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OI'TIABJIEHHME

[TOACHUTEJIBHAA 3AIINCKA

CPOKHU U3YYEHUS
BUJIBI U CPOKHU KOHTPOJIBHBIX MEPOTIPUSATHIT
HauMEHOBAHHUE MOJYJISl, UHIEKC

LeJIH, 33JIa44 [IPEeroJaBaHus

dhopmupoBanre KOMIETeHITUH B cooTBeTCTBUU ¢ PT'OC
tpeboBanusi ®I'OC K cTyIeHTY IO OKOHYAaHUH U3Y4EHUS

KPATKHE METOJIMYECKHE PEKOMEH/JALIMU
TEMATHUYECKUI ITJIAH

COJIEPXXAHUE

JIMATHOCTHKA YUYEBHOI'O ITPOIIECCA
MATEPHAJIbHO-TEXHUYECKOE OBECITIEYUEHUE
JIUTEPATYPA



1. TosicHuTeIbHAs 3aNIMCKa
IIporpamma mo XumMum pa3paboTaHa Ha OCHOBE TpeOoBaHMil  QenepaabHOro

rOCY/IapCTBEHHOTO 00pa30BaTEeIBHOrO CTaHaapTa cpeanero oodmero oopazoBanus, ®I'OC CIIO u

MOJIOKEHUW  (efiepalbHOM  OCHOBHOWM 0011e00pa30BaTeNbHOM MPOrPaMMBI  CPEAHETO OOIIEro

00pa3oBaHus C YY4ETOM MOJy4aeMOM CHEUaTIbHOCTH.

Cpoku M3y4eHHUs

Kypc I, cemectpsr 1,2

YKUBOITUCH OCTaJIbHBIC
Bcero yacoB 1o pabodyemy miany 46 52
W3 HuX: rpynoBeIX (MEIKOTPYIIIOBBIX) 36 36
VHIBUTYaIbHBIX - -
camMocCTosITeNIbHas yueOHasi Harpy3Ka CTy/IeHTa 10 16
Bubl 1 cpOKH KOHTPOJIBHBIX MEPOIPUSATHIHA
KoHTtposibHBIC pabOTHI: 2 ceMecTp

3ayeTsl: _

HaumMmeHoBaHue MOAYIsS, HHACKC

O/1.00 — O6meoopa3oBaTe/ibHbII y4eOHBIH UK
O1.11 — Xumus

Ienu, 3agaun OpenogaBaHus

Hean

OCBOCHME 3HAaHMM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa M METoAax
€CTECTBEHHbIX HayK; 3HAaKOMCTBO ¢ HauOojee BaXKHBIMH UACSIMHU M JOCTHXKEHUSIMU
€CTECTBO3HAHMS, OKa3aBIIMMH OIIPEACIIAIONICE BIMSHUE HA Pa3BUTHE TEXHUKH U TEXHOJIOTH;
OBJIQJICHUE YMEHUSIMH TPUMEHATHh TOJTYYE€HHbIE 3HAaHUSA Uil OOBSACHEHMs SIBICHUI
OKpPY’KaloIIero MUpa, BOCHPUITHS MHPOPMAIUN €CTECTBEHHO-HAyYHOTO0 U MPOo(ecCHOHAIbHO
3HAQUUMOTO COJI€P’KaHUs; pa3BUTHE WHTEIUIEKTyallbHbIX, TBOPYECKHUX CIOCOOHOCTEN W
KPUTHYECKOI'0 MBIIIJIEHUS B X0/1€ MPOBEICHUS IPOCTEHIINX UCCIIEOBAHNM, aHAIN3a SIBICHUIA,
BOCHIPUATHS U UHTEPIPETALUU €CTECTBEHHO-HAYYHON HH(OpMaIUY;

BOCIIMTAHHUE YOEXKJAEHHOCTH B BO3MOKHOCTH IO3HAHUS 3aKOHHOM MPUPOJBI U UCHOJBb30BAaHUS
JIOCTH>KEHUH €CTECTBEHHBIX HAYK ULl pa3BUTUS IUBUIN3ALMN U ITOBBIIICHHS KAaYECTBA )KU3HH,
NPUMEHEHHE €CTECTBEHHO-HAyYHBIX 3HAaHUM B TNPO(ECCHOHANBHOM JEATENbHOCTH H
MOBCEIHEBHOM >KM3HU JJs1 oOecriedeHus Oe30MacHOCTH KHU3HEAESTEIbHOCTH; TPaMOTHOTO
WCITOJIb30BAaHNs COBPEMEHHBIX TEXHOJIOTMI; OXPaHbl 3J0POBbS, OKPYXKAIOIIEH CPEBI.

3agaun:

chopMHpOBaTh CHOCOOHOCTH OOYYAIOIIMXCS OPHEHTUPOBATHCS B COBPEMEHHBIX HAayYHBIX
MOHATUSX U UHPOPMAIIMH €CTECTBEHHOHAYYHOTO COACPKAHMUS;

00ecreynTh OBJIZICHHE HEKOTOPBIMH 3JIEMEHTaMH HCCIIEI0BATEILCKOTO METO/IA;
chopMHpOBaTh YMEHUE UCIIOIb30BaTh €CTECTBEHHOHAYYHbIE 3HAHUS B TIOBCEIHEBHON KU3HU U
CUTYalUAX OOIECTBEHHON JUCKYCCHH.




Tpedosanus PI'OC K CTYAEHTY 10 OKOHYAHUY U3VYCHUS

1) chopMUPOBAHHOCTD MIPEACTABICHUI: 0 XUMHYECKOW COCTABJISIFOIICH €CTECTBEHHOHAYYHOM
KapTUHBl MHUPA, POJIM XMMUU B TIO3HAHWUU SIBJICHWH MPHPOMABI, B (POPMHPOBAHUM MBIILIICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAIbHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelleHus
MPAKTUYECKUX 33Ja4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MPUPOJHON Cpelie;

2) BIaJieHHE CHCTEMOW XHWMHMUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
HOHATHS (XUMHUYECKUN 3JEMEHT, aToOM, JJICKTPOHHAs 000Ji0ouka aroma, s-, P-, d-3JeKTPOHHBIC
opOuTaIu aToMOB, UOH, MOJIEKYJa, BaJE€HTHOCTh, JIEKTPOOTPUIATEIHLHOCTD, CTENIEHb OKUCIICHHUS,
XUMHYECKasi CBS3b, MOJb, MOJIIpHAs Macca, MOJSPHBIE 00beM, YIJIEPOJHBIM  CKeleT,
(GyHKUMOHANBHAS TPYINa, pPaguKall, U30MEPHs, H30MEpbl, TOMOJOTHYECKHH psZl, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA- U a30TCOAEpKAIIUE COCAUHEHHs, OMOJOTUYECKH aKTHBHbBIC BEIECTBA
(YyraeBozpsl, KHUpbL, O€NIKH), MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCIMHEHUS, KpPUCTAIJIMYECKass pEelIeTKa, TUIBl XUMHYECKUX peakuuid (OKUCIUTETHHO-
BOCCTAHOBUTENIbHBIC, 0JK30- W DJHJIOTCPMHUYECKHE, pEaKkIUh WOHHOro OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEANIEKTPOIUTHI, SJIEKTPOIUTHUYECKAS AUCCOIMALINS, OKUCIUTEb, BOCCTAHOBUTED,
CKOPOCTb XMMHMYECKONH peakluu, XHUMHUYECKOE paBHOBECHE), TEOPUUM U 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHHUSI opraHnyeckux emiecTB A.M. BbytiepoBa, Teopus 3IEKTPOIUTUYECKON
auccornmanuu, nepuoaudeckui 3akon  J[.M. MengeneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHMBOJUYECKHH $3bIK XHUMHUHU, (PAKTOJIOTUYECKHE CBEICHHS O CBOMCTBaXx,
cocTaBe, MOJIYYCHUU U Oe30ITaCHOM UCTIOIh30BAaHUHN BAKHEUITNX HEOPTaHUYCCKUX U OPTaHMICCKUX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIHHOCTH YEIOBEKa;

3) chopMHUPOBAHHOCTh YMEHHUI BBISBIISTH XapaKTEPHBIE TIPU3HAKU U B3aUMOCBSI3b H3y4EHHBIX
MOHATUM, MPUMEHITh COOTBETCTBYIOLIME TMOHSTHS TIPU OINHMCAHUM CTPOECHHSI U CBOMCTB
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB M MX [MPEBPAIICHUHN; BBIABIATH B3aUMOCBS3b
XUMUYECKHUX 3HAHUM C MOHATUSMU U MPEJCTABICHUSMHU JIPYTUX €CTECTBEHHOHAYYHBIX MIPEAMETOB;

4) cpopMUPOBaHHOCTb YMEHHUH HCIIOJIb30BaTh HAMMEHOBAaHUS XUMHUYECKHX COCJAMHEHUMN
MEXIYHAPOJAHOIO COK3a TEOPETHYECKOW W MPUKIAJHON XUMHUHM M TPUBHUAIBHBIC HAa3BaHHUS
BaXHEHMIINX BELIECTB (3TWJIEH, alleTUJIEH, INIMLUEpUH, (eHo, (popMalbaerul, YKCyCHas KHUCIIOoTa,
TJIMLMH, YTapHBIN a3, YIJIEKUCIIbIM Ta3, aMMHaK, ralleHas U3BeCTb, HErallleHasi U3BECTh, IUThEBas
coJla U JIPYrux), COCTaBIATH (POPMYJbl HEOPraHUYECKUX M OPraHMYECKHUX BELIECTB, ypaBHEHUS
XUMHUYECKHUX PEaKINil, 0OBSICHATh UX CMBICH; MOATBEPKAATh XapaKTepHbIE XUMUYECKHE CBOWCTBA
BEILIECTB COOTBETCTBYIOIMMH SKCIIEPUMEHTAMH U 3AIIUCAMH YPABHEHUN XUMUYECKUX PEAKLINN;

5)  chopMUPOBAaHHOCTb  yYMEHUH  yCTAQHABIMBATh  IPHUHAUIEKHOCTb  U3YYEHHBIX
HEOPraHMYECKUX M OPraHWYEeCKUX BEIECTB K ONPEIEICHHBIM KjaccaM U IpylnaM COeAUHEHMH,
XapaKTepu30BaTh HMX COCTaB M BaXXHEHIINE CBOWCTBA; OINpPENEIATh BHJbl XMMHUYECKHUX CBA3EH
(KoBaJIeHTHas!, NOHHAsI, METAJUIMYECKas, BOJOPOAHAS), TUIIBI KPUCTAINIMYECKUX PEIIETOK BELIECTB;
KJIaccu(pUIUPOBaTh XMMUYECKHUE PEaKIUH;

6) BIajicHUE OCHOBHBIMHA METOJAMH HAYYHOTO TIO3HAHHUS BEIIECTB W XHUMHUYECKUX SIBJICHUI
(HabnroieHre, U3MEpEeHHe, YIKCIIEPUMEHT, MOICTTHPOBAHUE);

7) chopMHpPOBAaHHOCTH YMEHUH MPOBOJUTH pacyeThl MO XUMUYECKUM (opmynaMm U
YPaBHEHHUSIM XUMHUYECKUX PEAKIMH C UCIOJIb30BAHUEM (U3NUYECKUX BEIMYMH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJUYECTBA
BELIECTBA; UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHMSI ISl IPUHSTHS PEILIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

8) C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IUIaHUPOBATb M BBIIIOJIHATH XUMHYECKUM SKCIICPUMCHT
(npeBpameHI/m OpTraHHUYCCKUX BCHICCTB IPU HArpCBaHWUH, IMOJIYUYCHUC STUJICHA U U3YUYCHHUEC CTO



CBOMCTB, KaYeCTBEHHbIC PEAKIMU Ha aJbJCTHIbl, KpaxMaj, YKCYCHYIO KHCIOTY; AeHaTypauus
OCJIKOB TP HArpeBaHWM, IIBETHBIC PEAKIMU OCIKOB; MPOBOAWTH PEAKIIMH HOHHOTO OOMEHa,
OTIPE/ICIIATh CPEeNy BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha CyIb(dar-, KapOOHAT- U XIJIOPHUJ-
AQHMOHBI, HA KaTHOH aMMOHHS; pellaTh KCIEPUMEHTAJbHBIC 3aJauyd 1o Temam '"Mertamiel" u
"HemeTamnsl") B COOTBETCTBUM C TMpaBUJIAMH TEXHHKH O€30MacHOCTH Tpu oOpamieHuu ¢
BCIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAaHHMEM; IMPEIACTABIATh PE3yJbTaThl XHWMHYECKOTO
IKCIIEPUMEHTa B (OpPME 3alKCH ypaBHEHUH COOTBETCTBYIOIIMX pEAKIHA U (POPMYyTHUPOBATH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

9) chopMUPOBAHHOCTh YMEHHUSI aHATU3UPOBATH XUMHUUECKYIO WH(POPMAIIHIO, TIOTYYaeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpeIcTB MaccoBOU nH(popMaluu, cetb UHTEpHET U Apyrue);

10) chopMupoBaHHOCTH YMEHHH COOJIOAATh NpPaBUIIA SKOJOTHYECKH LEIecO00pazHOro
HOBEJCHU B OBITY M TPYAOBOW JEATEIBHOCTH B LEISAX COXPAHEHHsSI CBOEro 310pOBbI U
OKpYKarolllel NPUPOJHOM CPEAbI, YYUTHIBATH OIACHOCTH BO3JCHCTBHUS HA >KUBBIC OpPraHU3MBbI
OIpEeIeIEHHBIX BELECTB, IOHUMAsi CMBICI [TOKa3aTels MpeAeIbHOM 10MYCTUMOM KOHIIEHTPALUY;

11) nns oOydaromuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: C(HOPMHPOBAHHOCTH
YMEHHUsI IPUMEHSATH 3HaHHUsI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX
SIBIICHHI;

12) ans cnenbix ¥ cnaboBUISANIIMX 00yYalOMUXCs: ChOPMUPOBAHHOCTh YMEHHS UCITIONIB30BATh
penbedHO ToueuHyro cuctemy obosznauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

2. Kparkue meToauyeckne peKoMeHIAL UK

XuMHs — HayKa O BEIIeCTBaX, MX COCTaBe, CTPOEHUH, CBOMCTBax, IIpoleccax
IIPEBPALICHMS, UCIIOJIB30BAHUH 3aKOHOB XMMHUU B IIPAKTUYECKOM AESITEIBHOCTHU JIOACH, B CO3JaHUU
HOBBIX MaTE€pHUaJOB.

B mporpamMmy BKIIOYEHBI MEX- W METAJUCHMIUIMHAPHBIE TEMbl, 0O0eCHeunBarolIe
HEOOXOJUMYIO  CTENEHb MHTErpaluu. ITO, B IEPBYIO Ouepedb, IMPEACTaBIEHUS O
€CTeCTBEHHOHAYYHOM METO/I€ MMO3HAHMs, a TakXKe «IIpeoOpa3oBaHUE U COXPAaHEHHE SHEPruu B
IPUPOJIE U TEXHHUKE», «CIydyalHbIE MPOLIECCHl U BEPOSITHOCTHBIE 3aKOHOMEPHOCTH», «OOIIHOCTh
UH(POPMALIMOHHBIX TPOLECCOB B OMOJOTMYECKHX, TEXHHYECKHX U COLMAIBHBIX CHCTEMaxy,
<OBOJIIOIUS KAk BCEOOIIMH MPUHIUI», «IPOLECChl CaMOOPraHMU3alMM»,  «TJI00aNbHbIE
HKOJIOTHYECKUE MPOOJIEMBI U IIYTH UX PEIICHUS.

B  pesynpraTe M3y4eHMS ~ €CTECTBO3HAHMsA  ydalluecs  JOJDKHBI  HCIIOJIb30BATh
nproOpeTeHHbIE 3HAaHUS U YMEHHUS B IPAKTUYECKOH e TeTbHOCTH U IOBCEAHEBHOM KU3HU /IS
— 0€e30I1acHOT0 UCMOIb30BaHMS MATEPHAIOB M XUMUYECKUX BELIECTB B OBITY;

— 1poUIaKTUKU MH(EKIIMOHHBIX 3a00JIeBaHUMN, HUKOTHUHOBOM, aJKOTOJIBHON M HApKOTHYECKOU
3aBUCHUMOCTCI;
— OCO3HAHHBIX JIMYHBIX ACUCTBUHI 110 OXPAHE OKPYKAIOLICH CPEBI.
OcBoeHue cojepkaHusl y4eOHOM AMCHMIUIMHBI «XUMHUS» 00ecrneunBaeT JAOCTH)KEHUE

CTYACHTaMU CJICAYIOIINUX PE3YJIbTATOB:

JMYHOCTHBIX

— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMH B 00JAaCTH €CTECTBEHHBIX HAyK JIs
YeJ0BeKa M OOIIeCTBa, YMEHHE HCIOJIb30BATh TEXHOJOIMUYECKHE IOCTHIKEHHS B 00IaCTH
(Gu3UKN, XUMHUH, OUOJIOTUH JUIS MOBBIIIEHUS COOCTBEHHOI'O MHTEIICKTYAIbHOTO Pa3BUTHS B
BbIOpaHHOU MpOo(decCuoHaTbHOM NesSTeIbHOCTH;

- YMEHHE NpPOaHAJIU3UPOBATH TEXHOTCHHbIE MOCIEACTBUS ISl OKPYKAIOLIEH cpelbl, OBITOBOM U
MIPOU3BOJICTBEHHON J€SITETbHOCTH YEJIOBEKA;

— TOTOBHOCTh CaMOCTOSITENIbHO J0ObIBaTh HOBBIE JUIA ce0sl €CTECTBEHHO-HAYYHBIE 3HAHUA C
HCIIOJIb30BAaHUEM JIJISl 3TOTO JOCTYIHBIX HCTOYHUKOB MH(GOPMAINY;

— YMEHHE YIpPaBJIATH CBOEH MO3HABATEJILHON JEATENBHOCTBIO, IPOBOJUTH CaMOOLEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHS;
MeTanpeIMETHbIX



— YMEHHME WUCIOJb30BaTh PA3JIMYHbIE HWCTOYHUKU JUISI TOJYYEHUS €CTECTBEHHO-HAYyYHOU
nH(OpMaIUK 1 OIICHUBATh €€ JOCTOBEPHOCTh JIJIsl JOCTHIXKECHHMSI TIOCTABIICHHBIX II€JIeH 1 3a/1a4;
MPEAMETHBIX:

— c(opMUpPOBaHHOCTh TPEICTABICHUNW O IEJIOCTHOM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE MUPA, IPUPOAE KaK €IUHOW LETOCTHON CUCTEME, B3AMMOCBS3U YEJIOBEKA, TPUPOIBI U
001ecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoi;

- BJAJICHWE 3HAHUSIMH O HaumOoJee BAXKHBIX OTKPHITHSIX U JOCTIXKEHUSX B o0jactu
€CTECTBO3HAHUS, MOBJIMIBIIMX HA SBOJIIOLUUIO MPEACTABICHHN O NPUPOJIe, HA pPa3BUTHE
TEXHUKH U TEXHOJIOTHH.

3. YueGHo-TeMAaTHYECKHH IJIAH

AynutopH BUJIbI CAMOCTOSITENbHON pabOThI CamocTtosTen
Tema BI€ YaChI bHas paboTa
CTy/IeHTa
OCHOBHBIE TIOHATHA U 3aKOHBI XUMHHU. CBS3b MEKIY ITocTpoenue rioccapus 1o
CTPOEHUEM MOJIEKYJ U CBOWCTBAMHU BELIECTB. OCHOBHBIM NOHATUAM. [locTpoenue
6 TaOJIHI CPAaBHEHHUST CBOMCTB 3

BCHICCTB C YUCTOM MOJICKYJIAPHOTO
cocCTaBa

IMoctpoenue kpoccBopaa mo

[eproaudIecKHii 3aKOH M CHCTEMa XHMHUUECKAX 6
Tabauie Menaeneesa 3

snemenToB JI.1. Menneneena.

Hcnonp3oBaHre 3HEPTHUH XUMHUUECKON peaKIiy B 6 CPC ne npexycMoTpeHa
SHEPIeTHUKE M TCXHHUKE.

IIpuponHble U CUHTETUYECKHUE COEIUHEHUS. [TocTpoenue TabauIBl CBOMCTB

IInacTmMacchl U BOJIOKHA. 6 BUJIOB TJIACTMAcCC 3
Heopranuueckue u opraHM4ecKie COeTUHEHUS. 6 [Toctpoenue cxemsl 3
Knaccel opr. coeauHeHHH. KJ1acCHU(MKAIMU OpT. COSTUHEHHI

XUMHS 1 OPraHU3M YelloBeKa. XUMUS B OBITY. 6 IToaroroBka noknana Ha OAHY U3 4
XuMus B )KU3HU PACTEHUI. PAacCMOTPEHHBIX TEM

Hroro 36 16

4. Copaep:xanue JTUCHHNIHMHBI
1. OcHOBHBIE HOHATHS U 3aKOHBI XHUMHHU.
XuMuyeckasi KapTHHa MUpPa KaK COCTaBHAs 4acTh €CTECTBEHHO-HAyYHOU KapTHHBI mupa. [Ipeamer
xuMmuu. BemectBo. Mosnekyna. AToMm. 3akOH COXpaHEHHUs MacChl. 3aKOH ABOTaJipo.

CBs3b MEXKAY CTPOCHUEM MOJICKYII U CBOMCTBaAMH BCHIICCTB.

XUMHYEeCKUH 3JIeMEHT U (QopMbl ero cymectBoBaHus. CtpoeHue monekyn. KoBaneHTHast CBSI3b:
HenosipHast ¥ nosispHas. Monnas cBsa3b. KatnoHsl u annoHbl. MeTtammueckas cBs3b. BonopoHas
cBs3b. lIpocThle M cioxkHble BemiecTBa. OTpa’keHHME XHUMHUYECKHUX CIOKETOB B IPOU3BEACHUAX
XYyI0KECTBEHHOH JINTEPATYPhI U UCKYCCTBA.

Hemonctpauuu. HaGop Moneneit atomoB u Monekyn. M3mepenue BemecTtBa. Macca aTOMOB U
MoJsieKyl. OTHOCHTENBHBIE aTOMHas M  MOJIEKYJspHas Macchl. KonuuecTBO  BellecTBa.
WnmrocTpanuy  3aKkoHa COXpaHeHMs Macchl BemiecTBa. OOpasibl BeIIECTB U MaTepHajoB ¢
pa3IMYHBIMU TUIIAMU XUMHUYECKOU CBSI3H.

2. lleproamyecKuii 3aKOH M cCHCTeMa XUMUYeckux 3aeMeHToB J[.M.MeHneneena.

OtkpeiTne Ilepmonmueckoro 3akoHa. Ilepmogmyeckas cucreMa XUMHYECKHMX —DJIEMEHTOB
N .MenneneeBa. 3nauenue Ilepronnueckoro 3akoHa u llepmoanmdeckoid CUCTEMbl XHUMUYECKHUX
sanemenToB J[.M.MenaeneeBa s pa3BUTHS HAYKH U TIOHUMAHUSI XUMHYECKON KapTHHBI MUpa.
JemoncTtpanus. Paznuyansie popMbl cucTeMbl XUMUUecKkux dneMeHnToB J[.1.Menaeneesa.

3. Hcnoap30BaHKME YSHEPTHH XUMUYECKOW PEAKIIMN B SHEPIETHKE M TEXHHKE.
Xumnueckue peakuuu. [lonstue o xumudeckoil peakiuu. Tunsl xumMudeckux peakiuii. CKOpocTh
peakuu u PakTopsl, OT KOTOPBIX OHA 3aBHUCHUT.

HCMOHCTpaHI/IH. XuMudeckue pC€aKkuuu C BBIACICHUEM TCIIJIOTHI.




4, IIpupoHEIC M CHHTETHYCCKME COeAUHEHH. I1macTMacchl M BOJIOKHA.

HOH}ITI/IG (0] ImracrMaccax M XHUMHYUCCKHX  BOJIOKHAX. HaTypaanble, CUHTCTHUYECCKHUEC U
I/ICKyCCTBeHHLIe BOJIOKHA. HpI/IMeHeHI/IC HOHHMCpOB B HpI/IKJIaI[HOM nu KJIIACCUYCCKOM
M300pa3UTEIbHOM UCKYCCTBE.
JemoHcTpanus. PaznuyHble BUIBI IIJIACTMACC U BOJIOKOH.

5. Heopranudyeckne U OpraHMYECKUE COCTMHEHMS.
Knaccudukanuss HeopraHMueCKMX COCAMHEHWH M WX cBoWcTBa. OKCHIBI, KUCIOTHI, OCHOBAHMS,

conu. Metamibl. Hemeraiibl. BaxkHeiiive coelMHEHUS METALIOB M HEMETAJIOB B INPUPOJAE U
XO3SIUCTBEHHOM NIESITEIbHOCTH 4YeJIOBeKa. MeTaulbl M CIUIaBbl KaK XYAO0KECTBEHHBIM MaTepuall.
Oprannueckue coerHeHUs1. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOEHUSI OPTaHUUECKUX COCITMHEHUM.
Muoroob6pa3ue opranumdyeckux coeauHeHuil. Kucnopojaconepikaiue OpraHuyecKHe BEIIECTBA.
Kupel kak cnoxkHbie 3(upbl. YTIEBOIBI: TJIIOKO3a, Kpaxmal, IeJuToio3a. A30TcoaepiKaliue
OpTaHWYECKUE COCTUHEHUSI. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u Ouosorndeckast QyHKITUS
OEJIKOB.

JemoHcTpanuu. B3anmoelicTBre METANIOB ¢ HeMeTalllaMu (IIMHKa C CEpOM, aTlOMUHHS C HOIO0M),
pacTBOpaMM KUCJOT U 1ienodeid. BoccranoBurenbHble cBoiicTBAa MeTaiioB. llomydyenue stuneHa u
€ro B3aUMOJICHCTBUE C PACTBOPOM IepMaHTaHaTa Kajaus, OpoMHOM Bojoi. KauecTBeHHast peakius
Ha riunepuH. [[BeTHbIe peakiuu OenKoB.

6. XuMHUs ¥ KU3Hb. XUMUSI M OPTaHN3M YeJI0OBEKA.

XUMHYECKUE DJIEMEHThl B OpraHu3Me 4ejgoBeka. OpraHudeckue M HEOpPraHWYEeCKUE BEIIECTBA.
OcCHOBHBIE KU3HEHHO HEOOXOAUMbIE COETUHEHUS: OCJIKH, YIIIEBOAbI, KUPbI, BATAMHUHBI. Y TJIEBOJIbI
— TJIaBHBIM MCTOYHHK 3HEpPruu opraHusma. Posnb :kupoB B opranusme. XoJeCTEPUH U €T0 POib B
3I0pOBbE ueloBeKa. MuHepanbHble BelleCTBA B NPOAYKTaxX MHUTAHMs, IHILEBble J00ABKH.
C6anancupoBanHoe nuTaHue. Xumus B ObiTy. Boma. KauectBo BOapl. Moromue u yucTsIIne
cpeactBa. IIpaBuna OGe3omacHOM paboOThl CO CpeacTBaMU OBITOBOM XMMHH. PoJIb XMMHYECKHX
3JIEMEHTOB B JKU3HU pacTeHUU. Y 1oOpeHus. XMMHUECKUE CPE/ICTBA 3alUThl pACTEHUH.

5. JlmarHocruka y4ue0HOro mpoiecca

KoHTponb u oneHka pe3ynbTaToB OCBOEHUS y4e€OHOW AMCLUMILIMHBI OCYIIECTBISETCS
IIperoiaBaTesieM B IpolLiecce NMPOBEJACHMUS MPAKTHMUECKUX 3aHATHH M J1abopaToOpHBIX pPadoT,
TECTUPOBAHUS, a TAKXe BBIMNOJIHEHUS OO0YJarOIMMUCS WHIUBHUIYaJIbHBIX 33JaHUH, MPOEKTOB,
HCCIIE0BAHUM.

HpeZ[MeTH])Ie pe3yJabTaTbl OCBOCHUS (I)Ole)l U ME€TOAbI KOHTPOJIA U
OLIEHKH
Cc(OPMHUPOBAHHOCTH IIPEICTABICHUN: O XUMUYECKON COCTABIISIOLIECH VerHblii MeTo1 (o1poc),

€CTECTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XUMHUH B TO3HAHHH SIBJICHUIH | IMCBMEHHBIM METO] (peleHue
NpUPO/Ib, B GOPMHUPOBAHUN MBIIIICHUS ¥ KYJIBTYPbI THYHOCTH, €€ 3a/1a4)

(GYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOM JUIsl peIeHHS
NPaKTUYECKUX 33124 U IKOJIOTUIECKA 0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3J0POBBIO H IPUPOJHOU Cpene

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpask BKIIFOYALT: YcrHbIl MeTox (ompoc, 3a4er),
OCHOBOTIOJIAraIOIINE MOHITHS MUCHbMEHHBIN MeTOJI (peleHne
3a/1a4, KOHTPOJIbHAS paboTa)
c(hopMUPOBAHHOCTH YMEHHH BBISBIIATH XapaKTEPHBIE TPU3HAKA U YcrHbI MeTo (OTIpoc, 3a4eT),
B3aMMOCBSI3b U3YYCHHBIX IMOHSATHH, TPUMEHSATH COOTBETCTBYIOIIINE MUCBMEHHBIN MeTOo I (pelieHue
MIOHSATHUS NIPU ONMMCAHUM CTPOSHUS M CBOMCTB HEOPTraHUYECKUX U 3a/1a4, KOHTPOJIbHas paboTa)

OpPraHNYCCKHUX BEIIECTB U UX HpeBpaHIeHHﬁ; BBISABJIIATH B3aUMOCBA3b
XHUMHYCCKHUX 3HAHUH C IIOHITUIMU U MNPpEACTABJIICHUAMUA APYTUX
€CTCCTBCHHOHAYYHBIX IMTPEAMETOB




c(hOpMHUPOBaHHOCTh YMEHUH HCIIOJIE30BaTh HAMMECHOBAHUS XUMHUECKUAX
COEJIMHEHU I MEXIYHAPOJHOTO COI03a TEOPETUUECKON U TPUKJIIATHON
XMMUU U TPUBHAJIbHBIC HA3BaHUS BAXKHEUILINX BEILIECTB

YcrHeIi MeTox (ompoc, 3a4eT),
MUCbMEHHBIN MeToJ (perieHue
3a/1a4, KOHTPOJIbHAS padoTa)

c(hopMHUPOBaHHOCTh YMEHUH YCTaHABINBATH PUHAIIEKHOCTD
M3YYEHHBIX HEOPTaHUIECKUX W OPTaHMYECKUX BEIIECTB K
ONpeJIeJICHHBIM KJIaccaM U TPyMIaM COSTUHEHUH, XapaKTepU30BaTh UX
COCTaB M BaKHEHUIIIME CBOMCTBA; ONPEACIISITh BUJIbI XUMHUYECKHUX CBSI3EH
(KoBaJIeHTHasI, MOHHAS, METAJUINYECKAasl, BOAOPOIHAS ), TUIIBI
KPUCTAIUTMYECKUX PEIISCTOK BEIICCTB; KIIACCU(PHUIIMPOBATH XMMHUYCCKUE
peaKIu

YcrHBIR MeTo (OTIpoc, 3a4eT),
MUCBMEHHBIN MeTOJI (pelieHue
3a/1a4, KOHTPOJIbHAS padoTa)

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOT'O TIO3HAHUS BEIIECTB U
XUMHYECKHX SBIICHUH (HAOMI0IeHNe, H3MEPECHHUE, IKCTICPHUMEHT,
MOJCITHPOBAHHE )

VYcrHeii MeTox (ompoc, 3a4eT),
NUCBMEHHBII MeTO] (pelieHne
3a/1a4, KOHTPOJIbHAS paboTa)

c(hOpMUPOBAHHOCTh YMEHUH MPOBOUTH PACUETHI [0 XUMHUYCCKUM
(opMynaM u ypaBHEHUSIM XUMHUYECKHUX PEaKIUi C UCIOIB30BaHHUEM
(U3MYECKUX BEIIMYUH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIIMYECTBA
BELLECTBA; UCIIONIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS AJIA
MPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX
C BEILLIECTBAMHU U UX IPUMEHEHUEM

YcrHeii MeTox (ompoc, 3a4eT),
MUCHMEHHBI MeTOT (pelieHne
3ajJ1a4, KOHTPOJIbHAs paboTa)

c(OpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BHINOJIHATH XUMUYECKUI
3KCIIEPUMEHT

VYcrHbIi MeTo (ompoc, 3a4eT),
MUCHbMEHHBIN MeTOJ (pelieHue
3aJa4, KOHTPOJIbHAs paboTa)

c(hOpMHUPOBAHHOCTH YMEHHSI AHATU3UPOBATH XUMHUECKYIO
MHQOPMAIUIO, TTOTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB

VYcrHbii MeTo (ompoc, 3a4erT),
MUCHbMEHHBIN MeTOJ (peleHue
3a/a4, KOHTPOJIbHAs paboTa)

c(OpPMHUPOBAHHOCTh YMEHHH COOIOAATH MPABHIIA YKOIOTUUSCKH
1esIeco00pa3HOro MOBEACHUS B OBITY M TPYIOBOH JIESATEIHLHOCTH B
LEJISIX COXPAHEHHMS CBOETO 3/I0POBbSI M OKPYXKAIOILEH TPUPOIHON
Cpe€bl; YYUTBIBATH OIIACHOCTH BO3Z[CI710TBH5[ Ha KMBBIC OPraHU3MbI
OIPEJICNICHHbIX BEIIECTB, IOHMMAst CMBICIT TOKa3aTells PeIeIbHON
JIOITYCTUMOMN KOHIIEHTpaluu

YcrHbli MeTox (ompoc, 3a4er),
MUCHbMEHHBIN MeTOJ (pelieHue
3a/1a4, KOHTPOJIbHAs paboTa)

6. MartepunajJbHO-TeXHHYeCKoe o0ecnieyeHUe

TPYNIOBOM KJIacc, YKOMILIEKTOBAHHBIM
— CTOJJaMH U CTy.]'[BS[MI/I;
— BHJCOTCXHHUKA,
— METOANYECKOE 00€ECIIEUECHHE.

7. Jlutepatypa

1. benses K., Aemvmmn I"M., Ky3ueunoBa JI.LH. u np. buonorus (6a3zoBsiii yposens). 10

knacc. — M., 2018.

2. benses JI.K., v I'.M., bopoaun I[1.M. u ap. buonorus (6a3oBsIii ypoBens). 11 kmacc.

— M., 2018.

3. Tabpuemnsa O.C., Octpoymo WU.I'. Xumus mist npodeccuit U CenuanbHOCTeH COIUaIbHO-
SKOHOMHUYECKOTO M TYMaHHUTApHOTO Mpoduiei: ydeOHUK JUIsl CTyH. YUIPEKICHUH cpejl.

npod. obpazosanus. — M., 2016.

N Sow ok

INa6puensu O.C. Xumus. [Ipaktukym: yue6. mocodue. — M., 2016.
["abpuensn O.C. u ap. Xumus. TecTsl, 3a7ja4u U ynpaxHeHus: yued. nocodbue. — M., 2017.
["abpuensn O.C. Xumus. [Tocobue nist moaroroku k EI'D: yueb. mocodbue. — M., 2017.
Enxuna JI.B. buonorus. Bech mkonsHbIN Kype B Tabmumax. — M., 2018.




10.

10.

11.

12.

10

KoncrantnaoB B.M., Pe3anoB A.I'., ®daneea E.O. buomorus: y4eOHHMK miisi CTYI.
yapexaeHui cpen. mpod. oopazosanus / mox pea. B.M.Koncrantunosa. — M., 2017.
Hemuenko K.O. ®usuka B cxemax u tabaumax. — M., 2017.

Camoitnenko I1.M. ®usuka qis npodeccuid W CHENUATBHOCTEH  COIUAIBHO-
HSKOHOMHUYECKOTO M TYMaHUTApHOTO Tpoduieil: ydeOHHMK Mg CTYH. YYPESKICHUU Cpe.
npod. obpazosanus. — M., 2017.

NHuTtepHeT-pecypcesl

Buneoypoku no npeameTam MKOJIBHON IpOrpaMMsbl [ DIEKTpOHHBIN pecypc]. — Pexxum
nocryma : http://interneturok.ru/. — 15.01.2018

Bcest 6uonorus. CoBpemenHast OuoIorusi, Hay4Hble 0030pbl, HOBOCTH HAYKH
[DnexTponHsIii pecypc]. — Pexxum goctyna : http://biology.asvu.ru/. — 15.01.2018.
Enunoe okHO qoctyna Kk 00pa3oBaTesibHBIM pecypcam. buonorus [DnekTpoHHbIN pecypc] :
OecrutaTHas 3JeKTpOHHAs OMOIMoTEeKa OHIaiH. — PeskuM moctyma : http://window.edu.ru/.
—15.01.2018

Knacc!nas ¢usuka ans m0003HaTeNbHBIX [ DNEKTPOHHBIN pecypc]. — Pexxum gocryna :
http://class-fizika.narod.ru/. — 15.01.2018.

[Toxopu BopoOnEBbI ropsl! [DnekTponHbIi pecypce] : onumnuana. — Pexum nocryna :
https://pvg.mk.ru/. — 15.01.2018

[Tone3nas nndopmanus mo XxumMuu [DIEKTPOHHBIN pecypc] : 00pa3oBaTeabHbINA CAUT s
HIKOJILHUKOB. — Pexxum pocryna: http://www.alhimikov.net/. — 15.01.2018

®dusuka B aHuManusx [ DJIEKTPOHHBIN pecypc]. — Pexum noctyna : http://physics.nad.ru/. —
15.01.2018.

XUMUKH U XUMHSL [ DIIEKTPOHHBIN pecypc] : aIeKTpOHHBIN KypHal. — Pexum nocryna :
www.chemistry-chemists.com/index.html.- 15.01.2018.

XuMus [ DeKTpoHHBIN pecypc] : 00pa3oBaTeIbHbINA CAaUT IS MKOJILHUKOB. — Pexum
noctymna : http://hemi.wallst.ru/. — 15.01.2018.

XuMus B HIKOJIE [ DIIEKTPOHHBIN pecypc| : HaydHO-METOANYECKUI KypHail. — Pexxum
noctymna : http://hvsh.ru/. — 15.01.2018.

XVMHUS U )KU3HB [ DJIEKTPOHHBIN pecypc] : HaydyHO-TONMYJISPHBIN )KypHaIl. — Pexum
noctyma : http://www.hij.ru/. — 15.01.2018

DnekTpoHHas OMOIMOTeKa yueOHBIX MaTePHANIOB IO XUMHH [ DNEKTPOHHBIN pecypc]. —
Pexxum noctyna : http://www.chem.msu.su/rus/elibrary/. -15.01.2018.
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