pa3IM4Yuii MeXXJy UCXOJHbIMU (paKTaMU Y TUIOTe3aMU JJIs UX
00BSICHEHUSI, TEOPeTUUECKUMHU MOJIe/ISIMU U peabHbIMA OO0BeKTaMH, OBJajleHHe
YHUBEPCAbHBIMU yueOHBIMU IeHCTBUSIMU Ha TIpUMepaXx TUTIoTe3 [7isi 00bsICHeHUsT
M3BECTHBIX (DAKTOB U SKCIEPUMEHTA/TIbHOM TMPOBEPKU BbIIBUraeMbIX THIIOTE3,

pa3paboTKM TeopeTHUeCKUX MO/esiel MpoIieCcCoB WM SIBJIEHUM;
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- opmMupoBaHue yMeHUM BOCIIPUHUMATh, repepabaThiBaTh W MPebSBISTH
WHGbOpMAI[HIO B CJIOBECHOM, 00pa3HOM, CHMBOIMUECKOM (hopMax, aHaIM3UpPOBaTh U
riepepabaThiBaTh MOTyYeHHYI0 WH(GOPMAI[MI0 B COOTBETCTBUU C TTOCTABJI€HHBIMU
3a/lauamu;

- iproOpeTeHre OIbITa CAMOCTOSITEJILHOTO TIOMCKA, aHaiu3a W oTbopa
vHbopMalMM C  UCIOJb30BaHUEM  Pa3/MUHbIX HCTOUHUKOB, U  HOBBIX
MHGOPMALMOHHBIX TeXHOJIOTHHM [I7Is pellieHUst TI03HaBaTeTbHbIX 3a/1ay;

- yMeHHWe OIpejle/ISTh TIOHSTHS, CO3/aBaTh 000OIeHHs, yCTaHAB/IWBATh
aHaJIOTHH, KIaCCU(PHUIIMPOBAaTh, CaMOCTOSITE/TbHO BbIOMpaTh OCHOBAaHHUS M
KpUTepUHr /151 KnacCU(UKalUK, yCTaHaBAMBaTh NMPUUYUHHO-C/IEICTBEHHbIE CBSI3H,
CTPOUTH JIOTUUECKOe pPacCyK/eHre, yMo3akK/aoueHre (MHAYKTUBHOeE, [ielyKTHBHOe
Y TI0 aHaJIOTUU) U JieJlaTh BbIBO/bI;

- pa3BUTHe MOHOJIOTMUECKOW U AMa/JIOTHYeCKOW peuu, yMeHHs BbIpaXkaTb
CBOM MBIC/IM U CIIOCOOHOCTU BBIC/IyIIMBaTh cobecelHHKa, TTIOHUMaTh €r0 TOUKY
3peHus1, IpU3HaBaTh MpaBo /IPYroro yejioBeka Ha UHOe MHEHUE;

- OCBOeHMe TIDUEMOB [IeMiCTBUM B HeCTAHJAPTHBIX CUTYyal[UsiX, OBJafieHue
IBPUCTUUYECKUMH MeTOAaMU pellieHus Tipob/iem;

- hopmMupoBaHWe yMeHWM paboTaTh B T'PYIIIE C BBITIOJHEHWEM pa3TUUHbIX
COLIMANBHBIX POJIEH, TIPe/CTaB/STh W OTCTAaWBaTh CBOW B3IVISAALI U YOEXKIEHHS,
BeCTH IUCKYCCHIO, HaXOAUTD 00lijee pellieHWe U pa3pellaTh KOHGIUKThI Ha OCHOBE
COrJIacOBaHUs TO3ULMI U yuéTa UHTepeCcoB; OPMYIUPOBaTh, apryMeHTHPOBATh U

OTCTauBaTh CBOE MHEHUe.

3. JINUHOCTHBIE pe3yJibTaThl:
- C()OPMUPOBAHHOCTh MO3HABATE/bHBIX WHTEPECOB, UHTE//IEKTYalbHbIX U
TBOPUYECKUX CITOCOOHOCTEH yuaruxcs;
- yOe)KIEHHOCTh B BO3MOXKHOCTH TI03HAHWS TIPUPO/Ibl, B HEOOXOAUMOCTH
Pa3yMHOI'0 MCIO/Ib30BaHUS JOCT)KeHUU HAayKU W TEeXHOJIOTMM [JJ/IS1 aJbHEUILero
Pa3BUTHS Ue/IOBeUeCKOro O0O0Il[eCcTBa, yBa)keHHWEe K TBOPIIAM HAyKU U TeXHHKH,

OTHOLIIeHUe K (hU3MKe KaK 71eMeHTY 00I11eCTBeHHOM KY/IbTYDbI;
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- CaMOCTOSITe/IbHOCTh B TIPUOOpeTeHWH HOBBIX 3HAHWM M TPAKTUUYECKUX
yMeHUH;

-TOTOBHOCTb K BBIOOPY JKHM3HEHHOTO TIYyTU B COOTBETCTBUU C
CcOOCTBEHHBIMU MHTEpecaMHu U BO3MOKHOCTSIMU;

- MOTUBALUsi 00pa3oBaTe/IbHOM [esiTe/IbHOCTA IIKOJbHUKOB Ha OCHOBE
JIMYHOCTHO OPUEHTUPOBAHHOTO TIO/IX0/a;

- popMHpOBaHUe OTBETCTBEHHOI'O OTHOILIEHUS K YYeHWIO, TOTOBHOCTU U
CTIOCOOHOCTH, O0YYarOIMMXCsA K CaMOPa3BUTHIO M CaMO0Opa30BaHHI0 Ha OCHOBE
MOTHUBALIUA K OOy4YeHWIO W TI03HaHWI0, OCO3HAHHOMY BbIOODY M TIOCTPOEHHIO
JlaTbHeNller UHAUBUYalbHOU TPAEKTOPUHY;

- popMHupoBaHWe  1[eJIOCTHOTO  MHDOBO33D€HHS,  COOTBETCTBYIOIIETO
COBPEeMEHHOMY yPOBHIO pa3BUTHSI HayKu U  0OIeCTBeHHOW TIpPaKTUKH,
YUUTBHIBAIOIIEro COLMa/bHOe, KY/JIbTypHOE, SI3bIKOBOE, YXOBHOE MHOT0o0Opasuve
COBpeMEeHHOTr0 MUPa;

- opMHUpOBaHNEe KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOLeHUH U
COTPY/HUYECTBe CO CBePCTHHUKAMHU B Tpoijecce 0Opa3oBaTe/ibHOM, 00IeCTBEHHO
M0JIe3HOM,  yueOHO-UCCNeloBaTeIbCKOM, TBOPYECKOM W JIPYTMX  BUJIOB
JesiTeTbHOCTH;

- bopMUpOBaHUe 1IEHHOCTH 370POBOr0 M 0Oe3omacHOro obpasa >KU3HU;
yCBOEHUe MpaBWI UHAVBUYATBHOTO U KOJJIEKTUBHOTO 6e301acHOro MoBe/ieHusl B

ype3BbIUaHbIX CUTYaLUsIX, YTPOKAIOLMX >KU3HU U 3[0POBBIO JIFOIEH.

2. Opl"aHI/BaI.[I/lOHHO-HEJI[EII‘OFI/I‘IECKI/IE ydioBus pea/in3aliun

MPOrpamMmabI

2.1. fI3BIK peasM3any IPOrpaMMbI
Peanu3auyisi JOMOMHUTEBHOM 001jeob6pa3oBaTeibHOM 0011jepa3BrBatoILeit
rporpammel «OumIMazHash XMMHs» OCYILeCTBIIIeTCs Ha FOCYJapCTBEHHOM SI3bIKe

Poccutickoit ®@efiepaiiuy (Ha pyCCKOM $3bIKe).

2.2. ®opma o0yueHHsI: OUHasl.
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2.3. Oco0eHHOCTH pea/M3alii MPOrPaMMbI

[TporpamMma peanu3yeTcsi MO0 MOZAYIbLHOMY TpUHIMMY. OO6pa3oBarenbHast
rporpaMMa OpHEeHTHpOBaHa Ha yriyOnéHHYI0 TIOATOTOBKY B 007aCTU XUMHH
BbICOKOMOTHBUPOBAHHBIX TaJIAHT/IMBLIX 00yJarOIAXCS.

[TporpamMmMoi TIpelyCMOTPeHa CHCTeMa B3aMMOCBS3aHHBIX 3aHSITHUH,
BBICTDOEHHBIX B JIOTHYECKOW TIIOC/Ie0BaTeIbHOCTH W  HalpaB/eHHBIX Ha
aKTHBH3alIMIO IT03HaBaTeIbHOM Cdhepbl 00yUaroIuXCsl.

[Tpu peanu3aliiy MPOrpaMMbl HUCTIOIB3YeTCS TEXHOJIOTHS KPYTHOOI0UHON
roziauv UHGOPMaLUU.

Bosbltiasi yacTh BpeMeHM OTBOAMWTCS Ha pellleHre 3a/layu TOBBIIEHHOTO U
BBICOKOT'O YPOBHSI CJIOXKHOCTH.

[TlporpamMmmMoii  MpeAyCMOTPEHO  TpOBe/leHHe  TIPAaKTHUeCKUX |
nabopaTopHbIX pabOT 1O H3yYaeMbIM TeMaM U 3HAKOMCTBO C OCHOBaMH
TIPOEKTHOU [1eATe/TbHOCTH.

OOpa3oBaTesibHast MpoOrpaMMa BKJTFOUaeT B Ce0sl JIEKIWU, TTPAKTHKYMBI T10
PEIIeHNI0 XMMHUYEeCKHX 3ajjay, 1abopaTopHble paboThl 1 00pabOTKY TO/Ty4eHHBIX
JAHHBIX, BBITIOJTHEHUE KOHTPOJIbHBIX U TeCTOBbIX 3a/laHUH.

Cucrema OL|eHKH 3HAHUHM YYall[UXCsl OCYII[eCTBIISETCS TI0 MeXAyHapOAHON
IIKa’ie.

YyacTHe WIKO/JILHUKOB B TIpOTpaMMe OCYIIeCTBIIsIeTCsl Ha OromkeTHOMN

OCHOBe.
2.4. YcnoBus Habopa u opMUpPOBaHUSA TPy

[yt yuacTusi B Iporpamme TpUTJIAIalOTCs oOyvaromyecs: 7-11-x KaccoB
ob61eobpa3oBaresibHbIX OpraHu3auuii ropoga CraBporosisi u  IlInmakoBcKoro
paroHa.

st yuactysi B o6pa3oBaTe/ibHOM TIPOrpaMMe IIKOIbHUKaM Heo0X0AuMO:

- 1o/laTh 3as1BKY Ha oduiManbHOM caiite LleHTpa «Cupuyc26»,

- IPOMTH BCTYNUTEJIbHbIE UCTIBITAHMUS.

OOyueHue 110 MpOrpaMMe pa3/iesisIeTCsl Ha /iBe CTYTIeHU:
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1 crynens — 7-8 KJaccel;

2 cryneHb — 9-11 xyaccsl.

Ha 1-t0o crtyneHb oOyueHWs 3aUMC/ISIFOTCS yuallldecsi, OKOHYMBILIKE B
TeKylleM yueOHOM rozy 6 Kijacc, TofiaBiiive 3asBKy Ha caiite LleHTpa U yCIielHo
TIpoIe/iiiie KOHKYPCHBIN 0TOOP.

Ha 2-t0 cTyneHb 0Oy4yeHUs 3auUC/ISIOTCS ydYall[iecsi, OKOHUMBIIWE B
TeKylljeM yueOHOM Trozly 8 Kijacc, ToJaBiiive 3asBKy Ha caiite LleHTpa U yCIielHo
Tpollie/iliiie KOHKYPCHBIN 0TOOP.

KoHKypCHbII 0TOOp TpPOBOAWTCS Cpefj YYaCTHUKOB BCTYIUTEbHbBIX
UCTbITaHuM, HabpaBiive He MeHee 50 % 3a BBLIMIOJIHEHWE BCTYIUTETHHOTO
3a/jaHusl.

[TobenuTeny U Tpr3epbl BEICOKOPEHTUHIOBLIX OJIMMITHA/, U KOHKYPCOB, B
TOM YMCJIe, U MHOTOIIpeIMETHOM OJIMMITMa/bl 0 XUMHH, Opranusyemou LleHtpom
«[Touck» (ripupaBHMBaeTcsi K MyHULUnNanabHOMy 3Tamy BcOILl), nonyuaror
JOTIOTHATE TbHbIe OasIIbl.

ITo OKOHuYaHMM M3y4YeHUs] COOTBETCTBYIOLLIErO MOZYJIsA, ydaluecs
[OIYCKAIOTCS K IPOXOXKAEHUIO C/IeyIOLIero MOAYJIs 110 UTOTOBBIM pe3yJsibTaTam
o0yueHust ¥ TOPT(HOIMO TUUHBIX JOCTHXKEHUH.

YcoBUst KOHKYPCHOTO 0TOOpa rapaHTUPYIOT coO/I0/ieHe TpaB yuallyuxcs
B obnactu JomosHUTENBHOTO o0Opa3oBaHusi U 00ecrieunBarOT — 3auyKC/ieHue
Haubosiee CMIOCOOHBIX U TIOATOTOB/IEHHBIX OOYYarOIIUXCSI K  OCBOEHUIO
MPOrpamMMBbl.

KonuuecTtBo obyyaromuxcsi — 12 yeyioBeK B OJIHOM rpyTire.

YcnoBusi  ¢opMypoBaHMS ~ TPYII:  OJHOBO3pacTHble —  [PYMIbI
(dhopMHpYIOTCS M3 yuallMxcsi OAHOro Kiacca. [lornyckaercsi yuactve o0yuarommxcs
Oosiee MIaAIIMX K/IacCOB, YCTELIHOTO TPOLIeIINX KOHKYPCHbIe HCTIBITAHUS 3a

KJlacc 00yueHws..

2.5. @opMbI oOpraHM3anuy 4 NpoBe/ieHue 3aHATHHI



15

@®opMbl OpraHu3alli 3aHATHH: AyAUTOPHBIE (ITOJ HEMOCPeCTBEHHBIM
PYKOBOZICTBOM TperiofiaBatesisi). Takxke TIpeyCMOTPeHa CaMOCTOsITe/TbHasi paboTa
oOyuaroluxcs (3a paMKaMM y4yeOHOro IiaHa) TpY MOATOTOBKE K O/IMMITHAZiaM U
KOHKYpCaM.

dopMbl TIPOBeJleHUsT  3aHATHH: KOMOWHHPOBAHHBIE, TeOPeTUUECKHUE,
IIpaKTHUeCKWe, jabopaTopHble, CaMOCTOSITeNbHBIE, KOHTPOJIbHBIE,  3all[UdTa
TIPOEKTOB.

@®opMbI OpraHU3aIvK JesiTeIbHOCTH 00y YaroIIUXCS:

¢ppoHmanbHas: paboTa mejgarora CO BCEMM YYAI[UMHUCS OJHOBPEMEHHO
(becepna, moka3, 0ObsICHEHHE U T.11.);

epynnoeasi: opraHusanys paboThl (COBMECTHBIE [eWCTBUsA, OOIIeHHe,
B3aMMOIIOMOIIb) B Ma/lbIX Tpynmnax, B T.U. B Tlapax, /s BbIIIOJTHEHUS
orpe/eneHHBIX 3a/lau; 3a/laHHe BBITOIHAETCS TaKUM 00pa3oM, UToObl ObUT BHZIEH
BKJIaJl K&X/IOTO yyairerocs (Ipymmbl MOTYT BBITIOJTHATE OJJUHAKOBBIE WM pa3HbIe
3a/laHMs], COCTAB T'PYIIITLI MOXKET MEHSITHCSI B 3aBUCHMOCTH OT LIeJTH J1eATeTbHOCTH);

KO/1/1eKMugHAdsi: OpTraHM3aIys IPOo0/IeMHO-TIOUCKOBOIO W/ TBOPUYECKOTO
B3aMMOJIEMICTBUSI ~ MEXJy BCEMH  [J€TbMH  OJHOBpPeMEHHO  (pereTHLus,
TIOCTAaHOBOYHAsT paboTa, KOHIEPT, CO3/JaHHe KO/UIEKTUBHOTO TIaHHO U T.I1.);

UHOUBUOYA/NbHAS: OpraHu3yeTcs mAas paboTel C 0C000 OJapeHHBIMU

A€TbMHU, OJId KOPPEKLIMU HpO6€HOB B 3HAHUSAX U OTpa60TKI/I OTAe/IbHBIX HABBIKOB.

Pexxum 3ansaTuil. [Iporpamma peanusyetrcsi B r. CraBporiosie B OUYHOM

(dbopme oivH pa3 B Helesto 1o 4 ypoka. [IpogomkutenbHOCTh 1 ypoka 40 MUHYT.

2.6. OcHOBHBIE MeTOABI peau3aluM CoAeprKaHusAa NPOorpaMMbl

Pabota B paMKax TMporpaMMbl TpejriosiaraeT WHTerpalyio CieJyHoImx

METO/IOB.

MeTo/; AByMepHO# AUJAKTUKH
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B kauecTBe OCHOBHOI'O MeTO/la 00yUeHus1 UCTIOIb3YyeTCsl MeTO/, IBYMEPHOM
IUnakTuKd. HeoOX0AMMOCTb MCIMO/Ib30BaHUsI 3TOTO MeTo/a BO3HHUKAeT B TOM
C/lyyae, KOT/la 3HaHWM, yMeHWM U HaBBIKOB OOYyYaroIIMXCs, TMOJyuyeHHbIX Ha
ypOKax B LIKOJe, He [OCTaTOYHO /JiI OCBOEHHUs [OIOJHUTE/bHOM MPOrpaMMBl.
CyTb MeToJia ByMepHOW AUJAKTUKHU 3aK/IH0UaeTcsi B TOM, UTOObI B 3aBUCUMOCTH
OT YPOBHS TIO/ITOTOBKH JleTeli, OpraH130BaTh pe3y/bTaTUBHBIA yueOHbIN Tpolecc.
CucTeMHOe WUCIO/b30BaHHWEe METOZAA JIByMEpHOW [WJAKTUKH CIOCOOCTBYyeT
YCBOEHHIO CJIO)KHOTO MaTepuasa C OIepeXeHHWeM Ha HeCKOJIbKO JieT. JTO
MIPOMCXOJUT B pe3y/bTaTe COMpaJbHOrO AyOIMpoBaHMsl JAaHHBIX U MH(OpMaLUY,
paclvpeHysi IO/ TOHATUM W 3HAHUM, MPMMEHEHHs B pasHbIX CUTyaLUsIX U

PacCMOTPEHUsI C Pa3HbIX TOUEK 3PeHHUs.
IIpo6/1eMHBII METOJ

[Tpo6sieMHBIM MeTO/ BK/IFOUAeT CIIeKTP TTPUEMOB, KOTOPbIe MCTIOIb3YIOTCS
[T BBITIOJITHEHWSI UHTE/UIeKTYa/llbHBIX 3a/lad, 3aflaHuld W yIpaKHeHUW C
HEOJHO3HAUHLIMM  BapHMaHTaMU  pa3pellleHdsT  yueOHbIX WM peajibHBbIX
TIPOTUBOPEUMM B YCJIOBUSIX HefOCTaTKa WKW u30bITKa uH(opmaimu. OcHOBHas
oOpa3oBaresibHasi lie/ib TMPOOJEMHOTO MeTOZa 3aK/ouaeTcsi B OBJIaJieHUU
OOyUarolUMHUCS  aHA/UTHUYECKUMH  OTepaldsMyd  TaKAMH, Kak, HallpuMep,
CpaBHeHHe, co001ijeHHe, BBIBOZbBI, 3a CUeT aKTUBHON MBICTUTE/TLHOU /1@ TeTbHOCTH
B TIpoliecce pellieHus] pa3Ho0Opa3HbIX MPOJYKTHUBHO-TIO3HABaTe/IbHBIX 3a/au. Bcee
3aflaHis  0a3WpyrOTCS Ha UMEION[UXCA 3HAaHMSX U YMEHHUSX, OJHAKO
rpe/lyCMaTPUBalOT CaMOCTOSITe/TbHbIM MOUCK HOBBIX 3HAaHWUM, CBeZileHWH U (haKTOB,
KOTOpbIe TIOTPeOYIOTCS [/ pellleHusl TIpo0/ieMHOM 3azaud. B pe3ysbTaTe
OCO3HaHWe HeJOCTaTOUHOCTA COOCTBEHHBIX 3HAHUNW MOTHUBUpYyeT pebeHKa Ha
TOMCK HOBBIX 3HAaHWW, & 3TO OJHO U3 Ba)KHEUIIMUX YCJOBHK TBOPYECKOr'O rOCTa U
PasBUTHSL.

Cnemyer oOpatuTh BHMMaHHe Ha CaMOe Ba)XKHOe JOCTOUHCTBO
1po0/ieMHOTO MeTo/la OOyueHUsi — 3TO OB/aJ[eHHe TEeXHOJIOTHEW TPUHATHS

pEIJ_[eHI/Iﬁ B YCUIOBUAX CUTydllMM HeOIlpeae/j1eHHOCTH U/Unu HeOOJHO3HAYHOCTH,
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BJIEKYIIIUX 3a Co0O0¥ pa3pabOTKy pa3/MMUHbIX BAapHaHTOB peIeHusi MpobJieMbl,
npelyCMaTpuBaloux Aedurut uHGOpPMAallMd W JIaHHBIX, (UHAHCOBBIE

OrpaHWyYeHUs], HeJJOCTaTKH PeCypPCOB: ChIPbsl, MaTePHUATIOB U UHCTPYMEHTOB.
HccnepoBaTe/1bCKU METOJ,

Korma peur wuger 00 WCC/Ie[OBaHWM, uallle BCEro, BO3HMKaeT oOpa3
YUeHoro, KOTOprﬁ IMPpOBOAWT Ppd3HbIE 3KCII€EPUMEHTHI, I-ITO6I:;I IMIOTOM 3a4BUTH O
HOBOM OTKPBITUM WM u300peTeHuu. I1IKOIbHUKYA He BJafIelOT B TOJHOM Mepe
TeMH 3HAHMUSAMHU, YMEHHUSIMU W KOMIIETEHIIMSIMU, KOTOpPbIe II03BOJISIFOT Ce/aTh
BbIjaloIIleecs: OTKphITHE. B paMKax IporpaMMbl MCC/ieJOBaHKe OyeT CBSI3aHO He C
OTKPBITMEM WM W300peTeHHeM Uero-To IMPUHLMIIMAALHO HOBOro, a C
IIePEOTKPBITHEM, TO €CTh C OTKPBITHUEM HOBOrO /g cebs. OTO T03BOJIUT
IIKOJIbHUKY ~OBJIaJIeTh MEeTOJaMHM IIPOBeJIEHHs] MCC/Ie[JOBAHMS, TTOCTAaHOBKHU

3KCIIEpPUMEHTOB, I1IJIAHKWPDOBAHHA CcBOeM AedaTe/IbHOCTH.

[TpakTHUeCKUii MeTo/

B OCHOBy NpakTMYecKOro MeTojia IMOJIOXKEHO Mo3TarHoe (opMUpOBaHHeE
3HAaHWM, YMEHWW, HABbIKOB W KOMIIETEHLIMM 3a CuUeT peajv3alid [POEKTOB
TIPUKJIaTHOM HArpaB/JIeHHOCTH, TBOPUECKUX U MPAKTUUECKUX 3a/JaHUM.

[TpakTueckrii MeTOJ, — 3TO He TIPOCTO OpraHu3al[ysl TIPaKTUUYeCKON 4acTU
3aHSTHUS, a OBJIaJleHWe KOTHUTHMBHOW COCTAaBJISIFOLLENM 3a CUeT CaMOCTOSTE/bHOrO
nipuoOpeTeHus1 3HAHUM B COBOKYMHOCTH C METOZOM JIBYMEPHOM [AWJIJaKTUKH, a
TaK)Xe TMpPHMEHEeHUsI B TOW WM WHOM CTeNeH! APYIuX MeTOJ0B M TEeXHOJIOTUU

o0OyueHwusl.



YUEBHBbIN ITVIAH
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Ne HaumeHoBaHue Mopys, KonTakTHasi paboTa Dopmel

TeMbI | yueOHOT0 Kypca o0yyJaroImxcs C KOHTPOJIS /
Tripero/iaBaresieM, 4acoB aTTecTalyu

Teopusa | IIpaktuk | Bcero
a

1. 7 Kyacc «BBenieHue B MUpD WToroBbin

82 54 136
BeLLIeCTB» KOHTPOJTb
2. 8 kimacc «OCHOBHBbIE VToroBsiii
TIOHSITUS U 3aKOHbI 90 46 136 KOHTPO/JIb
XUMHUAN»
3. 9 knacc «OCHOBBI 00IIIeH WToroBbii
XAMUU. XUMUS 82 54 136 KOHTPO/JIb
3/1EMEHTOB»
4. 10 knacc «Oprannyeckas WToroBeii
86 50 136

XUMUSI» KOHTPOJIb

5. 11 knacc «CrioKHbIe WToroBeii
102 34 136

BOIPOCHI XUMHUMN» KOHTPOJTb
Uroro: 442 238 680




KAJIEHJAPHBIV YUYEBHBIV I'PAGUK

HaumeHoBaHue Mmoaysist, yue6Horo | I'og oOyuenusi | [lata Hauana | [lata okoHuaHus | KommuecTBo PexxuMm 3aHATUM
Kypca oOyueHust oOyueHust yuebHbIX

4yacoB
7 Kinacc «BBezeHve B Mup 1 08.09.2025 28.05.2026 136 1 pa3 B Hefesro0 110 4
BeLL|eCTB» ypOKa
8 knacc «OCHOBHbIE TIOHATUA U 2 08.09.2025 28.05.2026 136 1 pa3 B Hefesro 110 4
3aKOHbI XUMU» ypOKa
9 knacc «OCHOBBI 00IIIel XUMUHU. 3 08.09.2025 28.05.2026 136 1 pa3 B Hegestr0 110 4
XUMUS 3/IEMEHTOB» ypOKa
10 knacc «OcHOBBI 00111l XUMUHU. 4 08.09.2025 28.05.2026 136 1 pa3 B Hezesto 110 4
OpraHuueckasi XUMUsi» ypOKa
11 knacc «CrnoxHble BOMNPOCHI 5 08.09.2025 28.05.2026 136 1 pa3 B Hezesmto 10 4
XUMUN» ypOKa

19
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BBEJEHVE B MUP BEIIIECTB»

7 KJj1acc

Kypc «BBezneHve B MUp BelleCTB» MpeJHa3HaueH /i yJaluxcs 7 K/1acCoB.

Kypc 3HaKOMHUT 0Oy4aroldxcsi C OCHOBHBIMH TOHATUSIMHM, XUMUUYECKUMH
TEOPHUSIMH, JTOCTYITHBIMU 0000IIIeHHsIMIA MHUPOBO33PEeHUYECKOT0 XapaKTepa Ha OCHOBe
BBIIIOJIHEHUS 3aHMMaATe/IbHbIX OIbITOB, pelIeHWe HeCTaHJapTHBbIX 3a4ad U

ynpa}KHGHI/Iﬁ " 3a1a4 TTOBBILIIEHHOM C/I0OXKHOCTH.

B pe3y/ibTaTe 0CBOEHHS yU4e0HOTr0 Kypca 00y4aroIHiics JO/HKeH:

3HaTh: CHMBOJIbI XUMHWUECKUX 3/IeMEeHTOB; OTHOCHTe/bHble aTOMHbIe U
MOJIeKYJISIpDHbIe Macchl (pu3nuecKkue W XMMHUUeCKHe CBOMCTBA BO/bl; (r3nyeckue U
XUMHUUeCKHWe CBOMCTBa IPOCTOrO Bell[eCcTBa — KHC/I0PO/a; XUMUUECKHWW COCTaB,
CBOWMCTBA M TpPUMEHEHWe TOpHBIX TOPOJ: TIJIMHBI, TecKa, W3BEeCTHAKa, Mpamopa;
XUMHUUeCKU COCTaB, CBOWCTBAa W TMpHMeHeHWe MHHEepasioB: KBaplia, KasbluTa,
MarHeTHUTa (MarHUTHOTO )Kese3HsiKa), POJIOHHTA, cepbl, 30J10Ta,
Me/ld; XapaKTepu30BaTb KauyeCTBEHHbI W KOJIMUYECTBEHHBbI COCTaB MOJIEKYJIbI
BeIIeCTB; OCHOBHbIE K/IaCChl HEOPraHWYeCKHX Bell[eCTB U UX CBOUCTBA;

yMmeTh: 0003HauaTh CUMBOJIOM U 3HAKOM IpeIMeT W/WIH siBJieHUe; CTPOUTh
MO/ie/Ib/CXeMy Ha OCHOBe yCJIOBUM 3aZlauM W/Wu criocoba ee pellieHMst; IepeBOUTD
CJIOXKHYHO TI0 COCTaBy (MHOrOacrneKTHY) HWH(OpMaLWi0 M3 rpa@ruueckoro Wiv
¢opManu30BaHHOTO  (CMMBO/IBHOTO)  TpeACTaB/ieHus] B TeKCTOBOe U
Hao0OpOT; CTPOUTH cxemy, HaXO/UTh B TeKCTe TpeOyemyto
MH(GOpMaLMIO; OPDUEHTUPOBATbCSI B COZAEPXKaHUM HAy4YHOTO TeKCTa, TOHHWMATh

L[e/IOCTHBIM CMBICJI TEKCTa, CTPYKTYPUPOBATh TEKCT.

TemaTnuecKuu njiaH Kypca «BBe/ieHre B MUp BeleCTB»
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No HavmeHoBaHue KonTakTHas pabora ®OopMbI KOHTPOJIS /
TeMbI paszesa, TeMbl o0yuaroiuxcs c aTTecTalyu
ripernofiaBaresjieM, 4acoB
Teopus | IIpaktuka | Bcero
) Pazmen 1. TIpoctele 34 21 55
BellleCTBa
Tema 1. 6 5 11 | ppoHTaNbHBIN
[TepBOHauabHbBIE orpoc,
XUMHUEeCKUe TTIOHATUS TeCTUPOBaHUE
2 | Tema 2. Kucnopog. 6 6 12 | dbpoHTaNbHBIN
Okcuppl. OI1pOC,
BaneHTHOCTB TeCTUpOBaHUe
3 | Tema 3. 22 10 32 | ¢ppoHTaNbHBIN
KonvuecTtBeHHbIE OI1pocC,
OTHOLLIEHUS] B XUMHUU TeCTUPOBaHUe
Pazgen 2. CnoxxHble 48 33 81
BellleCTBa
4 | CnokHble BellleCTBa 38 21 59 | ppoHTaNbHBIN
onpoc,
rpakTUuyeckas
pabora,
KOHTPOJ/TbHAs
pabota
5 | Perrenue 3aziau 10 12 22 | hbpoHTaNbHBIM
orpoc,
rpaKkTUuJeckas
pabora,
KOHTPOJ/TbHAs
paborta
NToro: 82 54 136
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CojepxaHue Kypca «BBeJjeHre B MUP BellleCTB»

Tema 1. IlepBoHauanbHbBIe XUMUUECKUE TTIOHATUSA

Teopusa: EctecTBeHHble HayKd. XUMHUSA B CHUCTeMe eCTeCTBeHHbIX HayK.
HayuHblii MeTos MO3HaHUsA. XWUMHUS — HayKa O BellleCTBaX U MUX IpeBpallleHUsIX.
Uctopus xumun. Anxumusa. CoBpeMeHHass XxuMus. BelectBa U uX arperatrHble
coctosiHusl. IHAWBHya/ibHbIE BelljecTBa M CMecu. Pa3zzeneHve cmecel. ATOMBI.
Xumuueckyde 5sieMeHTbl. OTHOCUTENbHbIE aTOMHAsE W MOJIEKYJIIpHasi Macchl.
XuMuyeckue hopMyIbl. MoJieKy/Jibl. ATOMHO-MOJIEKYJISIDHASs TeOpUsl.
Knaccudukaiusi BeijectB. [IpocTbie ¥ CI0KHBIE BelecTBa. THIbI XUMUUECKUX

peakuui. Pearent. VicxonHsle BeljectBa. [IpoyKThl peakijun

IMpakmuka: Pabota B xumuueckoil Jabopatopuu. TexHuKa 6e30MacHOCTH.
OkcrniepuMeHT. M3yueHue sabopatopHoii mocyzabl. OmpeziesieHHe MacCOBOW [[0JTH
yjleMeHTa B XUMHUUeCKOM CcoeliHeHNH. Mofie/TupoBaHye MOJIeKyJl BeIlleCTB.

OcHogHble MemoObl U (hopMbl peaau3ayuu coO0epHCaHusi NPO2PAMMbl:

HarJisi[Hble: TIpe3eHTalusl,

CJIOBeCHBIe: BUIEOEKIHS,

IMpaKTHYEeCKHEe: pelmeHne 3a4ay.

Cpeocmea obyueHusi: TIepCOHA/IbHBIN KOMITBIOTED C BBIXOZIOM B UHTEPHET;

AEMOHCTDALIUOHHBIE MaTepHaJIbI; 06yqa}0Lu1/1e N JEMOHCTPAlJMOHHbIE (baﬁﬂbl.

dopma nodgedeHus: umMo208: TeCTUPOBaHUEe

Tema 2. Kucnopoa. Okcugbl. BaieHTHOCTB

Teopusi: Kucnopog. IlonyueHune Kuciaopoza B jabopatopuu. XuUMUYecKue

cBorcTBa Kuciopoga. Okcugel. BanentHocTs. Bo3gyx. ['opeHuwe BemjecTB Ha
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Bo3ayxe. Knaccudukanys okcuzaos. [IpruMeHeHre okcuioB. [TonyueHue KUciopoza B

IMMPOMBII/IEHHOCTH.

IMpakmuka: CoctaBienve ¢GoOpMyaT OKCHAOB. TexHUWKa 0e30MacHOCTH.

BKCHepI/IMEHTZ ImojiyyeHre OKCHJ0B

OcHogHble MemoObl U (hopMbl peaau3ayuu co0epHcaHusi NPO2PAMMbl:
HarJIs[HbIe: TIpe3eHTaIus,
CJIOBECHBIE: BU/Ie0JIeKIUS,

MpakTH4YeCKHe: pereHue 3a/a4.

Cpedcmea obyueHusi: TiepCOHATBLHBIA KOMITBIOTED C BHIXOZIOM B UHTEDHET;

AE€MOHCTPALIUOHHBIE MaTepudJIbl; O6yan-OU_[I/Ie N 1eEMOHCTPalJMOHHEIE (baﬁﬂbl.

(DOpMCI noogeoeHuUsl UMo208: TeCTUPOBdAHUE

Tema 3. KommuecTBeHHbIe OTHOLIIEHUS B XUMUU

Teopus: MoJsib — efuHULIA KOJIMUeCTBa BeljectBa. MosisipHas Macca. MosibHas

nonsi. 3akoH ABorazipo. MonsipHbiii 06beM ra3oB. [11oTHOCTE Ta30B. CMecH ra3oB

IMpakmuka: BbiBoA xXuMuUueckoil (opmysibl BeljecTBa II0 3/IEMEHTHOMY
coctaBy. PacueT macchl peareHTOB WM TMPOAYKTOB I10 YpPaBHEHUSIM XHMUUECKUX
peakiuii. Pacuer o6beMa ra3006pa3HbIX peareHTOB WM MPOAYKTOB M0 YpaBHEHUSIM
XUMUUeCKUX peakiuil. OripeseneHrie (oOpMys HeU3BECTHBIX BeleCTB IO
yPaBHEHUSIM XUMUUECKUX peaKLIUil.

OcHoBHble MemoObl U (popMbl peanu3ayuu COOepHCaHUsi NPO2PAMMbL:

HarJisi/[HbIe: Tpe3eHTalus,

C/IOBECHbIe: BU/E0/IeKIUs,

IMMpakKTH4YeCKHe: perieHre 3a/iay.
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Cpedcmea obyueHusi: TiepCOHATbHBINA KOMITBIOTED C BHIXOZIOM B UHTEDHET;

AE€MOHCTDALIUOHHBIE MaTepHUaJIbl; 06}7‘—1611-0]]_[1/1@ N JEMOHCTPAlJMOHHBIE (baﬁﬂbl.

dopma nodsedeHus: UMO208: TeCTUPOBaHUe

Pa3pen 2. CrioxxHble BelllecTBa

Tema 4. CnokHble BellleCcTBa.

Teopus. TlpaBwia 3ddekTrBHON paboTel ¢ gaHHbIMUA. OlleHKa KadecTBa
naHHbIX (Bepudukarus). [lonHota wuHbopmalu. TexHUKM 00pabOTKM JaHHBIX
CpeJCTBaMH 3JIeKTPOHHBIX Tabmuil. BasmeHnTHoCTh. CTPYKTypHbIE (OPMYJIBL
buHaphbie coeguHeHusi. Okcyabl. OKCUABL, MX COCTaB M Ha3BaHUsA. OKCUZbI
MOJIEKYJ/IIDHOTO U HEeMOJIeKYJ/ISIpHOTO CTpoeHus. Kuciorel. CocTaB KUCIOT U
knaccudukaiysa. MHAMKATOpPbl U W3MeHeHHWe WX OKpPacKd B Pa3/IMUHbIX Cpefiax.
[TpeacraButenu KUcaoT. CepHasi U COJisiHasi KUC/IOThI, UX CBOMCTBA W MpHUMeHeHUe.
Kucnotel OpraHuyeckue u HeopraHuuveckKue. OcHoBaHwus. CocraB
ocHoBaHu. Knaccudukauys. IlpeacraBurenu ocHoBaHui. Illenoum: rugpokcuzbi
Hatpus, Kanud U Kanblus. Comu. CoctaB coneu. Ha3Banue cosen. IlpencraBurenu
coseii. Ta/uT W  KaJbLUT: CBOWCTBA U TipuMmeHeHue. Kiaccudukaius
HEOPraHUYeCKHWX Bel[eCcTB. XUMUS B ObITy. XuMHS Ha KyxHe. XUMHUUeCKHe

nipodeccuu. YueHble-XUMUKU HOOeIeBCKUe JlaypeaThl.

Ilpakmuka. CoctaBneHve  Qopmya  cojiell  KUCAOPOJAHBIX  KHUCJIOT.
Knaccudukausi coneil 1Mo TNpU3HaKy pacTBOPUMOCTU. PelieHuwe 3ajau 1Mo Teme:
«Okcyapl ¥ ocHOBaHus». PemieHwe 3amau no TeMme: «KHUCIOTBI U COMU».

[TpakTrueckas pabora Ne 5 «Pacrio3HaBaHHe K/1aCCOB HEOPTaHUUECKUX BEIleCTB»

dopma nodeedeHuss umozo8: KOHTpoJsibHasg paboTta "OCHOBHBIE K/acChl

HEeOpPraHu4eCcKrUX COeJUHeHUN "

Tema 5. Pelienue 3a7au.



Teopus. IToBTopeHue Tembl «IIpoCTbie U C/IOJKHBIE BeLeCTBa».
Ilpakmuka. Pemenue 3azau 1o teme «IIpocTblie U C/I0)KHBIE BeleCTBa».

dopma nodsedeHuUs: UMO208: KOHTPO/IbHasi paboTa.
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METOIVNYECKNE MATEPHMAJIBI
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Ne | Ha3Banue pa3gena, | ®opmbl yuebHOTrO @OopMbl, METO/HI, MarepuranbHO-TeXHUUECKOe DopMbl
n/n TeMBbI 3aHATUSA TipueMbl 00yUueHUsl. OCHallleHue, AUJaKTUKO- KOHTPOJIs1/
ITeparoruueckue MeTOAWNYEeCKUM MaTepural aTrecTalyu
TeXHOJIOTMU

1 | IlepBoHauasmbHble | KombOuHupoBaHHas. | OObsCHUTETBHO- 1) OnopHbIe KOHCTIEKTHI; @dpoHTAaJIbHBIN
XAMUUECKUe WITFOCTPaTHUBHBIM. 2) Ilpe3eHTauuy; Or1poc,
TTOHATUSA YacTUYHO-TTOKMCKOBBIM 3) Buzeo ypoku; TeCTUPOBaHUe

VccnenoBareibCKUM. 4) TecTsl.

2 | Kucnopog. KombunupoBaHHast. | O0bsCHUTETHHO- 1) OnopHbIe KOHCIIEKTBI; ®poHTaTbHBIN
Okcugpl. WITFOCTPaTHUBHBIM. 2) Tlpe3enTauuy; orpoc,
BasieHTHOCTB YacTUYHO-TIOMCKOBBIN 3) Buneo ypokuy; TeCTUpOBaHUe

VccnenoBaresibCKUN. 4) TecTsl.

3 | KonmuyectBeHHbIe KombunupoBaHHast. | OObSICHUTE/TEHO- 1) OnopHbIe KOHCTEKTHI; ®poHTaNbHBIN
OTHOLLIEHHUS B W/UTKOCTPaTHBHBIM. 2) [IpeseHTauuy; o1poc,

XUMUHU YaCTUYHO-TIOMCKOBBIN 3) Bugeo ypokuy; TeCTUpOBaHUe
VccnenoBareibCKU. 4) TecTsl.
4 | CroxHble KombunupoBaHHast. | O0bsCHUTETBHO- 1) OnopHbIe KOHCIIEKTBI; @dpoHTAIbHBIN
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BelljecTBa W/UTFOCTPaTHBHBIM. 2) Ipe3eHTauuy; orpoc,
YacTUYHO-TOMCKOBBIN 3) Buzeo ypokuy; TeCTUPOBaHUe
WccnenoBaTe/lbCKUM. 4) TecCTbl.

Pemenue 3agau NupvuBuayanbHas | YaCTMUHO-TIOMCKOBBIM 2) [pe3eHTauuy; KOHTPOJIbHAsA
VccnenoBaresibCKUN. 3) Buneo ypokuy; paboTa

4) TecTsl.
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«OCHOBHBIE ITOHATHUA 1 3BAKOHBI XUMHWWN»

8 k/1acc

Kypc «OcHOBHbIe TIOHATUSL U 3aKOHBI XUMHW» TpeJHa3HaueH [Jis y4yaluxcs
8 Kaccos.

[TporpamMmMa TmpeAHa3HaueHa [/ Y4Yal[UXCs, KOTOPbIM HeoOXoAuMa
yriayOieHHas MOATOTOBKA K pa3/MYHbIM TypaM BCEPOCCHUCKOW OJIMMITHAZBI TI0
xumud. [Ipy mNpoBeleHUM 3aHSITUM aKIeHT /JieflaeTCsl Ha COBepIleHCTBOBAaHUE
3HAaHWH, YMEHUH B peIleHWH OJIMMITHAJHBLIX 3a/lau 10 XUMHH, TMPOOYKIeHWe U
3aKpeIvieHHe WHTepeca K yriayb/eHHOMY HW3y4ueHHIO TIpefiMeTa, pa3BUTHE
TBOPUECKMX CIOCOOHOCTeN. AKIIEHT Je/laeTCsi Ha ITPAKTHUKO-OPHEeHTHPOBAHHBIMN

nozxo/, v mpobeMHoe oOyueHue.

B pe3ysibTare 0CBOEHHUsI y4eOHOT0 Kypca 00yUaroMiicsi A0/DKeH:
3HaTh:

- XapaKTepHble 0COOeHHOCTHU 3/IeMEHTOB pa3/IMUHbIX rpyrit [lepuoguyeckoit
cuctemsl I.11. MeHpeneeBa;

-0 XHMHUU S$-3/IEMEHTOB: UX CIeKTpalbHbIX XapaKTepUCTHKax U (PU3MKO-
XUMHUECKUX CBOMCTBAaX COeAWHEHHM, a TakKKe O HaXOXKAeHWM WX MUHEPAJiOB B
nipupojie (CUIbBYH, TauT, OapyT. U3BECTHSK U T.[.);

- Q/ITOPUTMBI PEIlIeHUs] TUIIOBBIX 3a/lau W3 OJIMMITHAZ, a TaKXe YyMeTb
HaXOZWUTb Y TIPUMEHSITh WX TPU pellleHn KOMOMHUPOBAHHbIX 3a/1ay;

- THUIIbI KPUCTA/IJIMYECKUX PELIETOK KU YMETh OIIpeAesiiaTh UX IVIOTHOCTD.

yMeTh:
- aHAJIU3MPOBAaTh YCJIOBUS TeOPETUUYECKUX 3a/jay, YUUThIBATh IPU pellleHUun

vHbopmaluto 0 GU3NKO-XUMHUUYECKUX CBOMCTBAX TeX WU UHBIX BeIeCTB;
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- pelaTh pacyeTHbIe 3a/laud C UCIOIb30BaHWEM MOHATUM «MaccoBasi JOJIs»,
«KOHCTaHTa [UCCOLMALN», «CKOPOCTb XMMHUUECKOW peakLUh», «KOHLIeHTpaLusl
Bell[eCTBa»;

- peluaTh 3a7ja4y Ha MPUTrOTOB/IEHNE PACTBOPOB M CMeCeH C UCM0J/Ib30BaHUEM
OoJiee KOHL|EHTPHPOBAHHBIX PACTBOPOB WJ/IM KPUCTAaJ/IOTHPATOB,;

- HaXOJUTb pAa3HULly MeXJy 3apsiZioM, BaJeHTHOCTbIO U CTelleHbI0
OKHCJIeHUs], YMEeHHe OIpesesIsATh UX JJI1 Pa3/IMYHbIX YaCTHL];

- TPOBOJUTH TeOpeTUUeCKUi pacyeT MacC U OOBEMOB peareHTOB [Jis
TIPOBe/IEHUS] CUHTE30B U YMEHUe OIpe/le/IUTh BbIX0/, XUMUUeCKOW peakLIiu;

- MMCaTh YPaBHEHUS TUIPOJIU3a U OTPeJe/ISiTh TI0 HEMY PeakLUI0 CpeJbl.

TemaTnuecKuu njiaH Kypca « OCHOBHbIEe IOHATHS U 3aKOHbI XMMHU»

Ne HaumeHoBaHue Mozyis, KonTakTHasi paboTa DopMmel
TEMBI yueOHOTO Kypca oOyyJaroImxcs C KOHTPOJIS /
rperiojilaBatesieM, 4acoB | arTecTalyu
Teopus | IIpaktu | Bcero
Ka
1. | IlpaBuia TeXHUKU 2 2 | bpoHTa/IbHBI
6e3omnacHocTy. BBeeHme. 1 ompoc
2. | TeopeTrueckue T0I0KeHUSI 24 24
1 0011[1e BOTIPOCHI XUMUU
3. | Jlekiusi Ne 2 «CoBpeMeHHbIe 24 24
Tipe/iCTaB/IeHUs O CTPOEHUHU
aTtoma. [Teproanueckuii
3aKOH»
4. JTexuyst Ne 3 « XMMHUeCKHe 14 14
peakuun»
5. | IIP3-1 «PerieHue 3aziau no 6 6 | bpoHTa/BbHBI
XUMMHM C d/IeMeHTaMu
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KaueCTBEHHOT'O aHa/IN3a» i1 oripoc

7. [TP3-2 «3agauu Ha 10 10 | ppoHTAaNTBHBI
BbIUKCJIEHHE MaCChl 1 O1pocC
(06BeMa) KOMITOHEHTOB
CcMecHu»

8. JIabopaTOpHbI MPAaKTUKYM 8 8 | oTuer 10O
«CBoliCTBa MeTaI/IOB U UX nabopaTopH
CoeTUHEeHUI» oii pabore
JIabopaTopHbIi TPAKTUKYM 6 6
«CBOMCTBa HEMETAJIOB U UX
coeIMHEeHU»

9. ITP3-3 «Bopa. PacTBopbI» 24 6 30 | ycTHBIM

orpoc

10. WTOroBBIM TECT. 2 2 | TeCTUpPOBaHU

e

11. WToroBasi KOHTpPOJIbHas 2 2 | KOHTPOJIbHA
paborta. s paboTa

12. AHanus TecTta u 4 2 4
KOHTPOJIbHOM paboTHhI.

Wtorosoe 3aHdATHE. 2 2
Hroro: 90 46 136

Conepmaﬂne KypcCa «OCHOBHBIE MOHATHSA U 3aKOHbI XUMHH»

Tema 1. BaxHeli1lMe K/1acCbl HEOPraHUUECKUX COeIMHEHUM

Teopusi: T'eHeTHUeCKWU psif, MeTa/la. ['eHeTUUeCKUM psif, HeMeTaslla.

OO61iast XapakTepuCTHKa OKCHJOB U THAPOKCUIOB. AMboOTepHble THAPOKCH/BI.

CBolicTBa aM@oTepHbIX CcoefuHeHUWM. ['eHeTMYecKasi CBs3b MeXAY KjaccaMu
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HeopraHuueckux coefuHeHuil. CosernofobHble BelljecTBa. JleTyune BO/JOPOJHBIE

COeTUHEHUSs].

IIpakmuka: PaboTta B xumMudeckoit yabopartopun. TexHuka 6e30macHOCTH.
OkcniepuMeHT. [TosiyyeHWe TMAPOKCH/IA aJFOMUHUSL U UCC/ie[JOBaHUe ero CBOMCTB.
[ToiyueHne THAPOKCHJA IMHKA W WCC/e[loBaHHE ero cBoucTB. KauecTBeHHbIe
peakiuu.

OcHogHble MemoObl U (popMbl peanu3ayuu COOepHCaHUsi NPO2PAMMbL:

HarJIsiZiHbIe: TIpe3eHTaLusl,

CJIOBeCHbIe: BUJEO0JIeKLINS,

IMNpaKTU4YeCKHe: pellieHre 3a4ay4.

Cpedcmea obyueHus:: iepCOHA/TbHBIN KOMITBIOTEDP C BBIXOZIOM B UHTEPHET;
JIEMOHCTpALIMOHHbIE ~MaTepuasbl; oOOyuyarol[ie ¢ JeMOHCTpPAlMOHHBIE

(daubl.

dopma nodsedeHus1 UMo208: TeCTUPOBaHUE

Tema 2. CoBpeMeHHbIe Mpe/iCTaB/IeHUsI O CTPOEHUM aToMa.

[TeprorueCKUi 3aKOH

Teopusi: Knaccudukarusi XMuMUUeCKUX 371eMeHTOB. [lepruoinueckuii 3aKOH.
[Tepuogpl. I'pynmbl. XapakTepuCTHKa dJjieMeHTa TII0 ero II0JIOKEHUH) B
nepuoguueckon  cucreme. CrpoeHre atoma. fapo aroma.  M30TOmBbL
PaZin0aKTUBHOCTh. SlepHble peaki[uu. DJeKTPOHBI B aToMe. ATOMHbIe OpOHTasH.
ONeKTPOHHbIe KOH(PUTypaluy aTOMOB. VI3MeHeHUsI CBOMCTB 3/1eMEHTOB B MeprUoAax

Y I/1aBHBIX noArpyrnmnax [leproguueckoit CUCTEMBI. D1€KTPOOTPULIABTE/TbHOCTb.

HPCIKleKCIZ Pemienue 3aad4 C HUCII0J/Ib30BaHHUEM CTEXMOMETPHUUYECKHX CXEM.

3aZlaud Ha aTOMHCTHKY. 3a/laui Ha BbIUMCIeHWe Macchl (06bemMa) KOMITOHEHTOB
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cvmecu. Pabora B xumuueckoir mabopatopuu. TexHukKa 0e30MacHOCTH.
OKCIlepUMeHT.
OcHogHble MemoObl U (popMbl peanu3ayuu COOepHCaHusi NPO2PAMMbL:
HarvisiiHbIe: TIpe3eHTalus,
CJIOBeCHbIe: BUJIEO0JIEeKLINS,

IIpaKTUUYeCKHe: pelleHue 3a7au.

Cpedcmea obyueHus:: iepCOHA/TbHBIN KOMITBIOTEP C BBIXOZIOM B UHTEPHET;
JeMOHCTPALIMOHHbIe MaTepuasbl; o0Oydyarolive | JAeMOHCTPaLMOHHbIe

(baiibl.

dopma nodsedeHus UmMo208: TeCTUPOBaHUE

Tema 3. CTpoeHue BellleCTBa

Teopusi: Xvumudeckass CBsi3b M 3Heprusi. KoBaseHTHas cBsi3b. CBOWCTBa
KOBaJIeHTHOU CBsA3U. VOHHasg CBsi3b. MexXMoneKy/sipHble CBA3U. BaneHTHOCTb u
crerneHb OKWC/IeHUs. CTpoeHre MOJieKyJl. TBepablie BelllecTBa. CTpoeHHe TBEPAbIX

Tea. OKHUCIUTe/TbHO-BOCCTAaHOBUTE/IbHbIE peaknuu.

Ilpakmuka: CocTaB/ieHWe OKUCIUTEIbHO-BOCCTAaHOBUTE/ILHBIX —peaKlUi.

Pabora B xuMryeckoi 1aboparopuu. TexHuka 6e30rmacHOCTH. DKCIIepPUMEHT.

OcHogHble MemoObl U (hopMbl peaauzayuu COOepHCaHUsi NPO2PAMMbL:
HarJIsiZiHbIe: TIpe3eHTallys,
CJIOBeCHbBIe: BUI0JIeKLINS,

MNpakKTU4YeCKHe. pelieHre 3a4ay.

Cpedcmea obyyeHus:: IepCOHA/TbHBIN KOMITBIOTEP C BBIXOZIOM B UHTEPHET;
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JeMOHCTPALIMOHHbIe MaTepuaibl; o0Oydaroliye U JAeMOHCTPaLOHHbIe

(baiibl.

dopma nodsedeHust UMo208: TeCTUPOBaHUE



METOIVNYECKNE MATEPHMAJIBI

34

Ne HasBanue pa3pena, dopmbl yueOHOTO @OpMBbI, METO/IbI, TTPUEMBI MarepuraibHO-TeXHUUEeCKOe OCHALLleHNe, D opMBI
/i TeMbI 3aHATUA o0yuenust. [Tegarornueckue JWAKTUKO- MeTOANYeCKUM MaTepual KOHTPOJIs/
TeXHOJIOTUU daTTecTaluuu

1 | Tema 1. Komb6unupoBaHHas. | O6bsACHUTETEHO- 1) OnopHbIe KOHCTIEKTBHI; @®poHTa/IbHBIN
Baxueliime W/UTFOCTPaTHBHBIM. 2) IIpe3eHTauuy; or1poc,
XUMHUYecKue YaCcTUYHO-TTOMCKOBBIN 3) Buneo ypokuy; TeCTUPOBaHue
TIOHSATHS Y 3aKOHBI. VccnenoBareibCKUM. 4) TecTsl.

2 | Tema 2. KombunupoBaHHast. | O0bsCHUATETHHO- 1) OnopHbIe KOHCTIEKTBHI; @dpoHTaIbHBIN
CoBpeMeHHbIe W/UTKOCTPaTHBHBIN. 2) I1pe3eHTauuy; 011poC,
Tpe/iCTaB/IeHUs O YacTUYHO-TTOMCKOBBIN 3) Buzeo ypokuy; TeCTUPOBaHUe
CTPOEHUH aToMa. ViccnemoBaTe/ibCKUM. 4) TecThl.

3 | Tema 3. Ctpoenne | KombuHupoBaHHasi. | OObSICHUTE/LHO- 1) OnopHbIe KOHCITEKTHI; ®poHTaTbHBIN
BellleCTBa. WJUTFOCTPaTHBHBIN. 2) [IpeseHTauuy; orpoc,

YaCcTUYHO-TIOMCKOBBIN 3) Bugeo ypokuy; TeCTUPOBaHUe
VccnemoBaTeibCKUM. 4) TecCThl.

4 | Tema 4. KombunupoBaHHast. | OObSICHUTEIBHO- 1) OnopHBIe KOHCIIEKTHI; ®poHTaNbHBIN

XuMHUyeckue WITFOCTPaTHUBHBIM. 2) Ilpe3eHTauuy; Or1poc,
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peakiyu.

YacTUUHO-TIOMCKOBBIHN

WccnenoBaTe/bCKUMN.

3) Bugeo ypoky;
4) TecTsl.

TeCTUPpOBaHHE
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«OCHOBBI OBIIEN XUMIUU. XUMUA JIEMEHTOB»

9 kacc

Kypc «OcHoBBI 00ieli XxuMuKu. XUMHUS 37eMEeHTOB» TIpefHa3HaueH s
yyaimuxcs 9 kiacca.

B Kypce cucrteMaTu3UpyloTCa U 0000I[afOTCS XUMWYECKHWe 3HaHUS,
HeoOXouMbIe JJisi TOHUMaHUsI OCHOBHBIX K/ITaCCOB HEOPraHWYeCKUX COeIMHeHUH, UX
CTPOeHMSI Y CBOWCTB.

Kypc mo3BoJsisieT 00yJaroImuMcst TIOBTOPUTh CTereHb OKHC/IeHWs, OWHapHbIe
COeIMHEHWs, TUMbl XWUMUYECKOM CBSI3U, XUMUYECKUe CBOMCTBA OCHOBHBIX KJ1aCCOB
HeOpraHuveCKux COeJVHEHUM, KpPUCTa/UIMYeCcKre BellleCTBa, UWCTble BeleCTBa U

cMecCH.

B pe3y/jbTaTe 0CBOEHHUSA y‘—lEﬁHOFO KypcCa oﬁyqamumifmﬂ AOJ/IKEH:

3HATh:

-CUMBO/IbI  XMMWUYECKUX  3/7IeMEHTOB; OTHOCUTE/IbHble  aTOMHble U
MOJIeKY/IIpHbIe MacChl (hH3UUecKrue U XMMHUUYeCKhe CBOMCTBA BOJbI; (pu3nueckue U
XUMHYECKHe CBOWCTBA BeEIeCTB, CBOUCTBA U MPUMEHEHWE TOPHBbIX MOPOJ: TJIMHbI,
recka, W3BECTHsIKAa, MpaMoOpa; XWUMHWYECKUM COCTaB, CBOMCTBA U MpPUMeEHEeHHe
MUHEpaJioB: KBaplla, Ka/bL[UTa, MarHeTWTa (MarHATHOIO J>KeJie3HsIKa), POJOHMTA,
cephbl, 30/I0Ta, Me/Id; XapaKTepu30BaTh KaueCTBEHHbIM W KOJIMYEeCTBEHHbIM COCTaB
MOJIEKY/TbI BEI|eCTB; OCHOBHbIE K/1aCChl HEOPraHUUYeCKUX BeleCTB U UX CBOWCTBa;

- OCHOBHbI€e MOHSATHSI XMMUH, Ofpe/iesieHHble CoflepKaHueM;

- 3aKOHbI COXPaHEeHUs1 MaCChl U SHEPIUY;

- IepUOANYeCK1 3aKOH;

- CBOMCTBA HEMETA/VIOB U UX COeMHEeHUM.
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yMeThb:

- TIPOBOJWTb BBLIUMC/IEHWS, CBSI3aHHBbIE C BBIPAKEHHWEM KOHIIEHTPALU1
BeIIleCTB;

- WCTOJIb30BaTh MpHUOOpeTeHHble 3HAHWS W YMEHHUs B TIPaKTUUECKOU
JesITe/IbHOCTU 1 TIOBCeTHEBHOM >KU3HU [IJIST:

- 0OBSICHEHUS] XUMHUUECKUX SIBJIEHUH, TTPOUCXOAAIINX B TIPUPO/e, OBITY U Ha
TIPOM3BO/ICTBE;

- ompezie/ieHHs BO3MOXKHOCTH TIPOTEKaHWS XMMHUECKUX TIpeBpallieHnid B
PA3IMUHBIX YCIOBUSIX M OLIEHKU WX TTOC/IeJCTBHM;

- 9KOJIOTMUECKH TPAMOTHOTO MOBE/IEHUS B OKPY Karolllel cpejie;

- OIIEHKW BJIUSTHUSI XUMHUECKOTO 3arps3HeHMs] OKpPY’KaroIlled cpefbl Ha
OpraHu3M uejioBeKa U ApyTye KUBbIe OPraHU3MBbI;

- Oe3omacHoro oOpallieHUss C TOPIOUMMH W TOKCUYHBIMH BeIIleCTBaMH,
nabopaTopHbIM 000pyIOBaHUEM;

- TIPUTOTOBJIEHWS] pacCTBOPOB 3aZlaHHON KOHIIeHTpal[uM B ObITY U Ha
TIPOM3BO/ICTRE;

- KPUTHYECKOH OLIeHKH /[IOCTOBEPHOCTH  XWMHUYECKOW  uHdopMarmu,

MOCTyTarollel U3 pa3HbIX UCTOYHUKOB.

TemaTnueckui myiaH Kypca «OCHOBBI 00111ell XuMuH. XUMHUSI 3/71IeMEeHTOB»

Ne HaumeHoBanue moayis, KonTakTHasi pabota DopMbI
TeMblI yueOHOT0 Kypca 00yuaroImuxcs C KOHTpPOJIA /

nperiogaBaresjiemM, 4dCOB dTTeCTaln

Teopus | IIpaktu | Bceero

Ka

1. | [IpaBu/ia TeXHUKU 2 2 | (bpoHTAaNBbHBI

be3omacHocTy. BBeseHue. i1 orpoc
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2. | JTekius Nel «OcHOBHBIE 12 12
TIOHATUS U 3aKOHBI»
3. | JTekius Ne 2 «OCHOBBI 9 9
o0111et XUMHH»
4. | TIP3-1 «XuMuueckue 10 12 22 | hpoHTaBHBI
TrpeBpalleHrs BelleCTB» 1 01poc
[TP3-2 «PacTBOpHBI» 10 4 14 | dbpoHTa/NIBHBI
1 ompoc
[TP3-3 «3aKOHOMepHOCTHU 7 14 21 | dpoHTaTBHBI
MPOTeKaHUSI XUMUUYeCKUX 1 orpoc
peakiy»
JIabopaTOpHbIii MPaKTUKYM 19 4 23 | oTYeT 1o
«Pertenue naboparopH
5KCIepUMEHTA/IbHBIX 3a/jau» oii pabore
JTabopaTOpHbI TTPAKTUKYM 4 4 | oTuet no
«CBOMCTBA HEMETA/VIOB U UX nabopaTopH
CcoeJMHeHU» oii pabore
[1P3-3 «TurpoBaHue, ero 12 4 16 | ycTHBIM
BU/IbD» onpoc
10. WTOroBBIM TECT. 2 2 | TeCTUpPOBaHU
e
11. WToroBasi KOHTpO/IbHas 2 2 | KOHTPOJIbHA
paborta. s paboTa
12. AHanu3 TecTta u 2 4 6
KOHTPOJTbHOM paboThI.
13. NTorosoe 3aHsATHE. 1 2 3
Hroro: 82 54 136
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Cojepxanue Kypca «OCHOBBI 00111eid XUMHHA. XUMHSA 37IEMEHTOB»

Tema 1. BelllecTBO 1 XMMHUeCKasi peakLus

Teopusi: ATOMBI, MOJIEKYJIbI, BelleCcTBa. XHWMUUYECKHWE peakluud U UuX
knaccudukaiuu. TeroBble 3¢ deKTbl XUMHUUYECKOW peakiud. TepmMoxuMuueckue
ypaBHeHUs. 3akoH ['ecca u ero ciefctBusi. CKOPOCTb XUMUYECKOW peaki[id. 3aKOH
JIeMCTBYIOLMX MacC. 3aKOH JeHMCTBYIOLMX MacC. 3aBUCUMOCTb CKOPOCTH peakKLiu OT
TeMreparypbl. OHeprusi akTuBaluu. XUMHUYecKoe paBHOBecue. XUMHUUeCKOe
paBHOBecue. KoHcraHTa paBHOBecusd. IIpuniun Jle Illatenbe. DmeKTpoidTruyeckas
muccouranms. KoHcranta paucconmanuu. KucnotHocts  cpenbl.  BogopopgHbiin
rnokasartenb. VoHHble ypaBHeHus. ['maposnu3. XuUMHUUeCKWe MCTOYHMKKA TOKa.

OJIEKTPOJIU3.

Ilpakmuka: PacueTel 1O TepMOXMMHUYECKUM ypaBHeHUsAM. 3ajaud Ha
pacTBOPBI: KPUCTA/UIOTUAPAThl, 0JleyM, PAaCTBOPUMOCTb, MOJISIDHAasl KOHLIEHTpaLUsl.
OnekTposms3. 3akoH Papazes. 3azauu Ha 3akKOH ['ecca, cTaHfapTHas SHTa/bIIUA
peakiiui. Pabora B Xumuueckoi saboparopun. TexHuka 0e30MaCcHOCTH.
OkcrniepuMeHT. KadecTBeHHble peakl[MM Ha HMOHbI W HEKOTOpble Ta3000pa3Hbie
BellecTBa. OripefiesieHre Coied U UX CpeJ PaCTBOPOB.

OcHogHble MemoObl U (popMbl peanu3ayuu COOepHCAHUSI NPO2PAMMDL:

HarJIsiiHble: rpe3eHTarus,

CJIOBECHbIE: BUJIeOIEKLIUS,

IMpakKTH4YEeCKHe: pemeHre 3a/iay.

Cpedcmea obyueHus: TiepCOHATbHBIA KOMITBIOTED C BBIXOZIOM B UHTEPHET;

JeMOHCTPAIMOHHBIe MaTepyaJsIbl; 00yyJaroiiye 1 1eMOHCTPAI[MOHHbIe (hali/ib.

dopma nodsedeHus UMO208: TeCTUPOBaHUE
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Tema 2. OCHOBBI KOJTMUECTBEHHOTO aHa/IM3a

Teopus: Turpumerpuueckuii (00beMHBIM) aHanu3. OCHOBHBIE TIOHSTHUS
TurpanT. Touka 5KBUBA/e€HTHOCTH. AJIMKBOTHas foJss (anvkBoTta). VHTepBan
nepexoZia MHAWKaTtopa. KpuBasg TUTpoBaHMsS. PeakTuBbl, TIpUMeHsieMble B
TUTPpUMETpUUeCKOM aHamm3e. OKUC/IUTE/bHO-BOCCTAHOBUTEIbHOE TUTPOBAHME.
[lepmaHraHatoMeTpusi. Nopgometpus. NopgumeTtpusi. bpomowmeTtpusi.
Huxpomarometpusi. KUC/IOTHO-OCHOBHOE TUTPOBaHMe.

IMpakmuka: Cniocobbl BbIpa)KeHUSI KOHILIEHTpPAMi B TUTPHUMETPUUYECKOM
aHanmuze. [IpuroroBsieHVWe pacTBOpa COJell HY)XHOW KOHLeHTpaluu. Peakuuu
OKHCJIeHUSI-BOCCTaHOB/IeHUs.  OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE — TTOTEHL[HAAJIBI.
YpaBHeHue HepHcra.

OcHogHble MemoObl U (hopMbl peaau3ayuu coO0epHCaHusi NPO2PAMMbl:

Har/siiHbIe: Mpe3eHTalus,

CJIOBECHBIE: BUJ0JIeKLIUS,

IMpakKTH4YeCKHe: perieHre 3a/iay.

Cpedcmea obyueHusi: TiepCOHATBHBIA KOMITBIOTED C BHIXOZIOM B UHTEPHET;

AEMOHCTDPALIUOHHBIE MaTepUaJIbl; 06yqa}0Lu1/1e N JEMOHCTPAlJMOHHbIE (baﬁﬂbl.

CDOpMCI noogeoeHusl UMo208: TeCTUPDOBAHUE
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METOIVNYECKNE MATEPHMAJIBI

Ne | Ha3Banue pa3gena, | ®opmbl yuebHOTrO @OopMbl, METO/HI, MarepuranbHO-TeXHUUECKOe DopMbl
n/n TeMbl 3aHATHUSA TipueMbl 00yUueHUsl. OCHallleHue, AUAAKTUKO- KOHTPOJIs1/
[Teparornueckue MeTOAWNYEeCKUM MaTepural aTTecTalyu
TeXHOJIOTUH
1 | BemjectBo 1 KombunupoBaHHast. | O0bsCHUTETBHO- 1) OnopHbIe KOHCTIEKTHI; TeCTUPOBaHUE
XUMUYeCKast W/UTKOCTPaTHBHBIN. 2) I1pe3eHTauuy;
peakuus YactuyHo-1ouckoBeI. | 3) Bugeo ypoky;
4) TecTsl.
2 | OcHOBBI KombunupoBaHHast. | O0bsCHUTETHHO- 1) OnopHbIe KOHCIIEKTBI; TeCTUpOBaHUe
KOJINYECTBEHHOT O WITFOCTPaTHUBHBIM. 2) Tlpe3enTauuy;
aHausa YactuuyHo-1ouckoBeii. | 3) Bugeo ypoky;
VccnenoBaresibCKUN. 4) TecTsl.
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PABOYAA ITPOI'PAMMA YUYEBEHOI'O KYPCA
«OPI"TAHNUYECKASA XUMUWA»

10 xnacc

Kypc «OcHoBbl 060mieit xuvun. OpraHuueckas XHMUs» TpeJHa3HaueH [I/st
yuawmmxcs 10 kacca.

B Kypce cucremMaTusupyloTcsa U 0000IafOTCS XUMWAYECKHWe 3HaHUS,
HeoOXoJuMbIe /IJIsi TIOHUMaHUSI OCHOBHBIX K/IAaCCOB OPraHWUYeCKUX COeAMHEHUM, WX
CTPOEHMS U CBOMCTB, OCHOB 00111eli XUMUHU.

Kypc mo3Bosisser oOyuaroljuMcsi TIOBTOPUTb CTpPOEHHe aToMa, CTeleHb

OKHCJ/IEHUA, TUIIbI XUMUUYECKOU CBSI3U.

B pe3ynbTaTe ocBoeHHs1 yueOHOT0 Kypca 00yUaromuiics T0/KeH:

3HaTh:

— OCHOBHbIe TIOHSITUS OPraHUUeCKOM XWMWU: OCHOBHbIE [IOJIOKEHUsI TeOopuu
XuMuyeckoro crtpoenusi A. M. BbytnepoBa. CTpoeHHe OpraHMYeCKHX BelLeCTB,
BaJ/IEHTHOCTb, W30Mepusl, TOMOJIOT, XWpalbHOCTb, ONTUYECKAass WU30Mepus,
HOMEHK/IaTypa OpraHU4YeCcKrX BeLecTB, KacCU(UKALUs OPraHUUeCKUX peakLivi.

— OCHOBHbIE CBOMCTBa OpPraHWYeCKHUX BelleCTB: aJIKHAHOB, LJUK/I0A/IKAHOB, aJIKEHOB,
JIMeHOB, aJIKWHOB, apeHOB, CIUPTOB, (eHO0/0B, 3(hUPOB, KapOHOBBIX KHWCIOT,
CJIOKHBIX  3(UpOB, YIJIeBOJOB, JXUPOB, AaMHWHOB, aMMWHOKMUCJIOT, TIENTUJOB,
reTepoLMK/INYEeCKHX COeJMHEeHNH.

- CyTb OCHOBOIIO/IATaOIUX OMbITOB OPraHWYeCKOW XUMHHM: TMOTy4YeHHe BelleCTB,
KaueCTBEeHHbIe PeakL1u.

— BO3MOJKHOCTH TPUMEHEeHHsI OPraHuveCKuX BelleCTB: UCT0JIb30BaHUe TOJIMMepPOB U
JPYrMX MaTepyasaoB B TEXHUKE, MOJyUyeHHe COBPEMEHHbBIX JIeKapCTBEHHBIX CPE/ICTB,
MeTOZbl MPOPUIAKTUKHN U O0PBOBI C 3arpsis3HeHNEeM OKDPY>KaloLl[el Cpe/ibl;

Yuyaluecst JO/KHbI YMeTb:
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— I[paBW/JIBHO OIMIHMCBIBATH H OOBSICHATL OCHOBHBIE SIBJIEHUSI U IMMpo1eccChl

OpraHhuYeCcKOU XWUMUH, JaBaThb TOYHBIE OMpe/ie/IeHUs] OCHOBHBIX MOHSATUU U 3aKOHOB;
— CTpOUTh (HOPMYJ/Ibl OPraHUYeCKUX BelleCTB 1 3alUChIBaTh YPaBHEHUsI peaKkLvii;

— pelaThb 3a/la4d Ha BBIBO/J, (bOpMYJ'H:I OprdHMYEeCKOro BelecCTBa IO KM3BECTHLIM

MacCCOBBIM [10/15IM, IIPOAYKTaM CrOpaHus U T/,
— OCYLLIeCTB/ISTh LIEMOYKU MpeBpalleHu OpraHuueCcK1X BeIecTB;
— peliaTh 33Uy TOBBILIEHHOTO YPOBHSI CJOKHOCTH IO OpPraHUYeCKOW XUMHHM U

oJIMMMUaJiHbIe 3a/jauu.

TemaTnuecKui 11aH Kypca «OcHOBBI 00mieii xumMun. OpraHuyeckass XHuMHsD»

Ne HavimeHoBaHue mopyJis, KonTakTHasi pabora dopmbl
TeMbI yueOHOTO0 Kypca 00yUaroIuXxCcs C KOHTPOJISA /
rpero/iaBaresieM, 4acoB aTTecTaluu
Teopus | [Ipaktu | Bcero
Ka
1. | IlpaBW/ia TeXHUKU 2 2 | (poHTA/IbHBIN
6e3omnacHocTy. BBesjeHue. onpoc
2. | Jlekuus Nel 28 8 36
«TeopeTtnueckue
TIOJIOXKEHUST U 0011THe
BOITPOCHI XUMHU»
3. | JIekumst Ne 2 14 2 16
«YT1eBo0pOAbI»
4. | TIP3-1 «Bbiuucnenus no 14 10 24 | ppoHTaTBHBIN
yPaBHEHUSIM XUMUYeCKUX OIpocC
peakLyi»
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5. | JIekuus «Cepo- u 10 10
asoTcojeprkarliue
OpraHhuyecKue COeMHeHUs»
6. [TP3-2 «Pemmenue 1jerouex 10 4 14 | dpoHTaNBHBIN
XUMHUYECKUX MpeBpaleHun» orpoc
7. JTekumsi « CUHTETUYECKME 4 4 8 | yCcTHBIM
BBICOKOMOJIEKY/ISIPHbIE orpoc
CoeIMHEeHUI»
8. [TP3-3 «Pemenue 4 10 14
KOMOWHHPOBaHHBIX 3a/jau»
9. WTOroBelii TeCT. 2 2 | TeCTUpOBaHue
.| i'toroBast KOHTpOJIbHAS 2 2 | KOHTpPOJ/IbHAs
paborTa. paboTa
2. | AHanmu3 Tecta u 2 4 6
KOHTPOJ/IbHOM paboThI.
12. WTorosoe 3aHsTHE. 2 2
Hroro: 86 50 136

Copepxxanue Kypca «OcHOBBI 00mel xuMun. OpraHuyeckKas XUMHUSD»

Tema 1. O61ue 1o0KeHUs] OpraHUUYeCKol XUMUU. YTJIeBOOPObI.

Teopusi: 3aKOHOMEPHOCTH MPOTEKaHUs XUMHUUYECKUX peaklyil. TepMOoXUMuUsI.

TennoBor  3(@eKT  peakLUH.

TepMmoauHaMuKa.

OCHOBHbBIE TTOHATHA.

TepMoguHaMUueckue TIpoLiecchl. DHTabMUsA. 3akoH ['ecca. CBoOOHas U CBs3aHHAs

3Heprusi. TepmoJWHaMUuecKWe TIOTeHLIMa/lbl. OHTPOMUS M ee HW3MeHeHUsl Tpu

pa3MuUHbIX TMpoLeccax. XUMUYeckass KWHeTMKa M Karanu3. CKOpOCTb peakLUH.

OHeprusi akTUBaUWMU. ['OMoreHHbld Katanu3. ['eTeporeHHbld KaTanu3. lLlernHbie

peakiuu.

XUMHUueckoe paBHOBecCHe.

[Ipuniyn Jle-Illaresnbe.

OJIeKTPOXUMHUSL.

BJ'IEKTPI/I‘-IECKHH IMPpOBOAUMOCTL PaCTBOPOB. ['anbBaHHMUYECKHE 3/71€MEHTHI.
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IIpakmuka: ®akTtopsl, BaudArLYe Ha paBHoBecue. IlpuHuun Jle-Illatenbe.
3aBUCUMOCTb KOHCTaHTbl paBHOBeCHs OT Temrieparypbl. PakTopbl, B/WSIOLIUE Ha
CKOpOCThb. [Topsnok peakuum.

OcHogHble MemoObl U (hopMbl peaausayuu CO0epHCaHUsi NPO2PAMMbL:

HarJisiiHble: TIpe3eHTaLus,

C/I0OBeCHBIE: BUZICOJIeKLINS,

IMpaKTU4YeCKHe: pellleHre 3a4ay.

Cpedcmea obyueHus:: iepCOHA/TbHBIN KOMITBIOTED C BBIXOZIOM B UHTEPHET;

JeMOHCTpPAIIMOHHbIe MaTepuaJsIbl; 00ydJaroiiye 1 1eMOHCTPAI[MOHHbIE (hali/ibl.

dopma nodsedeHus1 UMo208: TeCTUPOBaHUE

Tema 2. OO11Me 110/10’)K€HUSI OPTraHUYeCKOW XUMUHU

Teopusi: Tlpeagmer opraHuueckort xumun. OcCOOEHHOCTH OpraHUUeCKHUx
BelllecTB. 3HaueHHWe OpraHuuecKod xuMuu. [IpuurMHbI MHOr00Opasusi OpraHu4yecKux
BemjecTs. ['MOpuau3als opouTaseii, ee TUMBI [ OPraHUYeCKUX COeQMHEeHHUIA: Sp°,
sp®>, sp. OOpa3oBaHue O- M T-CBA3€H B MOJIEKY/JaX OPraHMYeCKUX COeJMHEeHH.
Knaccudukaiuss opraHdueckux BeljecTB. (OCHOBHbIe KJacChl OpPraHUYeCKUX
coenuHenuii. Kraccudukaiys opraHuuecKux COeAUHEeHWM Mo (PYHKI[MOHA/IbHBIM
rpyIinam. HomeHknaTypa OpraHhYeCcKux BellleCTB. MexxayHapo/iHast
(cuctematvueckasi) HOMEHK/IAaTypa OpraHAuYeCKUX BelecTB, ee TPUHLIUIGL
PalioHanbHasi HOMeEHK/IaTypa. YTJIePOAHBbIM CKeJleT, ero THWIbL: LUK/INYeCcKue,
alknueckre. KapOolykinueckye U TeTepoLMK/InYeckue CKesleThl. Buzbl cBsizeil B
MOJIEKY/IaX OPraHUYeCKHWX BeleCTB: OJWHApHbIe, NBOWHbIe, TPOUWHbIE. V3MeHeHUe
SHEPTUM CBSi3eM MeXAYy aTOMaMU yIyiepoZia MNP yBeITWYEeHWHW KDPAaTHOCTU CBSI3U.
HacblieHHble W HeHachlllleHHble  COeJWHEeHUsl. JJIeKTPOHHOe CTpPOeHWe U

XHUMHWYeCKHEe CBA3M 4TOMd yIjiepoad.
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OcHoBbl Teopuu cTpoeHusi BellecTtB. Teopuss A.M. BbytiiepoBa. @opmyiibl
ctpoenusi. [lonstue o wu3omepuu. OCHOBHBIE TOJIOKEHUSI CTPYKTYPHOW TEOpUU
OpraHu4ecKux coefvHeHUW. Xumuyeckoe crTpoeHue. CTpyKTypHasi Qopmya.
CTpyKTypHasgs U NPOCTPAHCTBEHHasi u3omepus. M3oMmepusi yriepofHOro CKejeTa.
N3omepusi mnosioxkeHusi. MexkiaccoBasi u3oMepus. Buabl TpOCTpaHCTBEHHOU
nzoMepud. Ornrtuueckas usoMepusa. OnTuyeckre aHTUIOAbL.  XHPaJbHOCTb.
XupasbHble W axupajbHble MOJIeKYJbl. ['eoMeTpruueckasi u3omepusi (LjUC-, TPaHC-
nsomepusi). I'omosorusi. I"'omosioru. I'omosorvueckass pa3HocTb. ['omosioruueckue
PAABI.

OnekTpoHHble 3(@(eKTbl B OpraHUYecKUX MoJieKyaaX. OJIEKTPOHHOe
CTpOEeHHe OpraHuYyecKux BellecTB. B3auMHoe B/vssHMe aTOMOB W TPYII aTOMOB.
VHAYKTUBHBIM U Me30oMepHbIN 3¢ dekThl. [IpeacTaBnenre o pesoHaHce.

KUC/IOTHOCTE W OCHOBHOCTb ~ OpraHWYeCKUX  COeAVUHEHUW.  Tumbl
OpraHUYeCcKuX KHUCJIOT U OCHOBaHUM.

OCHOBBI TeOpUU peaKLUM OpPraHUYeCcKUX COoeMHeHWM. THIbl OpraHuYecKux
peakuui. Kraccudukaiuysi peakuuidi OpraHAYeCcKUX BeLeCTB T0 CTPYKTYPHOMY
MpU3HAKy: 3aMelleHre, TMPUCOeJWHEeHWe, OTIlerieHue. MexaHW3Mbl peakLUi.
Crioco0pI pa3pbeiBa CBsi3u yriaepo-yriepos. CBoOoAHbIe paguKabl, HyKIeohuabl 1
y5iekTpodusibl. OpraHuyeckre MOHbI U PaIUKasIbl.

Ilpakmuka: ATOMHO-MOJIEKYJIIPHOe ydeHHe. BeljectBa MOJIEKY/ISIDHOTO U
HEMOJIEKYJIIPHOTO CTpoeHUsi. KaueCTBeHHBIM U KOJMYECTBEHHBIM COCTaB BeleCTBa.
MonsipHas ¥ OTHOCUTeJIbHasi MOJIEKYJ/ISIpHAasi MacChl BeljecTBa. MoJibHast [0/ U
MaccoBasi [loJisi 37eMeHTa B BeljecTBe. CTpoeHue aroma. ATOMHas OpOWTasb.
[TpaBusia 3ario/iHeHUs1 7IeKTPOHAMU aTOMHBIX opbutasneil. BajieHTHbIe 37€KTPOHBI.
[lepyognueckuii  3akoH. DopMynMpoBKa 3aKOHAa B CBeTeé  COBPEMEHHBIX
MpeJiCTaB/ieHWd O CTPOEHMU aTtoMma. VI3MeHeHHWe CBOWCTB 3/IEMEHTOB M UX
CoelMHEHUI B TlepUO/iax U IPyIax. DJIeKTPOHHbIe KOH(PUTypaluu atoMa yrjepoja
B OCHOBHOM M BO30Y>K/JeHHOM COCTOSTHUSIX.

OcHogHble MemoOobl U (hopMbl peanu3ayuu COOepHCaHusi NPO2PAMMblL:
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HarJIsiIHbIe: TIpe3eHTal[us,
CJIOBeCHBIE: BU/IEO0JIEKIINS,

IMNpaKTU4YeCKHe: pellleHre 3a4a4.

Cpedcmea obyueHus:: iepCOHA/TbHBIN KOMITBIOTED C BBIXOZIOM B UHTEPHET;

JIeMOHCTpPALIMOHHbIe MaTepuaJibl; 00yyJaroiiiye 1 1eMOHCTPal[MOHHbIe (pait/ibl.

dopma nodsedeHust umMo208: TeCTUPOBaHUE



METOJUYECKUE MATEPUAJIbBI
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Ne | HasBanue paszesna, TeMbl dopmbl yueOHOTO ®opmel, MeTOAbI, TIpUeMbl | MaTepuasbHO-TeXHUYECKOe OCHallleHue, ®opmel
N /H 3dHATHUA O6yquI/IH. He,qaromquKHe AN IAKTHUKO- METO,E[I/I‘—IGCKI/Iﬁ MaTepHasl KOHTPOJ'IH/
TeXHOJIOT'nn daTTecCTalrn
1 | Ob61wue mosioKeHust KombunupoBaHHast. | O0bsCHUTENBHO- 1) OnopHbIe KOHCTIEKTHI; TeCTUpOBaHUe
OpraHu4eCcKOU XUMHUU. WITFOCTPaTHUBHBIM. 2) [Ipe3eHTanuy;
YacTuuHO-MOUCKOBBIM. | 3) Brgeo ypoky;
4) TecTsl.
2 | YrneBozopogpl. KombunupoBaHHast. | OObCHUTETBHO- 1) OnopHbIe KOHCTIEKTHI; TeCTUPOBaHUe
V/UTFOCTPaTHBHBIN. 2) Ilpe3eHTanuy;
YacTuuHo-1oucKoBbIk. | 3) Bugeo ypoky;
VccnenoBareibCKU. 4) TecTsl.
3 | Kucnopoacogepsxamue | KombuHrpoBaHHas. | OObSICHUTETBHO- 1) OnopHbIe KOHCTIEKTBI; TeCTUpOBaHUe
OopraHuuyeckue W/UTFOCTPaTHBHBIN. 2) Ipe3eHTanuy;
COeIMHEeHUSI. YactTuuyHO-MoUCKOBbIM. | 3) Bugeo ypoky;
4) TecTsl.
4 | Azotcopepxarue KombunupoBaHHast. | O0bsCHUTETBHO- 1) OnopHbIe KOHCIEKTHI; TeCTUpPOBaHUe
OpraHuyeckKue W/ITFOCTPaTHBHBIMU. 2) ITpe3enTanuu;
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COeJMHEeHUS. YacTuyHO-1OMCKOBLIN. | 3) Bujeo ypoky;
VccnepoBareibCKUM. 4) TecTsl.
BricokomonekyrsipHbie | KombuHupoBaHHasi. | O0bsiCHUTETHHO- 1) OnopHbIe KOHCIIEKTBI; TeCTUPOBaHUE
opraHuyeckue W/UTFOCTPaTHBHBIN. 2) [1pe3enTauuu;
COeJIJMHEeHUS. YacTtruHo-norckoBbid. | 3) Buzmeo ypoku;
WccnenoBaresibCKUm. 4) TecTsl.
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PABOYAA ITPOI'PAMMA YUYEBEHOI'O KYPCA
«CJIOXKHBIE BOITPOCBI XMW »

11 kmnacc

Kypc « CnoxxHble BOMPOChl XUMUM» TIpeHa3HaueH /J1g yyamuxca 11 kacca.

B kypce cucrematusupyroTcsi U 0000mIal0TCA  XUMHYeCKUe —3HaHUs,
HeobX0/iMMble /171l TOHMMaHUsI OCHOBHBIX K/1aCCOB HEOPraHUUeCKUX COeJUHeHUM, UX
CTPOEHUS U CBOMCTB, OCHOB 0011[el XUMUU U XUMUU 7IEMEHTOB.

Kypc mo3BosisieT 00ydYarouumcsi TIOBTODUTh CTPOeHHe aToMa, CTeleHb
OKUC/IeHUs, TWUMbl XUMWYECKOM CBSI3W, XUMHYECKHe CBOMCTBA OKCH/OB,

TU/IPOKCH/0B, COJIEN.

B pe3ynbTaTe ocBoeHHs1 yueOHOTO Kypca 00yUaromuiics T0/KeH:

3HaTh:

— TlonoxeHve HeMeTa/uioB B Ilepuogyueckol cucTeMe XMMUUYECKUX 3JIEMEHTOB
O.U. MeHgeneeBa M 0COOEHHOCTH CTPOEHMsS WX aToMoB. du3nueckue CBOWCTBA
HeMeTasuIoB. AJIJIOTPONUsSl HEMeTasl/IoB (Ha TIpuMepe KUCJI0poAa, cepbl, dhocdhopa u
yIJiIepoza).

- DnekTponuThueckas auccoryanys. CunbHble W cabble 3/1eKTpo/dThl. CTereHb
aucconmanuu. VloHHoe npousBesieHre BozAbl. Cpesla BOAHBIX pacTBOPOB: KUC/IOTHas,
HeWTpasbHas, 1e/i0uHasi. BogopoaHbili okasaresns (pH) pactBopa. I'naponus coneid.
Peakiuu HMOHHOTO obmeHa.
- OKMC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE peakluu. CreneHb OKUcaeHUs1. OKUCIUTENb U
BOCCTaHOBUTe/b. [Ipolleccbl OKWCAeHUsI W BOCCTAHOBJeHUs. BakHeilive
OKUC/IUTeIM U BOCCTAaHOBUTeNW. MeTof 5/eKTPOHHOro 0anaHca. JIeKTpoJu3
pPacTBOpPOB U pacriaBoB
BelI[eCTB.

- OKClepUMeHTa/ibHble MeTO/bl HW3y4YeHusl BelleCTB W UX MpeBpaljeHui

PasznoxeHue nmepokcuaa BOAOPOJa B TIIPUCYTCTBHMM KATd/IM3daTOPd, MOZAE/IN
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KPUCTa/I/TMUeCKUX DeLIETOK, MpOoBejileHre peakluii MOHHOro oOMeHa, ompejesieHre
cpefibl pacTBOPOB C TIOMOIIbI0O WHAWKATOPOB, HW3yuyeHUEe B/USHUS Ppa3/IAYHBIX
¢akTOpoB Ha CKOPOCTh XHMHUECKOW peakiui | TIOJ0)KeHHe XUMUUYeCKOTO
paBHOBECHSI.

- Bopgopoa. Ilonyuenue, @Qu3nueckue W XUMUYECKWe CBONCTBA: peakluu
C MeTajulaMUd U HeMeTa/lJlaMH, BOCCTaHOBUTe/IbHbIe CBOMCTBA. ['uapubl. TorMBHbIE
3/1eMEeHTBHI.

- Tanorensl. HaxoxzaeHue B Tipupojie, CrocoObl TMonydeHus, ¢Gu3NUecKie U
XUMUUeCKre CBOWCTBA. ['a/oreHoBOAOPOAbl. BakHelilline KUC/IOPOACOAep Kallyie
coequHeHUs TasioreHOB. JlabopaTopHble W TIPOMBIILJIEHHBIE CITOCOOBI TIOMyUeHUs
rajloreHoB. [TpumeHeHe rajloTeHoB U 17D COeTUHEeHUM.
- Kucsmopos, o030H. JlabopaTopHble U TIPOMBIILIEHHbIE CTHOCOOBI TOTyYeHUs
Kuciopoga. Pusnueckue U XUMUUECKHWe CBOMCTBA U TPUMEHEeHHe KHUCI0pofa U
030Ha.

Oxcuibl U TIePOKCHU/IBI.
- Cepa. HaxoxzaeHue B mpupo/e, CriocoObl MomyueHus, pundyeckrue U XUMHUYeCcKue
cBorictBa. CepoBogiopoz, cyabduabl. Okcug cepoi(I1V), okcup cepoi(VI). CepHucTas
Y cepHasi KUCJIOThI ¥ X co/id. OCOOeHHOCTH CBOMCTB CepHOU KHUC/IOTHI. [IpriMeHeHHe
Cepbl U eé CoeJUHEeHUM.

- A3or. HaxoxzeHue B mpupo/e, CriocoObl monyueHus, pu3ndyeckrue U XUMHUUYeCKHe
cBoOMcTBAa. AMMMAK, HUTPUAbL. OKCUIbI a30Ta. A30THCTast U a30THasi KUC/IOThbl U UX
comi. OcobGeHHOCTHM CBOWCTB a30THOW KUC/IOTHL. [IpumMeHeHMe a30Ta U €ro
coe/lMHeHU. A30THbIe yI00peHwus.
- ®ocdop. HaxoxgeHue B TIpUpPOJe, CIMOCOObI TIO/MyueHus, GU3NUECKHe
U xumuueckue cBouictBa. Pochuabl u pochuH. Okcuawl docdopa, dhochopHas
KUC/IoTa U eé comu. MetadocdopHas u nupodochopHas KUCIOThI, GocdopucTas
u ¢ochopHoBaTHCTass KUCIOThL. I[lpuMmeHeHue Qocdopa U ero coeivHEHUM.
docdopHbie yaobpeHus.

Yuaryecs JO/DKHBI YMeTh:
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— IIpaBWJIBHO OIIMCbIBATbL U OOBSICHATL OCHOBHBIE SBJIEHUSI U rponeccel B
HEOpFaHI/IIIECKOﬁ nu OpFaHHHECKOﬁ XUMHH, N[aBdTb TOUHBIE OIpeje/eHHsa OCHOBHBIX

TIOHSATUM U 3aKOHOB;

— BBITIOJIHATH PACUETBI: MacChl BeI[eCTBAa WM O0bEMA Ta30B IO HW3BECTHOMY
KO/TMUEeCTBY Bell[eCTBa, Macce Wid O00BEMY ONHOTO M3 YUaCTBYIOIIMX B peakidu
BellecTB, Macchl (06bEMa, KOJIMUeCTBa BelljeCTBa) MPOAYKTOB pPeakLUu, ecii OJHO U3
BeIIIeCTB KMeeT TpUMecH, Macchl (00béMa, KOIMYeCTBa BeIecTBa) IPOAYKTa
peaklyy, ecii OJHO W3 BeIecTB [AaHO B BUJle PacTBOpa C OmpejenéHHOW MacCOBOM
Jlofled pacTBOPEHHOIO BellleCTBA, MaCCOBOU [OJW W MOJISIDHOM KOHL|EHTpaLur
BellleCTBA B pacTBOpe, [OAM BbIXOJA TMPOAYKTa PpeakLUu OT TeopeTUYeCcKU

BO3MO>XHOTO.

TemMaTHUeCKHUH IJIaH KypcCa «CnoXxubie BOIIPOCbI XUMHWN»

Ne HaumeHoBaHue moay.is, KonTakTHasi pabota DopMbl
TeMbI yuebHOro Kypca 00yuaroumxcs ¢ KOHTpOJIs /
riperio/iaBaTesieM, 4acoB aTTecTaluu
Teopus | IIpaktu | Bcero
Ka
1. | IlpaBW/ia TeXHUKU 2 2 4 | bpoHTa/bHBIN
be3omacHocTy. BBezeHue. OIpocC
2. | Jlekuus Nel 20 2 22
«Teopetnueckue
TIOJIOXKEHUS U 00I1THe
BOIIPOCHI XUMUU»
3. | JTekius Ne 2 «HemeTanib» 18 6 24
4. | ITP3-1 «Bprurcienus no 16 10 26 | GpoHTaTBHBIN
yPaBHEHUSIM XUMUYEeCKUX Orpoc
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peakLun»
5. | JIekuusi «MeTasl/ibl IJIaBHBIX 10 10

IpyIm

6. [TP3-2 «Pemmenue 1jerouek 12 2 14 | dpoHTaNBHBIN
XUMHYeCKUX MpeBpaleHun» orpoc

7. Jlekiys «Metaibl 14 2 16 | ycTHBIN
MOOOYHBIX TTOTPYII» orpoc

8. I1P3-3 «Perenue 4 2 6

KOM6I/IHI/IPOBaHHbIX 3aJa4Y»

9. W TOroBbIv TeCT. 2 2 | TeCTUpPOBaHKe
3. | 'ToroBast KOHTPOJIbHAsI 2 2 | KOHTPOJIbHAs
pabora. pabota
4. | AHa/mu3 TecTa u 2 2 4

KOHTPOJTbHOM paboThI.

12. WNTorosoe 3ausTHe. 2 2 2

Hroro: | 102 34 136

Cojepxanue Kypca «Ci0)KHbIe BONIPOChI XUMHUM»

Tema 1. TeopeTnueckue MooKeHUsI ¥ 0011[He BOTIPOCHI XUMUU

Teopusi: 3aKOHOMEPHOCTH TPOTEKAHUSI XUMUUECKUX peaklui. TepMOXUuMUsl.
TennoBoki  3d@ekT  peakLUU. TepMmoauHaMUKa. OCHOBHBIE  TIOHATUS.
TepMoguHaMuueckue TIpoLiecchl. DHTabMUsA. 3akoH ['ecca. CBoOoHas U CBs3aHHAs
SHeprus. TepMoAuHaMHUUeCcKue II0TeHLHalbl. OHTPONUSA U ee W3MeHeHUs IIpU
pas/IMuHbIX IpoLeccax. XUMHUUecKass KMHeTUKa U Karain3. CKOpOCTb peakLiU.
OHeprus akTtvBaluu. ['OoMoreHHelli Kartanu3. ['eTeporeHHbIM Katanu3. LlernHble
peakiuu. Xumuueckoe paBHoBecue. I[Ipuniun Jle-IllaTenbe. OJIEKTPOXUMUS.

DneKTpuueckasi MpOBOJMMOCTb paCcTBOPOB. ['ajibBaHWUeCKHe 3/IeMeHTHI.
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IIpakmuka: ®akrtopsl, BAusAOLMe Ha paBHOBecue. I[IpuHuun Jle-IllaTtesnbe.
3aBUCUMOCTb KOHCTaHTBhl pPaBHOBeCHs OT Temrieparypbl. PakToOpbl, B/WSIOLIUE Ha
cKopocTsh. [Topsok peakuuu.

OcHogHble MemoObl U (popMbl peanu3ayuu COOepHCAHUSI NPO2PAMMDIL:

HarJ/isiiHble: Tipe3eHTaLus,

CJIOBECHbIE: BUZIeOJIeKLUS,

IMPpAaKTUYECKHE: DEIIEHWE 3a/ay.

Cpedcmea obyyeHus: iepCOHa/bHBIN KOMITBIOTEP C BBIXOZIOM B UHTEPHET;

JeMOHCTpPAIIMOHHBIe MaTepyaJsIbl; 00ydJarolye 1 1eMOHCTPAI[MOHHbIE (hali/ib.

(DOpMCI noogedeHus UMo208: TeCTUPOBaHUE

Tema 2. HemeTasibl

Teopus:

[Tonoxenne HeMeTasI0B B [leprorueckon cucteMe XUMHUYECKHUX 3/IEMEHTOB
O.. MengeneeBa U 0COOEHHOCTH CTPOEHHSI MX aToMOB. Pu3nueckue CBOWCTBA
HeMeTa/l/IoB. AJIZIOTPOINUSl HeMeTasyIoB (Ha mpyUMepe KUCI0poJa, cepsl, ¢ocdopa 1
yriaepoga). Bopopog. IMonyuyeHue, pusnueckre U XMMUUECKUe CBOMCTBA: peakLdd
C MeTa/l/laMUd U HeMeTa/l/laMH, BOCCTaHOBUTe/IbHbIe CBOUCTBA. ['uapuabl. TorIMBHbIE
ysieMeHThI. ['ajioreHsl. HaxoskaeHue B IpUpoO/ie, CIIOCOOBI IoTydeHust, pu3ndeckue U
XUMHUYeCKre CBOMCTBa. ['amoreHoBozopofbl. BakHelilllve KWC/IOPOZCOepKallye
coeuHEHHs TaysioreHOB. JlabopaTopHble W TIPOMBIILJIEHHBIE CITOCOOBI TIOMYUeHHS
rajJioreHoB. [IpumeHeHMe rajioreHOB 51 1504 COeIUHEHWH.
Kucnopog, o030H. JlabopaTopHble W TPOMBIIUIEHHbIE CIIOCOObI  TOMyUYeHUsT
kuciaopoaa. dusmueckue U XMMUUECKHMe CBOWMCTBA W TMPUMEHEHHEe KHUCIopoAa U
o3oHa. Okcubl ¥ nepokcuabl. Cepa. HaxoxaeHre B rpupoje, Crioco0bl TIo/TyueHus,
(dusmueckne U xumuueckue cporictBa. CepoBopoposn, cyabduabl. Okcug cepoi(I1V)

okcuz, cepbl(VI). CepHucTast U cepHasl KUCJIOTBI U UX COH. OCOOEHHOCTH CBOMCTB
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CcepHOU KUCJ/IOTBI. [IprimeHeHue cepsbl v eé CcOoeIJMHEHU M.
A3oT. HaxoxkgeHue B TIpUpOjie, CIIOCOObI ToyueHusi, GuU3nUecKie U XUMUUYeCKre
cBouCTBa. AMMUaK, HUTpUAbL. OKCHbI a30Ta. A30THUCTasi U a30THast KUCIAOThI U HUX
comi OcoOeHHOCTH CBOWCTB a30THOM KHC/IOTHL. [IpuMeHeHWe a30Ta U €ro
coeguHeHWM. A3oTHble yaob6penus. docdhop. HaxoxzaeHue B mpupojie, CIIOCOObI
rosyueHus, ¢pu3nyeckre U Xxumuueckue cBorctBa. @ochugsl u dhochuH. OKcuabl
docdopa, dochopHass kuciota U eé coau. MetadocdopHas u nvpodocdopHas
KUC/I0ThI, (pocdopuctasi U pochopHoBaTHCTasi KUCIOThL. [IprMeHeHue ¢ocdopa u

ero coefiuHeHuii. @ochopHbie ya00peHysl.

IIpakmuka: ATOMHO-MOJIEKY/sipHOe ydeHHe. BeljecTBa MOJIEKY/ISPHOTO U
HEeMOJIeKYJ/ISIPHOTO CTpoeHUst. KaueCcTBeHHBIM U KOJIMUeCTBEHHbIM COCTaB BellleCTBa.
MovisipHasi U OTHOCHUTe/IbHasi MOJIeKYJ/IIpHasi MacChl BelljecTBa. MosibHasi [0Sl U
MaccoBasi [10Jisl 37ileMeHTa B BelleCTBe.

M3yueHrie oOpa3ljoB HeMeTassIOB, ropeHue cepkl, docdopa, >kene3a, MarHus
B KMCJIOPO/le, U3yueHUe KoyieKluu «HeMeTasibl», pellieHHe 3KCIepUMeHTaTbHbIX
3ajlau o TemaM «['anmoreHbl», «Cepa u eé coeluHeHHUs», «A30T U (ocdhop U Ux
coe/IMHeHUsI», «MeTasl/ibl TJIaBHBIX MOATPYII», «MeTasibl TOOOUYHBIX MO/TPYIII».

OcHogHble MemoObl U (hopMbl peaauzayuu COOepHCaHUsi NPOPAMMbL:

HarJIsiZiHbIe: TIpe3eHTaLusl,

CJIOBeCHbIe: BUJI0JIeKLINS,

IMNpaKTU4YeCKHe: pellleHre 3a4ay.

Cpedcmea obyueHus:: iepCOHA/TbHBIN KOMITBIOTED C BBIXOZIOM B UHTEPHET;

JeMOHCTpPAI[MOHHbIe MaTepyasIbl; 00ydJaroliye 1 1eMOHCTPAI[MOHHbIE (hali/ib.

(DOPMCI noogedeHust UMo208: TeCTHUPOBaHHE

Tema 2. MeTasibl r71aBHbIX U TOOOYHBIX MOATPYIIT
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Teopus:

[TonoxxeHve MeTaioB B Ilepuogyueckor cucTeMe XUMHUUYECKHX 3/IEMEHTOB.
Oco0eHHOCTH  CTpOeHHsT ~ 3JIeKTPOHHBIX ~ 000/I0UeK  aTOMOB  MeTasljIOB.
PacmipocTpaHeHHe XWMHUYECKMX 3JIEMEHTOB-MeTa/UIOB B 3eMHOM Kope. OO0iue
bu3nueckre CBOWCTBA MeTa/inoB. IIpyMeHeHHe MeTa/UIOB B OBbITY U TeXHHKeE.
CriiaBbl  MeTasIZioB. JNEKTPOXUMUUECKUM Ppsifi HamnpsbkeHUM MeTasuioB. OOriue
crocoObl  TMOMyueHuss  MeTalJioB:  THUJPOMETa/Typrusi,  MUpPOMeTasllyprus,
5J1eKTPOMeTasuTy prusl.

[TorsiTHe 0 KOppo3uK MeTa/ioB. Crioco0bI 3aIUThl OT KOPPO3UH.

OO0ijasi xapakTepucThka MeTa/uioB IA-rpymmel [lepuogudeckoid CHCTEMBI
XUMUYeCKUX 3/ieMeHTOB. HaTpuii U Kanui: nonyueHue, ¢pu3nudeckue U XumMudeckue
CBOMCTBa, TIpUMeHeHUe TPOCTBIX BellleCTB u 150:¢ COeIUHEHUU.

OObijasi xapakTepucTHKa MeTasuioB IIA-rpymmbl Ileproanyeckol CUCTEMBbI
XUMHAUYECKUX 2/IeMeHTOB. MarHuid W KaJbliUi: TIolyueHue, (QuU3NUecKhe U
XMMUUeCKHe CBOKMCTBA, TPUMeHeHUe MPOCTHIX BeIeCTB U UX COeJMHEeHUM.

JKECTKOCTh BO/IbI U CroCO0BI eé yCTpaHEeHUs.
AMIOMUHUN: TIO/lyyeHWe, (GU3UUeCKMe W XMMUUeCKWe CBOMCTBA, MpPHUMEHeHHe
TPOCTOTO BeIl[eCTBa U €ero coeguHeHWi. AmdoTepHble CBONCTBa OKCHAA U
TUIPOKCH/Ia aFOMUHMS, THIPOKCOKOMITIEKChI amoMuHus. OOIrjasi XapakTeprCTHKa
MeTa/sioB To6ouHbIx moArpymnm (B-rpyri) [Teproapueckodt CHCTEMBI XUMHYECKHX
71eMeHTOB. PuU3MuecKkue M XUMUUECKHMe CBOMCTBA XpOMa W €ro COeJUHEHUM.

Oxkcugel u rugpokeuabl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel u
IUXpOMaThl, WX OKHUC/IUTe/IbHble CBOMCTBa. [lojiyueHMe W NpUMeHeHWe Xpoma.
du3nyeckre ¥ XMMHUUYECKHWe CBOMCTBA MapraHilla U ero coeJuHeHWW. BakHewinme
coequHenuss Mapradua(ll), wmapranna(IV), wmapranua(Vl) u wmapranuya(VIID).
[lepmaHranar KaJius, ero OKHCJIUTEe/TbHbIe CBOMCTBa.
du3nueckie W XWMHUYeCKHe CBOMCTBA Keje3a W ero coeguHeHu. OKCHUBI,
ruapokcuabl U conu kene3a(Il) u xenesa(Ill). TlonyueHue ¥ mprMeHeHUe >Kese3a

U ero criaBoB. dusnueckre M XUMHUUECKHe CBONMCTBA MeIu U €€ COoedrHEHUM.
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[Tonyuyenue U NpUMeHeHre Meau " eé COeJMHeHHH.
LlyHK: mosiyyeHue, ¢dur3UUeckue U XUMUUYeCKWe CBOMCTBa. AM@OTepHble CBOMCTBa
OKCHJIa U TUJIPOKCHZA LIMHKA, TMAPOKCOKOMILIEKCHI 1[MHKA. [IprMeHeHUe LIMHKa U

ero coeINHeHU.

OcHogHble MemoObl U (hopMbl peaauzayuu COOepHCaHuUsi NPO2PAMMbL:
HarJIsiZiHbIe: TIpe3eHTallus,
CJIOBeCHbBIe: BU/I0JIeKLINS,

TIpaKTHYecKue: pelleHue 3a/au.

Cpedcmea obyueHus:: iepCOHA/TbHBIN KOMITBIOTEP C BBIXOZIOM B UHTEPHET;

JeMOHCTpPAIIMOHHbIe MaTepyaJsIbl; 00ydJarolye 1 1eMOHCTPAI[MOHHbIe (hali/ib.

dopma nodseOeHuUs1 UMO208: TeCTUPOBaHUE
Tema 3. Xummuueckas TeXHOJIOTUSA
Teopwus:

Posib xuMuM B 00ecrieueHNMM YCTOMUKMBOTO Pa3BUTHS uesioBedecTBa. [loHsATHE
0 HayuHBIX MeTO/laX TMO3HAaHUS M METO/0JIOTUH HAayYHOTO HCC/efoBaHus. HayuHble
TIPUHILIAITGI OpPraHW3allid XUMHUeCKOTO ITPOM3BO/CTBA. [IpOMBIIIIEHHBIE CITOCOOBI
TIO/TyUeHus] Ba)KHEWIMX BelllecTB (Ha TMpHUMepe TPOW3BOJACTBA aMMHaKa, CEepPHOMN
KUCJIOTBI, MeTaHoJ1a). [TpoMbIIIIeHHbIe CITOCOOBI TTO/TyYeHHsT METaJI/IOB U CI/IaBOB.
XuMHUuecKoe 3arpsi3HeHHe OKDY»Karolljel cpefbl W ero mocieActBus. [Ipobiema
repepabOTKA OTXO/I0B U T0OOYHBIX TPOAYKTOB. Posib xumuu B obecriedeHUH
SHepreTUYeCcKoun 6e30MacHOCTH. [TpuHLUIIBI «3e16HOU XUMUMN».
XuMUsi U 3[0pOBhe uesioBeKa. JlekapcTBeHHbIe cpeficTBa. [IpaBu/a HCIO/Ib30BaHKs
NIeKApCTBEHHBIX  TIperapaToB. Po/b  XUMHUM B Pa3sBUTHUM  MEJMIIVHBL
IMpakmuka: XvuMUsI TIUIIA: OCHOBHbIE KOMITOHEHTHI, TIHIIeBbIe Ao0aBKU. Pomb XuMuu
B obecrieueHnu TmvieBo Oe3omacHoctH.  KocMerwueckwe u  mapdroMepHbIe

cpenctBa. boitoBasg xumwus. [IpaBusia 6Ge3ormacHOro WCIOJb30BaHUSI TperapaToB
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OBITOBOI XUMHUU B TOBCe/IHeBHOM JKU3HM.
XUMUSI B CTPOUTE/BCTBE: BaXKHEUIITHe CTPOUTeTbHbIe MaTeprarbl (LieMeHT, 6eToH).
XuMHUsi B CeMbCKOM XO03siicTBe. OpraHuyeckue W MHUHepabHbIe yA00peHus.
CoBpeMeHHble KOHCTPYKILIMOHHbIE MaTepuasibl, KpacK, CTeK/J0, KepamuKa.
Matepuaribl /iJis1 371eKTPOHUKU. HaHOTeXHO/I0TUM.

OcHogHble MemoObl U (hopMbl peaau3ayuu CoO0epHCaHusi NPO2PAMMbl:

HarvisiHbIe: TIpe3eHTalus,

CJIOBeCHbIE: BU/Ie0/IeKILuS,

IMpaKTU4YeCKHe: pelleHre 3a/gay.

Cpedcmea obyueHus:: iepCOHA/TbHBIN KOMITBIOTED C BBIXOZIOM B UHTEPHET;

AE€MOHCTDALIUOHHBIE MaTepHdJIbI; 06yqa}0Lu1/1e N JEMOHCTPAlJMOHHLBIE (baﬁﬂbl.

dopma nodsedeHus1 UMo208: TeCTUPOBaHUE



METOIUYECKNE MATEPHAJIBI

Ne | HasBanue pasgena, TeMbl ®opmbl yueOHOTO ®opmbl, METO/IbI, TIPUEMBI MarepuanbHO-TeXHUYECKOe ®opmsl
I /H 3dHATUA O6y‘leHI/IH. OCHallleHre, J1nJAdKTUKO- KOHTpOJ’IH/
HeAaFOFI/I‘-IECKI/Ie METOAI/I‘-IQCKI/Iﬁ MaTepHasl aTTeCTalquun
TeXHOJ/IOT'nn
1 | O61ue ooXKeHUs KombunupoBaHHa | OOBSICHUTETHHO- 1) OnopHbIe KOHCTIEKTBI; TeCTUpPOBaHUe
o0111eit XUMUH. s1. W/UTFOCTPaTHUBHBIMN. 2) [Ipe3enTanuu;
YacTuuHO-MOUCKOBLIM. | 3) Buzseo ypoku;
4) TecTsL.
2 | Hemetasuibl Komb6unupoBaHHa | OObSICHUTE/TBHO- 1) OnopHbIe KOHCITEKTHI; TeCTUPOBaHUe
s1. W/UTKOCTPaTHUBHBIN. 2) [Ipe3enTauuu;
YacTMuHO-MOUCKOBBIM. | 3) Buzseo ypoku;
Uccnepoatenbckuii. | 4) TecTsl.
3 | Metasuibl rniaBHbIX KombunupoBaHHa | OOBSICHUTETBHO- 1) OnopHbIe KOHCTIEKTHI; TeCTUPOBaHUe
rpymnn s1. WITFOCTPATHUBHBIM. 2) Tlpe3enTauuy;
YacTtuuHo-norcKoBbid. | 3) Bugeo ypoky;
4) TecTsL.
4 | Metanel mobounbix | KomOouHupoBanHa | OObSICHUTE/TBHO- 1) OnopHble KOHCITEKTHI; TeCTUPOBaHUe
rpymmn s1.




W/UTFOCTPaTHUBHBIMN. 2) [Ipe3eHTanuu;

YacTnuyHO-MOUCKOBBIM. | 3) Buzseo ypokuy;

WccnenoBatensckud. | 4) TecTsl.
XrMuueckas KombunupoBaHHa | OOBSICHUTETHHO- 1) OnopHbIe KOHCTIEKTHI; TeCTUPOBaHUE
TEeXHOJIOTUS s1. W/UTKOCTPaTHUBHBIN. 2) [Ipe3enTauuu;

YaCcTUUYHO-TIOUCKOBBIMH.

ViccnemoBaTe/ibCKUM.

3) Buzeo ypoku;
4) TecTsl.




OIEHOYHbBIE MATEPUA/JIbI

OrleHOUHbIe ~ MaTepwaabl 1O mporpamMMe  «OnUMITUAZHAS —~ XUMUSI»
pa3pabaThIBAIOTCS [Jist OCYILeCTB/IEHUS CIeIYIOIIUX BUJOB KOHTPOJIS.

OLleHBaHWe Pe3y/bTaTUBHOCTH ZeATeTbHOCTH O0YYarol[UXCsl HarpaB/ieHO
Ha aHa/M3 OCBOEHHUsI  OOYYarOUUMHCS  COZEpXKaHUSI  JIOTIOJIHUTE/TLHOU
ob1rieobpa3oBarenbHOM 00IT[epa3BUBArOIIel MPOrpaMMBl.

OrieHKa ypOBHSI YCBOEHMS CO/lep)KaHHs 00pa3oBaTebHOW TIPOTPaMMBbI
TIPOBO/TUTCSI TI0 C/Ie[YFOI[UM TTOKAa3aTe IsiM:

- CTeleHb YCBOEHUS COJePIKaHUS;

- CTereHb MPUMEHEHUs 3HAHUM Ha TPAKTUKE;

- YMEHHE dHA/IN3WPOBATH U [€/1dTh BBIBO/bI.

s oleHWBaHUsS 3HaHUM oOydJarouuxcs wucnonb3yercs 100-6anbHast

11KaJsa.
HavimeHoBaHUe ypOBHsI/OLIeHKA Pe3ysibTaT IUarHOCTHKY,
%
DeMeHTapHbIN 0-49 %

yPOBeHb/HEY/J0B/IETBOPUTETHHO

Hu3zkuli ypoBeHb/yj0B/I€TBOPUTETLHO 50 - 69 %
CpefHuli ypOBeHb/X0OPOLLIO 70 — 84 %
BbICOKHI YPOBEHB/OT/IMYHO 85—-100 %
OcBoeHue o0OyyJaroImmucs coziep>KaHust JIOTIO/THUTEeTbHOM

obpa3oBaTe/ibHOM TMPOrpaMMbl  TIPOBOJUTCS C TIOMOIIBIO  CIeAyHoLuX ¢Gopm
KOHTPOJISI: BXOZHOU, MPOME)KYTOUHBIU, UTOTOBBIM (TeMaTAYeCKUM).

1) BxopaHOUW KOHTPOJIb
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Llenb BXOAHOTO KOHTPOJISI — OLieHKa 00I1[ero ypoBHS MOATOTOBKU KaXKJ0Tr0
oOyuarolerocsi ¥ TPYIIIbI B 1[eJIoM. BXOAHOM KOHTpPOJIb TIPOBOAUTCS B (hopme
TecTa, KOTOPbIN MPOBOAUTCS B Hauase yuebHoro roga. [To pesysibTaTaMm BXOJHOTO
KOHTPOJISI aHa/IM3UPYETCS] CTaPTOBBIM YPOBeHb O0OYyUarol[uXcs, HaMeuaeTcs TiaH
JMMKBUZALIY TTPOOEIOB 3HAHUH.

2)  Tekyuuid KOHTPO/b OCYIL[eCTB/SIETCS HA 3aHSITUSX B TeueHUWe BCEero
oOyueHHUs1 [JjisI OTC/EKHMBAaHHS YPOBHS OCBOEHHMS YyueOHOro MarepHasa Iio
COOTBETCTBYHOLLIEMY KypPCY MPOTrPaMMBblI.

@®opMbI  TEKyllero  KOHTPOJiL:  TeMaTMYeCKUHM  TeCT,  JUKTaHT,
caMmocTosiTesibHasi paboTa, TpakThyeckast paboTta, yCTHBIN OTpoc.

3) IIpomexyTouHas (TemaTUuecKasi) aTTeCTalys

[IpoBOAUTCSI B KOHLIE M3yUeHHsI COOTBETCTBYHOLEro Kypca B ¢opme TecTa

W/WNMA KOHTPOIbHOM pabOTHI.

4) WtoroBas (TemaTHuecKasi) aTTecTalys

3aBepIliaeT MoOJIHOe U3yueHue Kypca.

WToropasi aTTecranysi MpoOBOAUTCS B (opMe UTOTOBOIO TeCTa U UTOTOBOM
KOHTPOJILHOM paboThl 10 Teme oOpa3oBaTelbHOM MPOrpaMMbl, B TOM UHCJe C
WCII0/Tb30BaHMEM TeJIeKOMMYHUKALIMOHHBIX TEXHOJIOTHM, a TaKXKe 0 pe3yJ/ibTaTam

BBITIO/IHEHHA ITPAKTUUECKUX 3a,an1/1171.

4) UtoroBas artectaus

NTtorosas aTrecTauus NPOBOAUTCS B BBIITYCKHOM 11 Kjacce 1o OKOHYaHUIO
oOyueHHs TI0 JIOTIOJTHUTE/NLHOM 001eobpa3oBaTe/ibHOM — 00ITjepa3BUBArOIIeM
nporpamme «OnMMnMazHas XUMHS» He MeHee TpPEX jeT, T.e. oOyueHue B 9-11
KJjlaccax.

WToroBasi arrecrauysi MpPOBOAUTCS B (hOpMe BBIMYCKHOTO 3K3aMeHa [0
dbopmary EI'D.

[To pesynbratam o6yuenus B 9-11 Kjmaccax W WTOTOBOM aTTeCTaIUH

BbIIAETCS AUTIJIOM YCTaHOB/IeHHOTO B LleHTpe obpa3sija.
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@®opmMbI OTCIEKHMBAHHA Pe3y/IbTAaTOB: HabO/OZleHWe, TecTHPOBaHUe,
KOHTpO/IbHasi TIMCbMeHHass paboTa, YCTHBIA OMpoc, (pOHTanMbHBINA OIpOC,
cobecefioBaHre, OTUET O BBITIOJTHEHUU SKCIIEPUMEHTA/bHBIX (71ab0paToOpHBIX) U

TIPAKTHUUeCKUX pabor.

®opmbl pUKcaUHA pe3y/IbTaTOB: PeHTUHrOBasi Tabyuila 1Mo pe3y/bTaTaM
WUTOTOBOTO TeCTa, KOHTPOJIbHOM paboThl, OTYETOB TI0 JKCIepUMEHTaTbHbIM
paboTam.

IlokymeHTa/nibHOM (POPMOU TOATBEPKAEHUS OCBOEHUSI [JOTOJTHUTEeTbHON
ob1ieobpa3oBaTeTbHOM 00IIIepa3BUBAOIIell TTPOrPaMMbI SIBJIIETCS JOKYMEHT 00
o0yueHUH «/IUTIJIOM» YCTaHOB/IEHHOTO PerdoHabHBIA IIeHTpoM «Cupuyc26»

obpa3tia.
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KAJJPOBOE OBECIIEYEHHWE

ObecrnieueHrie  peaju3aliui  JOTIOJHUTENBHON  001je00Opa3oBaTe/bHOM
ob1epa3BuBaroIieil  mporpamMMmbl  «OnUMIIHMaZHaAs XWMHS», HalleJIeHHOM Ha
Tpe/joCTaB/ieHe  BBICOKOTO KauecTBa OOyueHMs, TIJIaHUPyeTCs 3a CueT
Tre/laroruyeckux KafipoB, UMERIUX Heo0X0AUMYH0 KBaMUGUKALUIO [/ PelleHus
3a/jayu,  OIpe/leJIeHHbIX  00pa3oBaTe/ibHOM  TPOrpaMMOM,  CIOCOOHBIX K
VHHOBALMOHHOW MPO(eCCUOHAIBHOM JesITeIbHOCTH.

TpeboBaHUs K Ka/[pOBBIM yCJIOBUSIM BK/TFOUAIOT:

- BbICIIIee Tieflaroruyeckoe obpasoBaHue 1o NpeaMeTy;

-3HaHWe TIIpeAiMeTa, BjafleHWe MeTOJWKOU ero  IperofaBaHus,
Tre/larOruueCKUMH TEXHOIOTHUSIMU;

- OMIBIT pabOTHI 10 TIpOrpaMMaM yTy0/IeHHOTO U3yueHUsT (PU3UKU;

- OIIBIT [TOATOTOBKE yYallUXCs K OJIMMIIMA/AM U NPOEKTHBIM KOHKYpCaMm;

- BbICLLIASI KBATM(PUKALIMOHHASL KaTeropus, KaHAUAaT HaykK;

- OIIBIT NTO/ITOTOBKU BBINYCKHUKOB K OI'D v EI'3;

- HEeTpepbIBHOCTH TIPO(heCcCHOHATBLHOTO Pa3BUTHSI U caM00Opa30BaHus;

- Ha/lMuKe HaBBIKOB Pa0OThI C KOMITbIOTEPHOM TeXHUKOM;

- TpyJ0/it00Me, OTKPBITOCTb HOBILIECTBAaM M OCBOEHMIO HOBBbIX (opM U
MeTO/IOB paboThI;

- KOMMYHHKa0e/TbHOCTb;

- TBOpYECKasi aKTUBHOCTb;

- aKKyPaTHOCTB, L|e/IeyCTPeM/IEHHOCTb, OTBETCTBEHHOCTb,
nobpokenarenbHOCTb, 3ab0Ta O pPa3BUTUM  WHAMBUYATbHOCTH  YUYeHHKa,

3dMHTE€PEeCOBAHHOCTL B €I0 pe3y/ibTdTdX.

Ins  peanu3aiy  o0Opa3oBaTe/NlbHOM  TIPOrpaMMbl  HEOOXOZWMBI

BbICOKOKBa]'[I/ICl)I/ILII/IpOBaHHbIe Crielia/InCThI:
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- YUWUTEb XUMUM [IJIs1 TIPOBEJIeHUs JIEKLIMOHHBIX U MPAKTUYECKUX 3aHSITHUU
— 1 yen,;
- METOJIUCT;

- Tleiaror-rcuxoJior — 1 uejt.
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MATEPUAJ/IBHO-TEXHUYECKAS BA3A

s peanu3aliuu  TpPOrpaMMbl  TMOMelljeHHe JO/DKHO — Y/JOBJIETBOPSITH
CTPOUTE/IbHBIM, CAHUTAPHBIM U TIPOTUBOTIOXKAPHBIM HOPMaM.
Heob6xoauMmebr:

- yueOHbIM KaOWHeT, OCHAIlleHHbI KOMITbIOTEPOM C BBIXO/IOM B WHTEpHET,
Te/IeBU30pPOM, MapKepHOW [IOCKOW, y4yeOHBIMU CTOJIaMU [l YUE€HUKOB U
CTYy/bSIMH, [IEMOHCTPAIJMOHHBIM CTOJIOM, INKadaMu [jisi XpaHeHUs HarsJHBIX
nocobuii, TUIaKTHUeCKOTo ¥ yueOHOT0 MaTepuarna;

- nabopaTopusi, OCHAIlleHHass KOMITbIOTEDOM C BBIXOZOM B WHTEPHET,
TEeJIEBU30pPOM, MapKepHOW J[OCKOW J/1abopaTOpHBIMUA CTOJIaMU [I/Isl TIPOBEeZIeHUsT
MPaKTUYeCKUX paboT, HeoOX0AUMBIM TabopaTOPHLIM 000pYyI0BaHUEM;

- 11o/icoOHOe TIoMellleHre st XpaHeHus abopaTopHOTo 060pyZ0BaHUS U
HarJIIIHbIX T0COOMi (s1TabopaHTCKast);

- IeMOHCTpaIMOHHOe 000pY/I0BaHUE;

- 06opyoBaHue, HeOOXOAMUMOTO /ISt TIPOBe/IeHUS IPAKTUUECKUX 3aHSITHIM:

JIabopaTtopHasi Tiocyza:

- CTEeK/IIHHbIe XUMHUYECKWe CTaKaHbl, BOPOHKH, MPOOHPKH, INTATHBBI
AJIA HPO6I/IPOK, CK/IAHKM [OJid XpaHEHHWA PedKTHUBOB, (bJ'IaKOHI:;I-HEHI/IL[I/IJII[I/IHKI/I,
KOHMUECKHE KOJIObI, KPYI/IOJOHHbIE KOJIOBI, CTEK/ISIHHbIE IMa/l0UKH, CTEK/ISTHHbBIE
HaCaZIk¥, XOJIOAWIbHUKH, TEPMOMETpbI, JIOXKKHU-IIIIATe/H, MpeJMeTHbIe CTeK/Ia,
BbINIApUTE/IbHbIE YAIlIKW, TUIJIM, JePXKaTelu st MPOOHUPOK, THUre/bHbIe HIUMIBI,
acOecToBble CETKW, MEPHbIe L[WIMHADLI, MUMEeTKH Mopa, OI0peTKH, KareJlbHUIbI.

[Iyctepa, 6aHKU i KUAKUX PEaKTUBOB.

PeakTuBhbI:
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- [IpocThle BelllecTBa: cepa, aJlOMUHWU, LWHK, WUOJ, Ta//IAU, WUHOWMH,
yroJib, 0JIOBO, >keyie30. OKCU/IbI: OKCHJT MarHusi, OKCHUJ, alFOMUHHS, OKCUJ, Meau
(I1), okcup xenesa (II1), okcup mapranua (I11), okcup ceunua (I1). T'napokcupbt:
TM/IDOKCHJ, HaTpus, TUAPOKCHUJ Kalus, TUAPOKCUJ Kasblys, TUIPOKCHZ Oapwus,
aMMUaK. KHC/IOThI: cepHass KMC/IOTa, a30THas KMC/IOTa, COJIissHasi KHCJIOTa,
YKCyCHasi KUcoTa, hochopHasi KucioTa, bopHasi kuciora. CoJi: XJI0pU/ HaTpus,
vouj, Kanusi, 6pomu, Kanusi, 6pomat Kanusi, xaopug meau (II), xmopus Kanbiys,
xyopuz xenesa (III), xnopuna marnus, cynbdar meau (II), cynbdar xenesa (I1),
cyJsibar L[MHKa, cyJsibar aJTFOMUHUS, aJIFOMOKa/IMeBbIe KBacClIbl,
’Ke/le30aMMOHUIHBIE KBaCllbl, XPOMKa/IMeBble KBacCLlbl, Cy/ab(dar HaTpus, Cyabdar
Kasusi, cynbdat kobanbTa (IT), Hurpar cBuniia (I1), HuTpar cepebpa, HUTpAT Kasus,
HUTpAT Ka/bli¥s, HUTpPAaT aMMOHHUs, HUTpaT Mapradua (II), HuTpaT LMHKa,
KapOoHaT HATpHs, TUAPOKApOOHAT HAaTpHs, KapboHaT Kambliys, dhocdaT HaTpus,
auruapodocdaTr HaTpus, Oypa, Kapbuj Kanblysi, POJaHH/ aMMOHUS, KpacHas
KpOBsiHasi COJib, »Ke/Tas KpOBsiHasi COJib, BaHaJaT HATpUs, MOJMOJAaT aMMOHWUS,
aljeTaT HaTpWs, OKCaJaT HATpWs, LUTPAT ’Keje3a-aMMOHUS, KaJIul-HaTpUM
BUHHOKMCJIbIM, JIMIMOHHAsI KMCJIOTa, Ca/IMLAIOBasi KUC/IO0Ta, T/IF0KO3a, TUOCY/Ib(aT

HaTpus, Cyb(UJ HaTPUs, XJI0PUZ, aMMOHHUS

HarypanbHble 00BEKTHI.

- Komnnekijun MuHepasioB, TOJIe3HbIX HWCKOMAaeMbIX, TOPHBIX TOPOJ,
MHUHepa/IbHbIX yA0OpeHu. [IpoAyKThl XUMHUUECKHUX TIPOM3BO/ICTB: TIIAaCTMACCHI,
KayuyKH, CHHTETUUECKHe BOJIOKHA, MPOZAYKThI MepepaboTKy He(hTH U KaMeHHOTO
YTJIsI, METa/UTbI U CTIaBbl HAa MX OCHOBE.

Mopenyi u MakeTsbl.

- Kpucranivueckue pelieTkd ajamasa, rpaduTa, >Kejaesa, MeaAd MU
xjiopuzia Hatpust. Habopbl aTOMOB /ISl COCTaB/IEHUS [IAPOCTEP>KHEBBIX MOJesel
MOJIEKYI.

- criel[dasibHast ofiexxa oOyuarormxcsi s paboTel B Jy1abopaTopuu —

XdJ/1aThI.
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YUYEBHO-METOANYECKOE
N NTHOOPMAILIMOHHOE OBECIIEYUEHUE

1. ITepeueHs MTEPATYPbI, HEOOXO0AUMOM /I/IsI OCBOEHHS MPOTPAMMBbI

1.1. ITepeuenp JuTepaTypbl, MHCIO0/b30BAHHON IMPH HaNUCAHUHU
MPOrpamMmabI

1) Kysemenko H.E., Epemun B.B., ITonkoB B.A. Xumus A/ IIKOJTBHUKOB
CTapILKX KJaCCOB M TIOCTYTIAOIIUX B By3bl. YueOHoe rocobue. M.: M3aarenbCcTBO
MockoBckoro yHusepcureta, 2015.

2) Jluguu P.A., Monouko B.A., AngpeeBa JI.JI. Xumuueckue CBOMCTBa
HeOpraHUYeCKUX BelljecTB. YueOHoe mocobue. M.: Apramak-Meaua, 2015.

3) Kysemenko H.E., Epemun B.B., [TonkoB B.A. Hauasa xumun. Yde6GHoe
rocoOue [i1sl IOCTYTIAOIUX B By3bl. M., 2017

4) Hob6bporun . FO., lobpotnHa M. H. Pa3BuTHe W KOHTPO/Ib YMEHHM
rOBOPEeHHs M INHWCbMa Ha ypokax xumuM // Ilegarornyeckue usmepenus. — 2021.
— No 1. — C. 48-56.

5) AxmeroB M. A., OcurioBa A. B. W3 onsita ¢dopmupoBaHus
(yHKIMOHaIbHOM rpaMOTHOCTH // Xumus B mikoje. — 2021. — Ne 10. — C. 35—
38.

6) Makapo FJ. b. OT mnpeameTHbIX 3HaHUM K (DYHKIMOHA/IBLHOM

rpamMoTHOCTH // Xrmus B 1iKoje. — 2022. — Ne 8. — C. 26-32.

1.2. IlepeyeHb TUTEPATYPHI, PEKOMEH0BAHHON 00yYar0IMMCS

1) Jlapuonoa B. M., Ilycroeur C. O. MeToAbl TUTPUMETPUU B
opraHu3al|yy M03HaBaTe/bHOU JleaTe/IbHOCTH // Xumus B 1ikoje. — 2021. — Ne 3.
— C. 51-61.

2) Cgeppnoa H./I., Kapramios C.H., Pagyruna O.I'. Xumus. CripaBOUHUK

[J/151 INKOJIBHUKOB U MOCTyNarolux B By3bl. M.: Act-IIpecc, 2019
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1.3. [TepeueHb IMTEpPaTyphl, peKOMEH/0BAHHOW POAUTE/ISIM

1) KoBu C. «7 HaBbIKOB BBICOKO3(D(EKTHUBHbIX Jofeild. MolHbie
WHCTPYMEHTBI Pa3BUTHS TMUHOCTH» - AsbriiHa [Tabmwmmmep, 2019

2) Wuxak IlunrtyceBuu «[erictByr! 10 3amoBegeit ycrexa» u3f. ODKCMO
2018 .

3) CruBen KoBu «BocbMoit HaBblK. OT 3()(EKTUBHOCTHM K BeJAYUIO»

«AnpnmHa [Tabmurtep», 2020 r.

2. [TepeyeHb pecypcoB HH()OPMAIUOHHO-TE/IEKOMMYHUKALIMOHHOU CeTH

«AHTepHeT», HE0OXOAUMBIX /I/IAA 0CBOEHHSI MPOrPaMMBbI

1) Tep-AxkonsiH M.H. Xumusi MmeTanioB [S1eKTpoHHBIN pecypc]: yuebHoe
nocobue / M.H. Tep-AxkorisH, FO.B. CokonoBa, O.A. bpara3una; nog pez. [densHa
B.1. - MockBa: MUCHC, 2015. - 148 c. URL:
https://e.lanbook.com/reader/book/69743/#1

2) EpunHas Komtekiusi 0oOpa3oBaTe/ibHbIX PeCcypCcoB http://school-

collection.edu.ru

3) ChemNet: moptan ¢GyHAaMeHTaTbHOTO XUMHWUECKOTO 00pa30BaHUs

http://www.chemnet.ru

4) OcHoBbl XMy, MIHTEpHET yueOHUK http://www.hemi.nsu.ru/

5) ODJIeKTPOHHBIU pecypc. IITkobHbIE OJIUMITAA/IbI (0]
xumuu:http://www.chem.msu.ru/rus/olimp/

6) DJ/IeKTPOHHBIM pecypCc. MOCKOBCKasi OJMMIIMAJla LIKOJIBHUKOB MO
XuMHUU. — [Pexxum goctynal: http://moschem.olimpiada.ru/

7) OnekTpoHHbIM pecypc. Osmmmnuazesl [IpuBo/mkckoro @epepanbHOro
YuuBepcuTteTa . — [Pexxum poctyna]: https://admissions.kpfu.ru/mpo

8) OnektpoHHBIN pecypc. CaHKT-ITeTepOyprckasi o/iiMITMa/ia IITKOJTbHUKOB
no xumuu. — [Pexxum foctynal: http://chemspb.3dn.ru/

9) OnekTtpoHHBIM  pecypc. KoposeBckoe — xummuueckoe — 00IIIeCTBO

Benukobputanuy— [Pexkum mocTytial: https:/www.rsc.org/



https://www.rsc.org/
http://moschem.olimpiada.ru/
http://www.hemi.nsu.ru/
http://www.chemnet.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://e.lanbook.com/reader/book/69743/#1
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10) DneKTpoHHBbIM pecypc. 3aHWMaTe/bHble OIbITHI MO0 XUMUM — [Pexxum

poctynal: simplescience.ru/video/about:chemistry/

3. [lepeueHb pa3aTOYHOr0 MaTepuasia
1) AupakTUUeCcKre KapTOUKM C 3a[JaHUSIMU;
2) 1iocobus C pa3HbIMU THUTIaMU 33/lay U TeCTOB;

3) maMATKU /1Jis1 00yJaroIuxcs.
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ITpunoxenue 1
K 00111eo0pa3oBareibHOM 0011iepa3BUBarolliei mporpaMmme «OTUMIUaZHas XUMUS»

BxoHOM KOHTPO/Ib

Bx0/1HOUM KOHTPOJIb IPOBOUTCS C KaXKAbIM 00yJaroIiMCsl WHIUBUYaTbHO
C 1eflbI0 TIpOBepKM 0a30BBIX 3HaHMW TI0 XuMud. PopMa mNpoBefeHUs -
TECTUPOBaHWE Pa3HOTO YPOBHS CIOXKHOCTH OTZAE/NbHO [ oOyuwaromumxcsi 8, 9,
10,11 xknaccos.

TecTbl cofieprKat 3aJjJaHusl pa3/IMYHOrO YPOBHS CJI0’KHOCTH.

Bo Bpemsi mnpoBefeHUss BXOAHOW [JWAarHOCTUKWA MeJaror 3aroJyHseT
VH(OPMAaI[MOHHYI0 KapTOuKd «Pe3yibTaTbl BXOAHOW AMArHOCTUKU», T0JIb3YSCh
mkanou «O1eHKa mapaMeTpOB BXOJAHOTO KOHTPOJIS».

OueHKa NapamMeTpoB BXOAHOI'0 KOHTPOJIs

HaumeHoBaHMe ypOBHsA Pe3ysibTaTr AarHocTuKky, %
OneMeHTapHbIN YPOBEHb 0-54%
Hu3kuii ypoBeHb 55 - 69%
CpeaHuii ypOBeHb 70 — 84%
Bricokuii ypoBeHb 85 -100%

IlpumepHbIe 3aaHUA:

BxoaHoM KOHTPOJIb
BapuaHr 1.
1. UYucsio 5/1eKTPOHHBIX CI0€B U YMCJIO 3JIEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM
cjioe aTOMOB OpoMa COOTBETCTBEHHO PaBHBbI:
1)7wu4;2)4u7;3)35u7;4)4u35.
2. OJIleKTpOHHas KOH(Urypaijys aToMa >keJie3a:
1) 1s°2s*2p°3s?3p° ;2) 1s°25*2p°3s?3p°4s4p * ; 3) 1s°2s*2p°®3s?3p°®3d? ;
4) 1s*2s°2p®3s*3p°®3d°4s” .
3. 3apsg sapa +8 UMeroT aTOMbl XUMHAUeCKOI'0 3JIeMeHTa:
1) a3ora; 2) kucnopoga; 3) cepsl ; 4) xjopa
4. BepHbl /11 cnefyroLIye Cy>XIeHHUs O 3aKOHOMEPHOCTSIX U3MeHEeHUsI CBOMCTB
aTOMOB B nepuoauueckou cucreme [1. I. Mengeneesa?
A. Paguyc aToMOB B Ilepro/ie C yBeJIMUeHHWeM 3apsi/ia si/pa aToMa yBeTMurBaeTCsl.
b. Paguyc aToMOB B I71aBHOW MOATPyMIe C yMeHbLIeHWeM 3apsi/ia sipa aroMa
yBeIMUMBAETCS.
1) BepHo TonbKO A; 2) BepHBI 00a cyXaeHus:; 3) BepHO TONMbKO b; 4) 0ba
CY>XZIeHUs1 HeBepPHBL.
5. Howmep nepuopa smeMeHTa B ITepUOAUYECKON CUCTEME COOTBETCTBYET
1) 3apsigy sigpa aToma 3TOro 3J/ieMeHTa
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2) uKC/y 3/1eKTPOHOB Ha BaJIeHTHOM 000/10uKe aTOMa 3TOro 37ieMeHTa

3) uKC/ly 371eKTPOHHBIX YPOBHEM aToMa 3TOr0 3/ieMeHTa

4) cpeHeMY 3HAYEHHWIO MaCCOBBIX UKCeJ U30TOIOB 3TOr0 3/IeMeHTa

6. DjeMeHTy, 3/IeKTpOHHast popMysia aToMa KOToporo 1s*2s*2p°®3s*3p°3d°4s
COOTBETCTBYeT BBICIIUM OKcUl, hopmysia Kotoporo: 1) Br.Oz; 2) MnO,; 3) MnO;
4) Mn,0.

7. HaubOonbIiyro 3/1eKTpOOTpULIaTeTbHOCTh UMEET:

1) dpocdop; 2) xnop; 3) kpemHUw; 4) cepa.

8. B psisy xumuueckux 31eMeHToB (GTop — xyiop — OGpom:

1) ycunuBaroTcsi HeMeTa/l/TMyecKre CBOMCTBA; 2) yBe/IMUMBaeTCsl paZiuyC aToMa;
3) yBe/IMUMBaeTCs CTeleHb OKWC/IeHUS B JIETYUHUX BOZOPOJHBIX COe/JUHEHUSX;

4) yBeNTMUMUBAETCS 3JIEKTPOOTPULIATETBHOCTb.

9. Psap Xx¥MMUUeCKHX 371eMeHTOB, B KOTOPOM HeMeTa/JInuyeCKue CBOMCTBA
ycunuBaroTest: 1) gTop — 6pom — uogm; 2) Kpemuuii — docdhop — xsop; 3)
KUCJIOpOZ, — cepa — CeJjleH

10. BemecTBa TOMBKO C MOHHOM CBSI3bIO TIPUBE/IEHBI B PSALY:

1) F,, CCl, KC1

2) NaBr, Na)O, KI

3) SO,. P, s CaF,

4) HzS, Brz, KzS

11. BeljectBa MOJIEKY/IIPHOTO CTPOEHUS XapaKTepUu3yrTCs

1) BBICOKOM TeMIiepaTypou MJiaB/ieHust; 2) HU3KOW TeMIlepaTypO MJ1aBJ/IeHus;

3) TBepAOCTHIO; 4) 3/1eKTPONPOBOJHOCTBIO.

12. XuUMHYeCKUi 3/ieMeHT, B aTOMe KOTOPOTO 3JIeKTPOHBI 110 C/I0SIM pacripefiesie-
HBI Tak: 2, 8, 1 oOpa3yeT C BOJJOpPOZIOM XUMHUUECKYIO CBSI3b

1) KOBaZIeHTHYO TOJISIPHYIO; 2) KOBAJIEHTHYIO HEMOJIAPHYIO ; 3) MOHHYIO ;

4) MeTa/lJINUECKYO

13. [Ba ra3zoo0pa3HbIX BelljeCTBa C KOBaJIEHTHOM HETIOISIPHOM CBsI3bi0 00pa3oBa-
1Y CoeJMHEHVe C KOBa/IeHTHOU TMOISIPHOM XMMUYeCKoU cBsi3bto. Omipesenute dhop-
Myy noaydeHHoro BewectBa: 1) CO; ; 2) CHs ; 3) CO ; 4) H,O

14. YcTaHOBUTE COOTBETCTBUE MeXXAY (DOpPMYJIOi BellleCTBa U CTENeHbI0 OKUC/Ie-
HUA aTOMa XJiopa B HEM.



®OPMYVYIJIA BEHIECTBA
A) Ca(OCl),

b) KCIOs

B) HCIO:;

F) FEC13
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CTEIIEHb OKMCJIEHUA XJIOPA
1) +1
2) +3
3)-1
4) +5



16. MaccoBas gosnis gocdopa B ¢pochaTe marausi paBHa
1) 23,7%
2) 34,5%
3) 45,2%
4) 55,8%
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TeKymuid KOHTPOJ/Ib
Tekyluii KOHTPO/Ib OCYILECTB/SETCS Ha 3aHATHSX B TeueHHe BCETo
oOyueHus1 /11 OTC/IE)KUBAHUSI YPOBHS OCBOEHHUsSI yueOHOTO Marepuasa Io
COOTBETCTBYIOIIEMY KYPCY IPOrPaMMBl.
@®opMBI  TEKYIIIEro KOHTPOJ/S: TeMaTHUeCKUd TeCT, [JUKTaHT,
camocTosTe/IbHasE paboTa, MpakTHUecKasi paboTa, YCTHBIN OIpocC.

ITpumepHbIe 3ajaHUA:

1. YkaxuTe cymMMy MOJISIpPHBIX Macc (I/MOJb) KaabLAUCOJeprKaliero
BelljecTBa [l u yriepozcojepskaiijero Beilectsa E 15 1ierouku
XUMHUYECKUX TpeBpalljeHui:

+Ca(OH), (TB.), t°

A i > B > 11
Al,C.+H
4y T H0 < B _t0al) L e

7

| Cymma I+E | 143 | 156 | 127 | 186

2. Tlpu mpokanvBaHUM [0 MOCTOSTHHOM Macchl comu CaCl2+xH20
Maccou 2,19 r nonyuwiu Boay maccou 1,08 r. KakoBa ¢gopmyia
conu?

a) CaCI2.6H20 6) CaCl2-H20 B) CaCl2:2H20 1) CaCl2°3H20

3. Temnnora obpa3oBaHUs XJI0POBO/[OPO/ia U3 TIPOCTHIX BeIIeCTB paB-
Ha 92 k/[x/Mob. CKOMBKO TeryioThl (B K/[)K) BbIEIUTCS TIPU B3a-
umoetictBuu 4,48 1 (H. y.) Bojjopo/ia ¢ u36bITKOM Xj1opa? (3aru-
LIMTE YMC/IO0 C TOYHOCTBIO JIO AECSTHIX. )

| KIK | 73,6 1 147,2 36,8 18,4
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IIpomexyTouHas (TeMaTH4YecKas) aTTecTanus
[TpoBogUTCS B KOHILIEe U3yUeHHs] COOTBETCTBYIOLEro Kypca B (popme
TecTa W/WIu KOHTPObHOU paboThI.

[onomHuTebHBIE MaTepHabl 1 000py0BaHHeE.
1.Ilepyoguueckasi cucteMa XuMudeckux 3jemeHToB [.M1.MeHzeneeBa.
2. Tabimila pacTBOPUMOCTH COJIel, KMCJIOT M OCHOBAHHUM B BOJE.
3.D7MeKTPOXUMHYECKUU PsAJl HANPSDKEHUH MeTaslloB.
4. KanbKysisaTop

ITpumepsbl 3ajaHNUA:

Yacreb A K Kaxj0My 3a/jlaHUI0 YacTH A aHbI HECKOJ/IBKO 0TBETOB, U3
KOTOPBIX TOJILKO 0/JHH BepHbIii. BbiOepuTe BepHBIA 0TBET.

Al. O6mias hopmya aJKaHOB:
1) CnH2n 2) CnH2n+ 2 3) CnH2n -24) CnH2n- 6

A2. BemectBa, umeroiue ¢popmynsl CH3 — O - CH3 u CH3 - CH2 - OH
SIBJISIFOTCSL:
1) romonoramy; 2) W30Mepamu;  3) rojMMmepamu; 4) menTuiaMu.
A3. AneTtusieH pUHa/J/IeKUT K TOMOJIOTUUECKOMY PALY:
1) ankaHOB; 2) anKUHOB; 3) apeHOB; 4) aJKEeHOB
A4. Peakiuy, B X0Zie KOTOPbIX OT MOJIEKYJIbI BelljeCTBa OTLLeIIAeTCd BOJa,
Ha3bIBalOT peakLUsIMU:
1) Jernppatayuu  2) [lerajoreHUpOBaHUS
3)deruaporanorenvpoBanusi  4) JlernipupoBaHus
A5. KoyinmuecTBo aTOMOB BOZ0OPO/iA B LIUKJ/IOT€KCaHe:
)8, 2)10; 3)12; 4)14.
AG6. Peakijusi cpeZibl B BOJHOM PacTBOPE YKCYCHOM KUCJIOTHI:
1) HeliTpanbHasi; 2) Kucnasi; 3) coneHasi;  4) lije/lOUHasl.
A7. YKCyCHas KMC/10Ta He BCTyIaeT BO B3aMO/ENCTBHE C Bel[eCTBOM:

1) okcup, KanbLus 2) MeTaHoJI 3) Meb 4) nuiieBast coja
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A8. TIpoagyKTOoM ruipaTtaliiy STUIeHa SIBISeTCs:

1) cnoupr; 2) kucnorta;  3) anbJerug; 4) ankaH

AS. K 410BUTHIM BellleCTBaM OTHOCUTCH:
1) metanon; 2) staHos; 3) riporiaHon; 4) GyTaHoJL.
Yacrs B

B1. YcTraHoBUTE COOTBETCTBUE:

BeIIeCTBO HaxoXK/leHre B TIpUpo/ie
1) I'moko3a a) B COKe CaXapHOM CBEKJIbI
2) Kpaxman 0) B 3epHe

3) Caxapo3a B) B BUHOT'PA/[HOM Caxape
4) Llenmronosa T) B IpeBeCrHe

B2. YcraHoBuTe COOTBETCTBUE MeXKy peareHTaMu U TUIIOM PeaKLUU.

PeareHTs! Twun peakiuu
1) C2H4 + 02 - a) 3amelleHue
2) CH4 - 0) okucCeHre
3) CH3COOH + KOH - B) MPUCOeJVHEHUE
4) CH4+ CI2 - r) oOMeHa

1) pa3nokeHue

B3. YcTaHoBUTe COOTBETCTBHE MEX/Yy Ha3BaHUEM Bell[eCTBa U €ro

dhopmyion.
HasBaHue BelljecTBa dopmyJia
1) auetunen a) CH3 - CH3
2) MeTaHOJI 6) CH3- OH
3) mponaHoBasi KUC/I0Ta B) CH = CH
4) sTaH r) CH3- CH2- COH

1) CH3 -CH2-COOH



Yacte C 3ajaHusa co CBO0OAHBIM 0TBETOM
C1. O6Bem yT/IeKUC/Ioro ra3a, KOTOPbIii 00pa3oBasicsi B pe3y/bTaTe

okuranus 10 j1 arjeTusieHa, paBeH n

C2. Hamumure YPaBHEHHUSA XUMHUUECKUX peaK].[Hﬁ, C IIOMOIIBI0 KOTOPBIX MO>XHO

OCYIL[eCTBUTh TIPeBPall[eHHUsT:

CH, - CH, — Cg¢Hs— xnopbeHson. [atiTe Ha3BaHUS Bell[eCTBaM.

HTorosas (TeMaTHuyecKas) aTrecTanus

WToroBass arrecrauyst NMpPOBOAWUTCA B ()OpMe WUTOrOBOrO TecTa U
UTOTOBOM KOHTPOJIbHOW paboThl TI0 TeMe 00Opa3oBaTe/IbHOW MPOrpaMMBI, B
TOM YHCJe C MCIO0JIb30BaHUEM TeJeKOMMYHUKAL[MOHHBIX TEXHOJIOTWH, a
TaK’Ke T10 pe3y/ibTaTaM BbIMIOJIHeHHUS MPaKTUUeCKUX 3a/JaHUU.

WNtorosas arrectauys NPOBOAUTCA B BbITYyCKHOM 11 kjacce 1o
OKOHUaHWIO OOy4YeHMs TIO [IOTIOJIHUTELHOM o00Ijeobpa3oBaTebHOM
oO11iepa3BuBaroIlieil porpamme «OnMUMIMAHasi XUMHUs» He MeHee TpPEX
net, T.e. obyueHue B 9-11 kyaccax. MiToroBasi arrecTaijvsi IPOBOAUTCS B
dhopme MMCbMeHHON KOHTPOJIbHOUM pabOoTHhl.

[Ipumeps! 3a1aHU

1. Ins mosyyeHust ra3000pa3HOTo BOZIOpO/ia B arrapare Kurra ucrosns3y-
10T peak-LWI0 B3aUMO/IEUCTBHUS I[MHKA C PAaCTBOPOM COJISHOU WM CEpHOU
KUCIO0Thl. Hanuiivte ypaBHeHUs1 peakijyi, MPOTeKaroIIMX B arrapare Kuri-
mna.

2. YcraHoBuTe (OpMyay TPexXOCHOBHOM (oC(opHON KUCIOTHI, €C/TM OHa
cozpepxurt 3,06 % Bomopoza, 31,63 % docdopa u 65,31 % kuciopoaa.

3. B ruapokcuze Keme3a W TUAPOKCHUAE XpOMa  COZEPKUTCA
COOTBeTCTBeHHO 52,34 % »ene3a u 60,47 % xpoma. Onpefienute hopMyibl
TMAPOKCUIOB U HAlWILIWTe DeaklUM WX B3aUMOZEMCTBUSI C COJISHOU U
CepHOU Kuc/ioTaMu. [laliTe Ha3BaHUS MIPOYKTaM PeaKLUi.

4. B muHepanoruv (GoOpMy/ly MUHEPA/IIOB MPeJCTaB/SIOT B BUE OKCHUOB.
Harnpu-mep, MuHepan IINuvHe/lb, UMerOIMi coctaB MgAI204, MOXHO
npeacTtaBuTh Kak MgO*Al203. BakHeWIIMli TNPOMBILUIEHHbIA MUHepas
Oepuinust — 6epusit umeeT coctaB Al12Be3Si6018.

a) M3obpa3ure coctaB MyuHepasa Oepuia B BUie OKCH/IOB.



6) B oiuH 13 CTaKaHOB C PACTBOPOM COJISTHOM KHC/IOTBI TTIOMECTUTH W3-
MeJIbUEHHYIO IITMHE/Ib, a B IPYTOM CTakKaH C paCTBOPOM COJISTHOM KUC/IOThI
TIOMEeCTU/IU W3MeJIbueHHbINM MUHepan Oepu/l. YUuThbIBasi, UTO KHUC/IOTHBIE
OKCH/Ibl HE pearupyroT C paCTBOpaMM COJISHOW KUC/IOThI, HalUILIWTe ypaB-
HEeHHs peaKlMi B3aMO/IeNCTBYS IITTMHeW U 6epuia ¢ u30bITKOM pacTBO-
pa CONSTHOW KWCJIOTHI.

B) B 0ilHOM 13 cTakaHOB MOC/Ie MPOTeKaHUs peakl[iii 0CTaiCs HepacTBOPH-
MBI B BoZle ocaziok. Hanmiuvre hopmysy 3TOro ocazka.
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