PaGouas nporpamma

o XuMHmumn

YpoBeHb 00ydeHus, Kjlacc: cpeaHee odmiee oopasoanue, 10 kimacc

PabGouass mporpamma ydeOHOro Kypca pa3zpaboTaHa Ha OCHOBE aBTOPCKOM
porpamMMbl CpeHEero oOero oopa3zoBaHus s 0a30BOr0 U3Y4YEHHUS XUMHUU B
10 knacce no yue6nuky I'.E. Pymsutuca, @.I'. denpamana.



MOACHUTEJIbHAS 3AIINCKA

PaGouasi nporpamma pa3padoTaHa Ha OCHOBe:

3akoHa «O06 obpazoBanuny; [Ipukaza Munobpazosanus Poccuu ot 05.03.2004 r. Ne 1089
«O6 yrBepxkaeHUU (emepambHOTO KOMIIOHEHTAa TOCYAApCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB HAYaILHOTO OOIIEro, OCHOBHOIO OOIIEro, W CpeaHero (MOJHOT0) OOIIero
00pazoBaHU

[MTucekma MunoOpazoBanust Poccunm ot 20.02.2004 1. Ne 03-51-10/14-03 «O BBeneHun
denepanbHOrO KOMITIOHEHTa rOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HAYAJIbHOTO
o0mIero, OCHOBHOTO OOIIEro W cpeaHero (MoiHOro) oOmiero oOpasoBaHus»; Ilpukaza
Muno6pazoBanuss Poccun ot 09.03.2004 1. No 1312 «O06 yrBepkaenuu (QemaepaabHOTO
0a3ucHOro yd4eOHOro IJjIaHa W MPHUMEPHBIX Y4YEOHBIX IJIAHOB JUIsl 00IIe00pa30BaTEIbHBIX
yapexaeHuii PO, peamusyroommx mporpamMmbl o0miero oOpa3oBaHHs» W 0a3MCHOTO IUIaHA
MOY «Tymckas COLLL No 3.

IMTucema Muno6puayku Poccun ot 07.07.2005 r. «O mpuMepHBIX MporpaMMax 1o y4eOHbIM
npeaMeTam QereparibHOro 6a3uCHOro y4eOHOro MIaHay

@denepalibHbIi  KOMIIOHEHT TOCYJAapCTBEHHOrO CTaHaapTa o0miero oOpa3oBaHus,
YTBEp)KIEHHBIN npukazoM MunoOpaszoBanus PP Ne 1089 or 09.03.2004; IIpumepHble
MPOrpamMMBbI 1O Y9eOHBIM TIpeMeTaM (eaepaabHOoro 0a3ucHOro yueoHoro miana. [Ipumepras
IporpaMMa OCHOBHOTO 0011ero 00pa3zoBaHus 0 XUMUU (0a30BBIN YPOBEHb).

@enepalibHbIN MepedyeHb yUYeOHUKOB, PEKOMEHIOBAaHHBIX (IOMYIIEHHbIX) MUHHCTEPCTBOM
o0pa3oBaHUsl K UCIOJB30BaHUIO B 00pa30BaTeNbHOM Ipoliecce B 00pa3oBaTeIbHBIX
VUPEKICHUAX, PEATU3YIONUX 00pa3oBaTeIbHBIE MPOTrpaMMbl OOIIET0 00pa3oBaHUS Ha
2020/2021 yuebHslii ro,

Hcnonb3oBaHa aBTOpcKas MporpamMma CpeaHero oOmiero o0pa3oBaHMsI MO XUMHH JUIS
6a3oBoro n3yuenus: xumun B 10 kiacce no yueOnuky I'.E. Pym3uruca, @.I". enpamana.

Posib 1 MecTO AUCHUNIMHBI:

Kypc BX0oAUT B 4HCIIO TUCIUIUIMH, BKIIOYEHHBIX B YU€OHBIH MJ1aH [
o0mieo0pa3oBaTenbHBIX YupexaeHuii PO, ocoboe MecTo TaHHOTO Kypca 00yCIOBICHO
HE00X0UMOCTHIO (POPMHUPOBAHUS 1IEJIOCTHOTO MPEJCTABIEHUS O MUPE, OCHOBAHHOTO Ha
MPHOOPETEHHBIX 3HAHUSIX, YMEHHSIX U CIIOCO0aX IEeATETHHOCTH, MPUOOPETEHUH OTBITa
pa3zHo00pa3HON AESTeNTbHOCTH, TO3HAHUS U CAMOTIO3HAHHUS, TOJIFOTOBKE K OCYIIIECTBICHUIO
OCO3HAHHOT'O BHIOOpA MHANBUIYAIbHOM 00pa3oBaTeIbHOM WK PO ecCHOHATEHON
TpaekTopuu. OCOOEHHOCTH COJIEpKaHMs Kypca « XUMHS» SBIISIFOTCS TJIABHOW MPUYHUHOM TOTO,
4T0 B 0a3uCHOM yueOHOM (00pa30BaTEeNLHOM) TUTAHE ITOT MPEIMET MOSBIISETCS TOCISIHUM B
PSAY €CTECTBEHHOHAYYHBIX AUCUUILINH, TOCKOJIBKY JJISl €10 OCBOEHUS MIKOJIbHUKU JOKHBI
00Ja/1aTh HE TOJIBKO OMPEIEICHHBIM 3aI1aCOM MPEIBAPUTEILHBIX €CTECTBEHHOHAYYHBIX
3HAaHUU, HO U IOCTATOYHO XOPOLIO Pa3BUTHIM a0CTPAKTHBIM MbIIIIEHHEM. 3yueHne 1aHHOro
Kypca TECHO CBS3aHO C TAKUMU JUCHUTUIMHAMH, KaK OMOJIOTHS, T€OIOTHsI, (PU3HKa,
MaTeMaTruka, 3kosiorusi. Pabouas mporpamma npenHa3zHadeHa i u3ydeHus XuMuu B 10
KJ1acce cpeHeii obeo0pa3oBarensHoOM mkobl o yueouuky I'.E. Pymsutuca, ©.I'.
®enpamana «Xumus. 10 kimace». M. «IIpocsemienue.

AKTYaJIbHOCTh YPOKOB XUMHUH

B HacTosiee BpeMst K 4MCITy BaXXHBIX BOIIPOCOB 00pa30BaHUs OTHOCHUTCS MTPpodieMa
00y4eHHUs XUMHUH. XUMUS SBISETCS MEKIUCIMILUTMHAPHON HAYKON M UTpaeT KIIOUYEBYIO POJIb
cpeau CCTCCTBCHHBIX HAYK. Omna nacTt q)YH[[aMeHTaJIBHLIG 3HaHUA, H€06XO[[I/IMBIG JJIS
MPUKIAIHBIX HAYK, TAKUX KaK aCTPOHOMMSI, MaTepUajIoBeIeHUE, XUMUUECKasi TEXHOJIOTUs,
MEOUIIMHA U (bapMaKOJIOI‘I/ISI. Kpr XWMHHU B IIKOJIC B HACTOAIICC BPEMSA HAXOAUTCSA B CBA3U C
JIPYTUMU JUCIUTIIMHAMU ((DU3UKOHN, MaTEMaTUKON, OMOJIOTUEH, TEOJIOTUEH, IKOJIOTHEH).
[IpernonaBanne XMMHUK Pa3BUBAETCS B HAIIPABICHUH BCE OOJIBIIIETO COOTBETCTBUS y4eOHOU
JUCIUIUIMHBI XUMAYECKON HAyKE — €€ CUCTEME U XapaKTepy MPOSBIIEeMOl HAYYHOM



NESTEIILHOCTH. B CBSI3U 3TUM B XMMHYECKOM 00pa30BaHHUH 3HAUYMUTEIHHO TIOBBIIIIAETCS CTATYC
npeaMeTa «XuMus».

AKTYaJIbHOCTh YPOKOB XMMHH MPOSIBJISIETCS] HA JIBYX YPOBHSIX:

O4eBUIHOM — TIOJYYCHHBIC 3HAHUS HEOOXOAMMBI JUTsI IIOCTYIUICHHS B BBICIIEE YIeOHOE
3aBeJICHUE.

briTtoBOM — uHOpMaIus, morydeHHas: U3 MKOJILHOTO Kypca XUMHH, IIOMOXKET ObITh
KOMIIETEHTHBIM B PSJI€ )KM3HEHHBIX CUTYaIUH.

XUMHS SBISETCS JOBOJBHO CIOKHOM JUCIMIUIMHOMN, TpeOyIOIel oT peOeHKa TaKuX
HABBIKOB, KAK YMEHUE KOHLIEHTPUPOBATHCS, aHAITUTUUECKH MBICIUTD, IEJIOCTHO
BOCITPUHUMATh W3y4aeMoOe SIBJICHUE, CAMOCTOATEILHO JIeNIaTh BHIBOJIBI, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 0€30MaCHOCTh OKpYXKaromuX. [Ipyu ’TOM XUMHSI TOJKHA CTATh JIFOOUMBIM
MIPEAMETOM JIJISl TEX, KTO XOUeT Peasin30BaTh CEOs B CICIYIONIUX CIEITUATBHOCTSIX: YICHBIN-
XUMUK, METUIIUHCKHUIA pabOTHHK, BETEpUHAD, 300JI0T, OMOJIOT, arpOHOM, CaI0BOJI, YKOJIOT,
CTPOUTEIb, AU3aHEP-0POPMUTEIH, XYA0KHUK, TEXHOJIOTH MTUIIECBON, XUMUYECKOH,
METaJUTyprUu€CKOU MPOMBIIIIIEHHOCTH, SKCIEPT-KPUMHUHAIKCT.

[IpuMeHeHne 3HaHUH IO XUMUH B OOBIICHHOMW KU3HH O KUCIIOTaX, (DeHoIe,
dbeHonpopMaIbAETUAHBIX CMOJIAX, CIIUPTAX, PEPMEHTAX, COJISX, JKECTKOCTH BOJIBI,
HYKJICMHOBBIX KHUCIIOTaX, BATAMUHAX, Iesno4ax, mputax, CMC.

VYuyamiuecs: BIUTHIBAIOT a3bl XUMUYECKON HAYKH, KOTOPbIE BIIOCIEICTBUH MO3BOJISIT UM
XOPOIIIO OPHUEHTHPOBATHCS B OOBIICHHOW KU3HHU M HE COBEPIIaTh HEOO[yMaHHBIX MTOCTYITKOB.
Benp 3HaHUS 0 TOM, Kak HEUTPAIIM30BATh XUMUYECKUI 0KOT, MOT'YT CIIAaCTH 3J0POBbE, a TO U
JKU3HB YenoBeka. ['1e ke emé peOEHOK CMOKET MX MOTYYUTh, KaK HE Ha YPOKaX XUMUU?

CrapuiekaacCHUKHM Ha YpOKaxX XUMUH TOTOBSITCS BOMTH BO B3POCIIYIO KU3Hb U PEaIU30BaATh
ce0s B onpenien€HHOM mpodeccun. AKTYyalTbHOCTh U3YUEHUS XUMUU: KaK/1ast IeATeITbHOCTh
COBPEMEHHBIX JIIOJIEH cBsA3aHa ¢ xumuen. Jlaxxe popmupoBaHue BIOOIEHHOCTH TOAUMHSIETCS
3aKOHaM 3TOM HAyKH.

Oco0eHHOCTH MPOrpaMMHOI0 MaTepHuaJia:

CoBpemeHHbIe TpeOOBaHUS K OpraHU3alliy yI4eOHOTO TpoIiecca:

Pa3zpaboTka yueOHOI TporpaMMBI 1O TIPEAMETY B 00IIe00pa30BaTEIFHOM YUPEIKICHUN
OCYIIIECTBIISIETCSI HA OCHOBE 00S3aTEIBHOTO COOTIOICHUS TPEEMCTBEHHOCTH B O0yUEHHH, C
y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, HAlMOHAbHO-PETHOHAIBHOTO
KOMIIOHEHTA, JIOTUKH Y4eOHOTO MpoIiecca, BO3PACTHBIX U MHAUBHIYAbHBIX OCOOCHHOCTEH
yUalxcs.

[TporpamMma mpemycmarpuBaeT GOpMUPOBAHUE Y YUAITUXCS O0MICydeOHBIX YMEHUH 1
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACSITENIFHOCTU U KIIOYEBBIX KOMIIETEHIIUN: YMEHUE
CaMOCTOSITEIbHO 1 MOTUBUPOBAHHO OPTaHU30BLIBATh CBOIO ITO3HABATEIHHYIO
JEeSTENIbHOCTH(OT MOCTAHOBKU II€JIU JI0 OJy4YEHUs M OLIEHKH pe3yJbTaTa); MCIOJb30BaHUE
DJIEMEHTOB MPUYMHHO - CJIEJICTBEHHOTO aHANIN3a; OTPE/IeNIEHNE CYIITHOCTHBIX XapaKTEPUCTUK
U3y4aeMOro 00beKTa; yMEHHE Pa3BEPHYTO 0OOCHOBBIBATH CYKICHMUS, 1aBaTh ONpeAeNeHus,
MPUBOJUTH I0KA3aTEILCTBA, OIICHUBAHNE U KOPPEKTHUPOBKA CBOETO IMOBEACHHS B
OKpY’KaroIleM MUpPE, BHIIIOJHEHUE B MPAKTUYECKON JESTEIHHOCTH U B TIOBCETHEBHOM KU3HU
IKOJIOTMYECKUX TPEOOBAHUI; UCTIONB30BAHUE MYJTbTUMEIUUHBIX PECYPCOB U KOMIIBIOTEPHBIX
TEXHOJIOTHH 111 00pabOTKH, Iepeiauu, CUCTeMaTH3alui HHPOPMAIINH, CO3/IaHus 0a3
JAHHBIX, PE3EHTAIINH PE3YJIbTaTOB MO3HABATEILHOW U MPAKTUIECKON JACSITETLHOCTH.

Xapakrepucruka YMK:

[Iporpamma BkiIFOYaeT B c€0sl OCHOBBI OPraHUYECKON XUMUH. [ TaBHOM naeel SBisieTCs
co3zanue 6a30BOr0 KOMILIEKCA OTMIOPHBIX 3HAHWH 1O XMMHUU, BRIPAXKEHHBIX B (JOpMeE,
COOTBETCTBYIOILIEH BO3pacTy y4yaluxcs. BaxkHO He TOIbKO TOOUTHCS YCBOEHUS yYaIIUMHUCS
OCHOBHBIX MTOHATHUH, HO U O0YYHTh UX HA 3TOM MaTepHaje MprueMaM YMCTBEHHOH paboThl,
YTO COCTaBJISIeT BAXKHEUIITNI KOMIIOHEHT pa3BUBAIOIIETO O0YUYECHHUSI.



B coneprxaHuu JaHHOTO Kypca IIpeCTaBIeHbl OCHOBOMOJIAralolue XUMUIECKUE
TEOPETHYECKUE 3HAHMS, BKIIOYAIOIINE N3yYEHUE COCTABA U CTPOEHUS BEILIECTB, 3aBUCHUMOCTH
UX CBOMCTB OT CTPOEHMS, KOHCTPYMPOBAaHUE BEIIECTB C 3aJaHHBIMU CBOIICTBaMH,
MCCIIEIOBAHME 3aKOHOMEPHOCTEM XUMUYECKUX MPEBPAICHUN U IMyTEH YIIPaBJICHUS UMH B
LEJISIX TIOJyYEHUS BEIIECTB, MaTEPUAJIOB, SHEPTUH.

@dakTonoruyeckas 4acTb IpOrpaMMbl BKIIOYAET CBEJCHUS O OPraHUYECKUX BEIIECTBAX.
VY4eOHbIN MaTepuan 0ToOpaH TakuM 00pazoM, YTOObI MOKHO OBLIIO OOBSICHUTH Ha
COBPEMEHHOM M JIOCTYITHOM JUJISl yYaLIUXCsl YPOBHE TEOPETUUYECKHE MOJIOKEHHUSI, U3y4yaeMble
CBOMCTBA BELLIECTB, XUMUYECKHUE MPOLIECCHI, TPOTEKAIOIINE B OKPYKAIOLIEM MUPE.

TeopeTnyecKkyro OCHOBY U3yUEHHSI OPTaHMYECKOM XUMHUM COCTaBIsieT Teopus CTpOECHUS
opranuueckux Bemects A.M.byTiepoBa ¢ KpaTKUMU CBEIEHUSMU O CTPOEHUU OPTaHUUYECKUX
BEILECTB, BUJIaX XUMUYECKOU CBSI3H, 3aKOHOMEPHOCTAX XUMHUYECKUX PEAKIUH.

B n3ydyenun Kypca 3HauMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
MPOBEJCHUIO IPAKTHUECKUX U TAOOPATOPHBIX pabOT, HECTOKHBIX IKCIIEPUMEHTOB U
OTIMCAHMIO UX PE3YIBTATOB; COOIIOACHUIO HOPM U IPABUII MTOBEICHHS B XUMUYECKHX
nabopaTopusX.

[Tporpamma npeHa3HaueHa i pabOThI IO HOBBIM Y4eOHMKaM XUMUHU aBTOpoB I.E.
Pynsutuca u @.I'. ®enpamana, npomeamum skcneptusy PAH u PAO u Bomeammm B
®denepanbHbIi IepeyeHb yueOHUKOB, PEKOMEHJOBAHHBIX MUHUCTEPCTBOM 00pa30BaHUs U
Hayku P® k ©conp30BaHIO B 00pa30BaTEIHHOM IMPOIIECCE B 00IIe00pa30BaTeIbHBIX
yupexaenusx Ha 2019 — 2020 y4eOHbIi To.

['maBHast 0cOOEHHOCTH YUEOHUKOB 110 XUMHUU — UX TPAAULIMOHHOCTh U GyHIAMEHTATbHOCTbD.
Onu 007121a10T YETKO BBIPAXKEHHOM CTPYKTYPOI, COOTBETCTBYIOIIEH MMPOrpaMMe 10 XUMHUHU
JU1s1 0011e00pa30BaTENbHBIX IIIKOJ.

JIOCTYITHOCTB — OJIHa U3 OCHOBHBIX OCOOCHHOCTEH Y4eOHUKOB. MeTOI0IOTHSI XUMHUH
PACKpBIBAETCS ITyTEM O3HAKOMJICHUS YYALIUXCS C UCTOPUEN Pa3BUTUSA XMMUYECKOTO 3HAHMSL.
Her HuKakux cnenuanbHbIX METOJOJOTHYECKUX TEPMUHOB U TIOHATUH, KOTOPBIE TPYIHBI JUIS
MNOHUMaHHUs YYEHUKaMH JAaHHOTO BO3pacTa.

OcHoBHOE cojiepKaHne Y4eOHHUKOB IPUBEICHO B MIOJHOE COOTBETCTBUE C (peepanbHbIM
KOMIIOHEHTOM I'OCYAapCTBEHHOTO CTaHapTa o01iero o0pa3oBaHus M0 XUMHUH.

Cucrema 3HaHUM TOTOBUT y4yalMXcsl K UTOroBoM arrecrauuu. Kpome toro, k
TpaJWLMOHHBIM BOMPOCAM U 3aJIlaHUSIM J00aBIIEHbI 33/1aHus, cOOTBeTCTBYOmUe EI'D, uro
JIaeT TapaHTUIO Ka4eCTBEHHON MOATOTOBKHU K aTTECTalluu, B TOM 4ucie B opme Enunoro
rOCyJapCTBEHHOT'O IK3aMEHa.

Peanuzanus 1anHON IpOrpaMMBl B ipoliecce 00y4YeHHs MO3BOJIMUT yYaIllUMCsl YCBOUTh
KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIUU U TIOHATh POJIb XUMHUH CPEIU APYTHX HAyK O MPUPOJE,
3HAUEHUE €€ JUIsl YEII0OBEYECTBA.

Mean
1. ocBoeHHe 3HAHMIl O XMMHYECKON COCTAaBIAIOLIEH €CTECTBEHHO-HAYYHON KapTHHBI

MHpa, BaXXKHEUIITNX XUMHUYSCKUX TMOHATHAX, 3aKOHAX U TCOPUAX;

2. oBJaJeHMe YMEHMSIMM TIPUMEHSTH TIOJy4YEHHbIE 3HAHUS i1 OOBSICHEHUS
pPa3HOOOPa3HBIX XMMHUECKUX SIBJICHUN M CBOMCTB BEUIECTB, OLIEHKH POJIM XUMHH B Pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUN U TIOJy4YEHUH HOBBIX MaTEpUasioOB;

3. pa3BuTHe TO3HABATENbHBIX HHTEPECOB M MHTEJUIEKTYalIbHBIX CIIOCOOHOCTEH B
MPOIIECCE CAMOCTOSITENILHOTO MPHOOPETEHUS] XHMHUYECKUX 3HAaHUH C HUCIOJIb30BaHUEM
PA3INIHBIX UCTOYHUKOB HH(bOpMaHHH, B TOM YHUCJIC KOMIIBIOTCPHBIX

4. BOCIIMTAHHEe YOEKICHHOCTH B TO3UTHUBHOM pPOJIM XUMHUH B JKHU3HH COBPEMEHHOTO
O6H_IGCTB3_, H€06XOI[I/IMOCTI/I XAMHUYCCKU TI'PaAMOTHOTO OTHOMICHUSA K CBOCMY 3O0POBBIO H
OKpYKaloIlei cpese;



5. npuMeHeHHe NMOJyYeHHBIX 3HAHUH W yMeHHii Ui 0€30MacHOTO HMCIOJb30BaHUS
BEIIECTB W MATEPUAIOB B OBITY, CEIBCKOM XO3SHCTBE W HAa MPOU3BOJACTBE, pPEIICHUS
MPaKTUYECKUX 3a/1a4 B MOBCEIHEBHOM JKU3HU, IPEAYNPEKICHUS SIBJICHUN, HAHOCSIINX BpPE.
3/10pOBBIO UEJIOBEKA U OKPYKAIOILEH Cpefie.

Ha ocHoBe TpeboBanuii ['ocynapcTBeHHOr0 00pa30BaTEIbHOTO CTaHAaPTa MPEANONIaraeTcs
peann30BaTh aKTyaJIbHbIE B HACTOSIIEE BPEMsI KOMIIETEHTHOCTHBIN, TMYHOCTHO-
OpPUEHTUPOBAHHBIN, AESITETFHOCTHBIN MOAXO0bI, KOTOPBIE OMPENEIIOT 3ajauu IpeIMeTa
xuMuH. KOMITETEHTHOCTHBIN MOAXO0/T OMPEACIISeT CIEAYIONNe 0COOCHHOCTH MPEIbSIBICHUS
coJliepkaHusi 00pa3oBaHUS: OHO MPEJCTABIECHO B BUJIE TPEX TEMATUYECKUX OJIOKOB,
obecnieunBaromux (GOpMUpOBaHUE KoMIeTeHIHH. OHU TIPeTyCMaTPUBAIOT BOCIIPOU3BEACHHE
yUYalIMMHUCS OIpe/IeJICHHbIX CBEIEHUH 00 OPraHNYeCKUX BEIECTBaX U XMMHYECKUX
npoiieccax, IPUMEHEHUE TEOPETUUECKUX 3HAHUH (MMOHATUIM, 3aKOHOB, TEOPUI XUMHH )-3TO
obecrieunBaeT pa3BUTHE yueOHO-TIO3HABATEILHON U pe(DIIEKCUBHON KOMITETCHIIUH.
Hcnonb30BaHue pa3inyuHBIX CIIOCOO0B AESITEN,HOCTH (COocTaBiIeHHE (POPMYT U YpaBHEHHUI,
pelleHne pacyeTHbBIX 3a/1a4 U Jp.), a TAaK)Ke MPOBEPKY MPAKTUUECKUX YMEHHI MPOBOIUTH
XUMHUYECKHI SKCIIEPUMEHT, COOI0Iasi TIPU ITOM MPaBUIIa TEXHUKH O€30IMaCHOCTH- 3TO
oOecrieunBaeT pa3BUTHE KOMMYHUKATUBHOW KOMIETEHIIMH ydaruxcsa. OpUruHaibHO
no100paHHBINA MaTepUal M0 XUMHUU JIEMEHTOB TTO3BOJISIET OTBEYATh HA BOMIPOCHI «IIOYEMY?»
U «KaK?», 4TO pa3BUBAET TBOPUECKHI MOTeHIMAN yyamuxcs. Takum o0pa3oM, miIaHupOBaHKE
obecreunBaeT B3aMMOCBI3aHHOE Pa3BUTHE U COBEPIICHCTBOBAHUE KITFOUEBBIX,
oOLIenpeIMETHBIX U MTPEIMETHBIX KOMIETEHIIUH.

[TpuaIHIBEI 0TOOpA COZEpKAHUS CBSI3aHBI C TPEEMCTBEHHOCTBIO Tiesiel 00pa3oBaHus HA
Pa3IMYHBIX CTYMEHAX U YPOBHAX O0yUYEHHUS, TIOTUKON BHYTPUIIPEIMETHBIX CBSI3€H, a TAK¥KE C
BO3PACTHBIMU OCOOCHHOCTSIMH Pa3BUTHUS YUAIIHXCS.

JlnunocTHas opueHTalus o0pa3oBaTeNIbHOTO MPOIIECcCa BhISBISIET IPHOPUTET
BOCTIMTATEIBHBIX M PA3BUBAIOIINX IIesiell 00yueHusi. COCOOHOCTh y4Yaluxcsi TOHUMATh
MPUYMHBI U JIOTHUKY Pa3BUTHSA XUMHUYECKUX MPOIIECCOB OTKPHIBAET BO3MOKHOCTD IS
OCMBICIICHHOTO BOCTIPUSITHS] BCETO, YTO MIPOUCXOTUT BOKpYT. Cuctema yueOHBIX 3aHATUN
pu3BaHa COoCcOOCTBOBAThH PA3BUTHIO JINYHOCTHOM caMOMIeHTU(DUKAIINH, TYMaHUTapPHOMN
KYJbTYpbI IIKOJbHUKOB, YCUJIEHUIO MOTHUBAIIMHU K COLIMAIbHOMY TTIO3HAHUIO U TBOPYECTRBY,
BOCIHUTAHUIO TMYHOCTHO U OOIIECTBEHHO BOCTPEOOBAaHHBIX KAUECTB, B TOM YHUCIIE
rPakJIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JlesTenbHOCTHBIN MOAXO0 OTPaKaeT CTPATETHIO COBPEMEHHOM 00pa30BaTeILHOM MOJUTHKH:
HEO0OXOIUMOCTh BOCITUTAHUS YEJIOBEKA U TPaXKIaHWHA, HHTETPUPOBAHHOTO B COBPEMEHHOE
eMy 00IIECTBO, HAIIEJIECHHOTO Ha COBEPILIEHCTBOBaHHUE 3TOro ob1mectBa. Cucrtema ypokoB
COPUEHTHPOBAHA HE CTOJILKO Ha Tepeaady «TOTOBBIX 3HAHUIY, CKOJILKO Ha (OPMUPOBAHUE
AKTHUBHOM JIMYHOCTH, MOTHBHUPOBAHHON K caM0O00Opa30BaHUI0, 00J1aatonel J0CTaTOYHBIMH
HABBIKAMU U ICUXOJIOTUYECKIMH YCTAaHOBKAMH K CAaMOCTOSITEIbHOMY TIOMCKY, OTOOpY,
aHAJIU3Y U UCTOJIb30BaHUIO HHGOPMAIIUU. DTO MOMOXKET BBHITYCKHUKY aJallTUPOBATHCS B
Mupe, rie 00beM HHPOPMAIUHU PACTET B TEOMETPUYECKON IPOrPECCUH, TI€ COIHANbHAS U
npodeccuoHanbHas yCIeUTHOCTh HAPSIMYIO 3aBUCST OT MO3UTUBHOTO OTHOILIEHUS K
HOBAIUSM, CAMOCTOSITEIbHOCTH MBILUICHUS! 1 MHUIIUATUBHOCTH, OT TOTOBHOCTHU MPOSIBIATH
TBOPYECKUN MOJXOJ K A€y, UCKAaTh HECTaHIapTHbIE CIIOCOOBI perieHus mpolaeM, OT
TOTOBHOCTU K KOHCTPYKTUBHOMY B3aUMOJCHCTBUIO C JIFOJIbMH.

Y4eOHo-BOoCcnUTATENbHbIE 3314l Kypca XUMUHU PEIIAIOTCs B IPOLIECCE YCBOCHUS
YUYaITUMUCS OCHOBHBIX TIOHSATUH XUMUHU, HAYIHBIX (DAKTOB, 3aKOHOB, TEOPHI U BETYIIUX
U7eH, COCTaBISAIONIUX OCHOBY JJIsl OJTOTOBKY IIKOJBHUKOB K TPYAOBOM €SITEIbHOCTU U
(bOopMUPOBAHUS UX HAYTHOTO MUPOBO33PEHUSL.

B cooTBeTcTBHU C TUMOBBIM Y4€OHBIM IJIAHOM B LIKOJIE N3Y4alOTCSI OCHOBBI OPraHUYECKOI
xumud B 10 Ki1acce MpoBOAUTCS 3aKIIIOUUTENBHOE 0000IICHNE U YIITyOJIeHne 3HAHUH TI0
OPTraHUYEeCKON XUMHH.

Y4eOHO-BOCTUTATENLHBIC 3a/1a49H MPEAMETA:



M3yueHHe OCHOB HayKH: BaKHEHIINX (aKTOB, MOHATUH, XUMUYECKHX 3aKOHOB M TEOPHil,
XMMHUYECKON CUMBOJIMKH, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa;

03HAaKOMJIEHHE C TEXHOJOTNYECKUM MPUMEHEHUEM 3aKOHOB XMMUH, C HAyYHBIMH OCHOBAMH
XUMHUYECKOT0 IIPOU3BOJICTBA, C TPYAOM JIIOAEH Ha XMMHYECKOM M CMEXHBIX IIPOU3BOICTBAX;

BOCIIUTaHHE HPABCTBEHHOCTH, T'YMaHU3Ma, OEpPEKHOTO OTHOILIECHHS K IPUPOJE U
COOCTBEHHOCTH;

BOCIIUTaHHE OCO3HAHHOH MOTPEOHOCTH B TPY/IE, COBEPIICHCTBOBAHUE TPYAOBBIX YMEHHUH 1
HaBBIKOB, ITOATOTOBKA K CO3HATEILHOMY BBIOOPY NMpo(decchu B COOTBETCTBUU C TUYHBIMU
CHOCOOHOCTSIMH U TOTPEOHOCTSIMH OOIIECTBA;

(bopMHpOBaHNE YMEHHUH CPABHUBATh, BHIYICHATh B U3yUYEHHOM CYILIECTBEHHOE;
yCTaHaBJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3H; JIe1aTh 0000IIEHUS; CBSI3HO U JI0Ka3aTeIbHO
u3jaraTh y4eOHbII MaTepua; caMOCTOSATEIbHO IPUMEHSTh, TOMOJIHATh U
CUCTEMATU3UPOBATh 3HAHUS;

(bopmHpoBaHHE YMEHHH 00palaTbcsa ¢ XMMUYECKUMU BEIIECTBAMU, TPOCTEHITNMHU
npubopamu, 000pyAOBaHHEM; COOIOIATh MPaBHJIa TEXHUKH 0€30M1aCHOCTH; YUUTHIBATh
XUMHUUYECKYIO IPUPOAY BEIIECTBA I MPEAYIPEKICHNS ONTACHBIX JJIS YEJI0BEKa SIBICHUN
(o’xapoB, B3pPHIBOB, OTPABIICHUH U T. I1.); HAOIIOAATH U OOBACHATH XUMUUYECKHE SIBICHUS,
IPOMCXOJAIINE B IPUPOJIE, TaOOPAaTOPHH, Ha IPOU3BOACTBE U B TOBCETHEBHOM JKU3HU;
(UKCUpPOBaTh Pe3yIbTATHI ONBITOB; A€JaTh COOTBETCTBYIOLINE 00001IIeH s ; (POPMUPOBAHHE
YMEHU OpraHu30BBIBaTh CBOM YUEOHBIN TPYI; MOIB30BATHCS YYCOHMKOM, CITPABOYHOMN
JUTEPaTypoii; coOMI0IaTh MpaBmiia paboTHl B KJ1acce, KOJJIEKTHBE, Ha pabodeM MecTe.

IIporpaMMa 1o XMMuM MO3BOJISET PACKPBITH BEAYIUE UIEU U OTACIBHBIC ITOJI0XKECHHUS,
Ba)KHBIC B IO3HABATEIILBHOM M MUPOBO33PEHUYECKOM OTHOILIECHUU:

° 3aBUCUMOCTH CBOMCTB BEIIIECTB OT COCTaBa M CTPOCHUS,

° 00YCJIOBJICHHOCTb PUMEHEHHUSI BEIIECTB MX CBOWCTBAMH;

o MaTepuaibHOE SAMHCTBO HEOPTAHUYECKUX U OPTaHIMYECKUX BEIIECTB;

° JBUKCHHE MMO3HAHUS K BCe Ooiee TIIyOOKOH CYITHOCTH;

o 00yCIIOBJICHHOCTH MPEBPAICHU BEIIECTB JEHCTBUEM 3aKOHOB MPUPOIBL;

o nepexo/1 KOMMYECTBEHHBIX N3MEHEHUH B KAUECTBEHHBIE U pa3peiieHue
IIPOTUBOPEYUH;

° pPa3BUTHE XUMHH TI0]T BIUSHUEM TPEOOBaHUHN HAyYHO-TEXHHUECKOTO
nporpecca;

o BO3pacTaoIas Pojib XUMUHU B CO3TAHUN HOBBIX MAaTEPUAIIOB, B PEIIICHUH

SHEPreTUYecKON U MPOJA0BOJILCTBEHHO Mpo0seM, B BHIIOTHEHUH 33/1a4 XUMHU3AIHH
HApOJIHOTO X0351UCTBA, SKOHOMHUU ChIPbsI, OXPAHbI OKPY>KAIOIIEH CPEebI.
B nensx nmonutexHUUECKOi MOArOTOBKH Mporpamma JaeT BO3MOXHOCTh 3HAKOMUTh
YYAIIUXCA ¢ XUMUYECKUMHU MPOU3BOJICTBAMHU U OCHOBHBIMU HANPaBICHUSIMU UX PA3BUTHUSA:

o OCBOCHHE HOBBIX HCTOYHHUKOB CHIPbSI;
o BHEJIPEHNE TIPOTPECCUBHBIX TEXHOJIOTHYECKUX MPOIECCOB (MAJIO CTaAMIHBIX,
0€30TXO/IHBIX ), aNIIAPaTOB ONTUMAIBLHO OOJIBIION TUHUYHON MOIIIHOCTH;
o HUCITIOJIB30BAHUC aBTOMaTI/IBI/IpOBaHHLIX CpeZ[CTB ynpaBHeHI/IH 158

MHUKPOIIPOLIECCOPHON TEXHUKHU. YUalIUecs MMOIy4aroT CBEIEHUS O KOHKPETHBIX Mepax
TI0 3alUTe OKpY»XKarolel cpeabl. B nensax npodoprueHTanuy yqammxcs AaeTcs
XapaKTepUCTHKa MpodeccHii anmapaTiynka, onepaTopa, JJabopaHTa XUMHUIECKUX
IIPOM3BOJICTB.

Konn4yecTBo M XapakTep KOHTPOJIbHBIX MEPONPUATHI 110 OLEHKE Ka4eCTBa
NOATOTOBKH y4alllMXcs:

[TpeaycmoTpeHo 6 mpakTHuecKux padoT U 4 KOHTPOJIBHBIX PAOOTHI.
KoHTpoab: GpoHTATBHBIN, MHANBUIYAIbHBIH, TECTOBBIN, TEMAaTUYECKHA, TOYPOUHBIH.



Pacnpenenenne 4acoB no pasjejiaM NporpaMmbl MPH 2-X 4acax B HeeTII0:

No | Tema pasznena KonnuectBo

4acoB
10 kace

1 | BBeneHue B OpraHnYECKyr0 XUMHUIO 7

2 | YrieBogopoasl 17

3 | Kucnopoacoaepskaiiue opraHu4ecKre BeIecTBa 20

4 | AzoTconaeprKaiye COeTUHEHUS 8

5 | BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS 9

6 | Oprannueckast XuMus, 4eJ0BEK U IpUpoAa 2

7 | lloBTOpeHue 5
Bcero: 68

[Iporpammoii mpeyCMOTPEHBI:6 PAKTUIECKUX PAOOT 4 KOHTPOJIbHBIE PAOOTHI

Conep:kanue y4eOHOM JUCUMIIIIMHBI
10 kiacc 68 u/ron (2 y/Henento)

OPTAHUYECKASA XUMUSA

Knaccudukanmss u HOMEHKIATypa OpPraHUYeCKHX COeAMHEHUH. XHUMHYECKUE
CBOIMCTBa OCHOBHBIX KJIACCOB OPraHMYECKUX COCIMHEHUMU.

Teopusi cTpoeHUs] OpPraHUYECKUX COCAMHEHUU. YTJIEpOAHBIM ckeneT. Pamukansbl.
@yHKIMOHAIbHBIE TPYNIIBL. ['oMonoruueckuii psaa, romonoru. CTpykTypHas uzomepus. TUIbI
XUMUYECKHX CBSI3€U B MOJIEKYJIAX OPraHUYECKUX COEIMHEHHI.

VYTI1eBOIOPO/IbI: aJIKaHbI, AJIKEHBI U IMEHBI, aJIKUHbI, apeHbl. [IpupoIHbIe HUCTOUHUKHU
yII€BOIOPOAOB: He(PTh U MPUPOIHBII ra3.

Kucnopoaconepkamue coeiuHEHHs: OJHO- M MHOTOATOMHBIE CHHPTHI, (EeHoI,
aJbJIeTU/Ibl, OJHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CII0XKHBIE 3(PUPHI, HKUPBI, YTIEBOIbI.

A3oTcozepkalue COeAMHCHHSI: aMUHBI, aMUHOKHUCIIOTHI, OCITKH.

[Tonumepsl: mIacTMaccel, Kay4yyKd, BOJIOKHA.

IKCIIEPUMEHTAJIBHBIE OCHOBbBI XUMHNHA

[IpaBuna OGe3omacHOCTH TpU paboTe € E€AKUMH, TOPIOYUMH M TOKCHUYHBIMHU
BEILIECTBAMH.

IIpoBeneHNE XUMUYECKUX PEAKIUI B PACTBOPAX.

[IpoBeneHne XUMHYECKUX PEAKIIMI TTPU HarpEBaHUHU.

KauecTBeHHBI M KOJWYECTBEHHBINM aHanu3 BemlecTB. OmnpejaenieHHe xapakrepa
cpenbl. Mupukaropel. KadecTBeHHbIE peaknuuM Ha OTAENIBHBIE KIACCHl OpPraHUYECKUX
COCIMHEHU.

XUMUA U ’KU3Hb

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpAJIbHbIE
BOJBI. [IpoOnembl, CBSI3aHHBIE C IPUMEHEHHEM JICKAPCTBEHHBIX MTPETapaToB.

Xumus u nuiia. KanopuitHocTh )KUpOB, OEITKOB M YTIIEBOIOB.

XuMusi B TOBCEAHEBHOW KW3HU. Moromue u uucTAmume cpeacrsa. Ilpasuia
0e30macHoi pabOThI CO CPEICTBAMH OBITOBOM XUMHUH.

OOmue TpeacTaBleHUs O MPOMBIIUICHHBIX CHOC00aX TOMYyYeHHUS XUMUYECKUX
BEIL[ECTB

XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl U €T0 MOCIEACTBUS.

beITOBass XuMHueckast [(paMOTHOCTb.



Conep:xanue y4eOHOM JMCHUIITUHbBI
Tema 1: Bsedenue 6 opzanuyeckyro xumuto (7 4acos)
Ipemver opranryeckoil XuMHH. B3anMOCBs3p HEOPraHWUECKHX U OpraHNYecKuX BerecTB. OCOOSHHOCTH
OPraHNYeCKUX COSIMHEHNI M PEAKIIMH C MX yJaCTHUEM.
OCHOBHBIE MOJIOKEHHS TEOPUH XUMHYECKOTO CTPOSHHS OpraHyecKHX coemrHenmnii A. M. bytieposa.
XUMHUECKOE CTPOEHHE KaK TIOPSIIIOK COSMHEHMSI aTOMOB B MOJIEKYJIaX. 3aBUCHMOCTb CBOMCTB BEIIECTB OT
XAMHUYECKOTO CTPOEHUst MOJIeKy:1. zomepust. 3HaueHne TeOprun XUMHYECKOTO CTPOSHHSL.
Lemoncmpayuu
1. OOpa31bl OpraHuYeCKUX BEUIECTB, U3/IETUs U3 HUX.
2. lIlapocTep’KHEBbIE MOJICIIH MOJIEKYII.

Tema 2: Yeneeo00poout (17 uacog)

YrneBonopozs! (IpesesbHbIe, HENPEAEIbHBIE, ApOMaTHUYECKHE).

IIEKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYITHI METaHa. sp -THOPHIM3ALHs OpOHTaITeiH
aroma yriepoza. ['omonoruueckuii psii, HOMEHKIJIATypa U U30MEpHsl YITIEPOAHOTO CKEJIETa.
Du3nYeCKUe CBOMCTBA AJIKAHOB U MX 3aBUCHMOCTb OT MOJIEKYJIIPHOU MacChl. XWMUYECKUE
CBO}MCTBA: raJIOTEHUPOBAaHKE (Ha IPUMEPE METaHa U 3TaHa), TOPEHUE, TEPMUUECKHE ITPEBPALLICHUS
(paznoxeHue, KPEeKUHT, AeruAprUpoBaHue, n3oMepu3anus). Kousepcus merana. Haxoxnenue B
NPUPOJIE U TPUMEHEHHE AJIKAHOB.

AJIKEHBI. JIEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYIIBI STHICHA. Sp -
rubpuan3anus opouraieit aroma yriaepoaa. 6-Csi3u U m-CBsi3H. [ oMOIOTHYECKU psf,
HOMeHKaTypa. CTpyKTypHast ©30MepHsl (M30MepHsl YIIIEPOIHOTO CKeNleTa U MOJIO0KESHHUS
JIBOWHOM CBSI3U B MOJIEKYJIe). 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX CBOMCTB AJIKEHOB.
XHUMHUYECKUE CBOMCTBA (Ha IPUMEPE ITUJICHA): PeaKIIUU TPUCOECTMHEHUSI (THAPUPOBAHUE,
raJIOr€HNPOBAaHNE, THIPOraJIOTEHUPOBAHNE, THPATALIUS), OKUCIEHUS (TOPEHUE) U
MOJIUMEPU3ALHIH.

[IpomblnieHHBIE U Ta00PaTOPHBIE METOABI ITOIYYEHHUS AJIKEHOB: JETUAPUPOBAHNUE U
TEPMHUYECKUN KPEKUHT aJIKaHOB U JIETUApATAIHS CIIUPTOB.

Ankanuensl. [Tonsitue o mueHoBbIX yriaeBogopoaax. byranuenl,3 (auBunmn) u 2-
MetunoyraaueH-1,3 (u3onpen). [lonyuenne u XuMHUYECKHE CBOMCTBA: PEaKIINU
MPUCOCIUHEHUS U ToauMepu3annn. HarypalibHbI 1 CHHTETUYECKUE KAYUYKH.
Bynkanuzanus kayuyka. Pesuna. [lpumenenue kayuyka u pe3ubl. Pa6orsr C. B.
Jlebenena.

AJKHMHBL. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTrieHa. sp-1 uopuanzanus
opOwuTaneii aroma yrieposa. I'omonornyeckui psizt, i3oMepyst 1 HOMEHKIIATypa AIKUHOB. DH3HYecKre 1
XAMHYECKHE CBOMCTRA (Ha IMpHIMEpE arieTrieHa). Peakimm npricoeiHeHus (THIprupoBaHIe,
TJIOreHUPOBAHME, THAPOra/loreHUPOBaHKe, THIpaTalys), okucieHus (ropenue). [lomyuenue
areTuiIeHa KapOuIHBIM U METAaHOBBIM CIIOCO0AMU, €r0 IPUMEHEHHE.

Huknoankansl. Homenknarypa, nonyuenue, Gpu3ndeckue 1 XUMHUECKUE CBOICTBA,
pUMEHEHHE.

Apenbl. CocTaB u cTpoeHHE apeHOB Ha ipuMepe O6enzona. dusznyeckue cBoiicTBa OeH3011a,
€ro TOKCUYHOCTh. XMMUYECKHE CBOMCTBA: PEAKIINH 3aMellIeHUs (HUTpOBaHHE,
raJIOrT€HUPOBAHNE), IPUCOEIMHEHUS (THAPUPOBAHKE, XJIOpUpOBaHue), ropenus. [lonyuenue n
npuMeHeHne OeH3oa.

I'enernueckas B3aMMOCBS3b YITIEBOAOPOIOB.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB M MX nepepadboTka. [IpupoaHbIii U MOMyTHBIN
HETSIHOI ra3pl, UX COCTaB U MPUMEHEHHE B KAUeCTBE MCTOUHUKA SHEPTUN U XUMUYECKOTO
ceipbsi. HedTh, ee cocra u cBoiictBa. [IpoaykTsr ppakimonHoii neperonku Hedtr. Kpekunr
HedTenpoaykToB. OKTaHOBOE YUCIIO OeH3MHOB. OXpaHa OKpYXAroIe cpeibl MpH
He(drenepepabOTKe M TPAHCIIOPTHUPOBKE HEDTEITPOTYKTOB.

Hemoncmpayuu




1. Ilpumeps! yriaeBoAOpPOAOB B Pa3HbIX arperaTHbIX COCTOSHUAX (IPOMaH-O0yTaHoBast CMECh B
3aKHTaIKe, OeH3UH, apaduH, achanbT)

2. Cxema 00pa30BaHUs KOBAJEHTHOW CBSA3M B HEOPTaHMYECKUX U OPTaHMYECKHX
COCTUHEHUSX.

3. [llapocTepHeBbIe 1 MacIITaOHBIE MOJIEITM MOJIEKYJI METaHa U IPYTUX YIIIEBOJIOPOJIOB.
4. OnpeneneHne HaTU4Ks YTIepoaa U BOJAOPOa B COCTABE METAaHa MO MPOTyKTaM rOpeHusl.
5. Buneoonsrts!: ['openue meTana, napaduHa B ycIOBUSIX N30BITKA U HEAOCTAaTKA KHCIOpo/a. B3pbiB
CMecH MeTaHa ¢ Bo3ayxoM. OTHOIIIeHHe MeTaHa K OpOMHOM BOJIE.

6. Tabnuna «CpaBHEHHUE COCTaBa AIKAHOB U AJIKEHOBY.

7. apocTeprkHeBasi U MaciITabHAsi MOEITU MOJIEKYJIbI 3TUJICHA.

8. [TosyueHue 3THIICHA U €0 CBOMCTBA: TOpEHHE, B3aUMOICHCTBHE ¢ OPOMHON BOJIOM.

9. OTHo1IEHUE KaydyyKa U PE3UHbI K OPTaHUYECKUM PaCTBOPUTEISIM.

10. Pa3noxeHnue kayyyka pu Harp€BaHUU U UCIIBITAHUE HA HEMPEEIbHOCTD IPOTYKTOB
pa3IoKEHUS.

11. [HapocTep>kHeBask 1 MacIITabHAas MOJIENIA MOJIEKYJIbI alleTHIICHA.

12. TTonmy4yeHue areTuieHa KapOUIHBIM CITIOCOOOM M €T0 CBOMCTBA: TOPEHNE, B3aUMOICHCTBUE
¢ OpoMHOI BOJIOHA.

13. Mopuenu MoJeKyibsl OeH3071a.

14. OtHomIeHne GeH301a K OpOMHOMN BOJE.

15. T'openue 6en3oina.

16. Komnexuust 00pa3ioB HeTH U MPOIYKTOB €€ MepepadOTKH.

Jlabopamopuvie onvimbl

COopka mapocTep>KHEBBIX MOAETIEH MOJIEKYJI YTIIIEBOIOPOIOB U X TaJOr€HOMPOU3BOTHBIX
O3HakoMmyIeHUE C 00pa3liaMy U3CIMA U3 TIOJUATUIICHA.

O3HakomIIeHHE ¢ 00pa3laMH KaydyKoB, PE3HHbI, Y00HUTA.

IIpaxmuueckas paboma

OnpeneneHne Ka4eCTBEHHOTO COCTaBA OPraHUYECKUX BEIECTB.
[Tonyuenue stunena

Pacuemmnvie 3a0auu

Pemenue 3a1a4 Ha HaxXOXKAEHUE POPMYIIBI BELECTBA.

Tema 3: Kucnopodcodepicauiue opzanuueckue coedunenusn (20 uac)

Cnuptbl. @yHKUIHOHAIBHAS TPYMINa, KIacCU(PUKALNA: OJHOATOMHbBIE © MHOTOATOMHBIE
CITUPTHI.

[TpenenbHble 0OfHOATOMHBIE CIUPTHL. HOMEHKIaTypa, H30MepHsi U CTPOSHUE CIIUPTOB.
BonoponHas cBs3b MKy MOJIEKYJIAMH U €€ BIHUSHIE Ha (PU3MUECKUE CBOCTBA CITUPTOB.
XUMHYEeCKHe CBOWCTBA CIUPTOB (Ha MpUMepe METaHoJIa U 3TaHOJIa): 3aMellleHUe aToMa
BOJIOPO/Ia B TUPOKCUIILHOM TpyIIIe, 3aMeIIeHNe THPOKCUIBHOU IPYIIIIbI, OKUCICHHE.
KauecTtBennas peakuus Ha cnupThl. [lonydyeHne u npuMeHeHne CnupToB, (PU3HUOJIOTHIECKOE
JICWCTBME HA OPraHU3M YEJIOBEKA.

MHoroaroMHble COUPTHI: TUIICHIIIUKOIb U TIUIEpUH. TOKCUYHOCTD ATUIICHTITUKOJISL.
Oco0eHHOCTH XMMHYECKUX CBOMCTB U MPAKTHYECKOE UCTIOIh30BAHUE MHOTOATOMHBIX
cnuptoB. KauecTBeHHas peakiiusl.

®enor. [omyyenue, pusryecKkre 1 XUMUYECKHE CBOMCTBA (eHoa. Peakiyu ¢ yuactiem
THIPOKCHIIBHOM TPYIITBI M OEH30JIbHOTO KOJIbLIa, KauecTBEeHHAs peakuus Ha (heHou. Ero
MIPOMBIIIUIEHHOE UCTIONb3oBaHue. JlelicTBue (heHONMa Ha KHBbIe Oprann3Mbl. OXpaHa
OKpYKaloIel cpe/bl OT MPOMBIIUIEHHBIX OTXO0B, COAEpKAIIUX (EeHOI.

Anppaeruasl. CoctaB, obmast popmMyiia, HOMEHKIATypa ¥ U30MEPHS MPEeNIbHBIX albICTHIOB.
DIIEKTPOHHOE CTPOEHUE KapOOHMIIBHON TPYIITBI, 0COOCHHOCTH JBONHOM CBsi3H. DU3HUECKHE
Y XMMUYECKHE CBOMCTBA (HA MPUMEPE YKCYCHOTO UM MYpPaBbUHOTO aJIbJIETU/IA): PEAKIIUU
MPUCOEANHEHUS, OKUCIICHUS, ToTuMepu3aiuu. KauecTBeHHbIE peaklIMK Ha ajlbJIeT U IbI.




Aneranbaerun 1 popMaibaerul: molydeHne u npuMeHenue. /leiictBue anpaeruioB Ha
JKUBBIE OPTaHU3MBI.

KapGonossie kuciorsl. Kiaccudukanus kapOOHOBBIX KHCIIOT: MpeebHbIe,
HEIpEeEIbHbIC; HU3IINE U BBICIINE KACIOTHI. ['OMOJIOrHYeCKUi psill MpeIeIbHBIX
OJIHOOCHOBHBIX KHCJIOT. HoMeHKkI1aTypa, n3oMepusi, CTpoeHHEe KapOOKCUIIbHON I'PYIIIBI.
®dusnyeckne 1 XUMHYECKHE CBOMCTBA: B3aUMOJEHUCTBUE C METAJUIAMU, OCHOBAaHUSAMH,
OCHOBHBIMH M aM(pOTEPHBIMU OKCHIAMH, COJISIMU, CIIUPTAMHU; PEAKIIUU C YIaCTHEM
YTJIEBOAOPOJHOTO PaJHKaa.

OCOOEHHOCTH CTPOEHUS M CBOMCTB MypaBbHHOM KUCIOTHI. [loydeHne u npuMeHeHune
KapOOHOBBIX KHUCIIOT.

CpaBHeHuE CBOWCTB HEOPTraHUUECKUX U OPraHUYECKUX KHUCIIOT.

Crnoxuble 3¢upbl KapOoHOBBIX KHCIOT. CocTaB, HOMeHKIaTypa. Peakuus srepuduxanun.
I'uaponus cnoxubIx 3gupoB. [IpuMeps! c10KHBIX A3PUPOB, UX PU3NUECcKHe CBOMCTBA,
pacrpoCTpaHEHHUE B IPUPOJE U IPUMEHEHHUE.

Kupsl. Coctas u ctpoenue. JKupsl B Ipupoae, ux cBoiicTBa. ['uaponus u rugpupoBaHue
’KUPOB B IPOMBILIICHHOCTH. [IpeBpaienus ;xupos B opranusme. [Iumiesas IEeHHOCTD )KUPOB
Y IIPOAYKTOB Ha UX OCHOBE.

Mpbuta — conu BRICIIUX KapOOHOBBIX KUCIOT. COCTaB, MOJy4Y€HUE U CBOWCTBA MbLJa.
Cunrerndeckue moromrue cpenctea (CMC), 0cOOEHHOCTH MX CBOMCTB. 3aluTa IPUPOJIbI OT
3arpssHenus CMC.

[MomudyHKIMOHATBEHBIE COSTUHEHHS

VYrnesonsl. ['moko3a. Ctpoenne Momekynsl (anpaeruanas Gopma). dusnyeckue u
XUMHYECKHE CBOMCTBA IIIIOKO3bI. Peakiuu ¢ yuacTueM ajlbJeruIHOM U TMIPOKCHIIBHBIX
rpyni, Opoxenue. [IpupoHble HCTOYHUKH U CIIOCOOBI MOJTy4€HUs II0K03bl. buonornyeckas
poiib u npuMeHeHue. MpykTo3a Kak U30Mep IoKo3bl. COCTaB, CTPOEHUE, HAXOKICHHE B
pupojie, OMOJIOTHYECKAS POJIb.

Caxapo3sa. CocrtaB, ¢pu3nuuecKkre CBOMCTBA U HAXOXKIACHUE B MPUPOIe. XUMUYECKHUE CBONUCTBA,
IIOJIy4YEHHUE U IPUMEHEHHUE caxapo3bl. bruonorudeckoe 3HaYCHUE.

Kpaxman — npupoansiit monumep. Cocrap, pusndeckue CBOHCTBA U HAXOXJJACHUE
B Ipupoge. XMMHUUYECKHUE CBOUCTBA, MOJYyYeHHUE U IpuMeHeHue. [IpeBpamenus
NUIIEBOr0 Kpaxmajla B opraiusme. [ JIMKOTeH, posib B OpraHu3Me YeJ0BEKa U
KHUBOTHBIX.

Henntono3a — npupoaHslii noinumep. CTpoeHUE U CBOMCTBA LIEJIIOI03bI B
cpaBHEeHMH ¢ KpaxmaioM. Haxoxaenue B npupoje, 6uosorundeckas poJib,
NOJIy4EHUE U IPUMEHEHHE LEJITI0I03bI.

Hemoncmpayuu

PacTBOpHMOCTB CIIUPTOB B BOJE.

XUMHUYECKUE CBOMCTBA CIIUPTOB: TOPEHHE, B3AMMOAECHCTBUE C HATPUEM U TMXPOMATOM
HaTpHs B KUCIIOTHOU Cpefie.

PactBopuMOCTb (heHOIa B BOjie IIpU OOBIYHOM TeMIepaType U MPU HarpeBaHUM.
Britecnenne eHomna u3 peHonssTa HaTPUS YrOIbHON KHCIOTOM.

KavecTBeHHast peakiyst Ha GEeHOJI.

CBolicTBa METHJIaMUHA: TOPEHUE, B3aUMOAEHCTBHE C BOOM M KUCIOTaMH.

Mopenu MOEKyI METaHass ¥ dTaHaJIA.

BsaunmopneiicTBue hopmanbaeruaa ¢ aMMAaqHbIM PaCTBOPOM OKCHJIa cepedpa (peakuus
«CcepeOpsTHOTO 3epKaiay).

Tabmuua «"omMoaoruuecKuil psa mpeaeabHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
OO0pa3siibl pa3IMUHBIX KAPOOHOBBIX KHCIIOT.

OTtHoIeHne KapOOHOBBIX KUCIIOT K BOJIE.

KauecTBeHHas peakiis Ha MypaBbUHYIO KUCIIOTY.

Peaknust «cepebpsHOTO 3epKaia» Ha IPUMEPE TITFOKO3BI.




BsanmopeiicTBue rioko3bl ¢ TuApokcuaoM Meau(1l) mpu 0OBIYHBIX YCIOBUSX U TIPU
HarpeBaHUU.

OtHowenue caxapo3sbl kK rugpokcuny Meau(1l) u npu HarpeBanuu.

I'maponus caxapo3ssl.

I'maponus nesmnonossl U Kpaxmania.

B3anmoneiicTBre kpaxmasua ¢ HOAO0M.

Jlabopamopnule onvimbi

Oxkucnenne cuptoB okcuom meau(1l).

CBolicTBa IIUIEPHHA.

Oxkucnenne Gpopmanpaeruaa ruapokcuaom meau(ll).

CpaBHeHuE CBOWCTB YKCYCHOM M COJISIHOM KHCJIOT.

CBolicTBa )XKUPOB.

CBolicTBa MOIOIINX CPEICTB.

IIpakmuueckue pabomoi

[Tomyuyenue u cBOMCTBa KAPOOHOBBIX KUCIOT

Pemienue skcriepuMeHTaIbHBIX 33/1a4 Ha paclio3HaBaHUE OPraHUYECKUX BEIECTB
Pemenne skciepuMeHTaNBHBIX 33/1a4 HA PaClIO3HABAaHUE OPTaHUYECKUX BEILIECTB
VrineBonml.

Tema 4: Azomcodepirycaujue coedunenun (8 uacos)

[TepBuunbie amMmuHbI npeaenbHOro psiaa. CocraB, HoMeHKiIaTypa. CTpO€HHEe aMUHOTPYIITIBI.
®u3nyecKkue 1 XUMHUYECKUE CBOMCTBA. AMUHBI KaK OPraHM4YECKUE OCHOBAHUS:
B3aMMO/JICHCTBUE C BOJOW U KuciaoTaMu. ['operne amuHoB. [loirydyeHrne u npuMeHeHue.
AmwuHOKHUCI0TH. HOMeHKIaTypa, n3omMepus, mojydeHne u (pu3ndeckre CBOMCTBA.
AMUHOKHUCIIOTH Kak aMm(pOTepHbIe OpraHndeckre coequHeHus. [lentuaHas cBs3b.
buonoruueckoe 3HaueHre aMUHOKHUCIIOT (3aMEHUMBIE U He3aMEHUMBbIE KUCIOThI). O0nactu
MPUMEHEHUS AMUHOKHCIIOT.

benku kak npupoansie noaumepsl. CocTaB u cTpoeHHe 0ekoB. PU3NYECKUE U XUMUYECKHE
cBOMicTBa O€JIKOB, KaUeCTBEHHBIE (I[BETHHIC) peakuuu Ha Oenku. [IpeBparienne 6eIKoB MUK
B opranu3zme. buonorndyeckue GyHKIuu 6€IKOB.
Hemoncmpayuu

1. OGpa31bl aMUHOKUCIIOT.

2.Jloka3aTenbCcTBO HAMMYUS (PYHKITMOHATBHBIX TPYII B MOJIEKYJIaX aMHHOKHCIIOT.

3. PactBopenue 6enkoB B BOJE.

4. lenarypanust OEIKOB MPU HATPEBAHUU U MO/ JCHCTBUEM KHUCIIOT.

5. OGHapyxeHue OenKa B MOJIOKE.
Jlabopamopnvie onvimoi

KauecTBeHHbBIE peakiiy Ha OENKH.
IIpakmuueckas paboma

Perenne skcriepuMeHTaIbHBIX 3a/1a4.

Tema 5: BeicokoMouieKysipHble coeAMHEHUsI (9 yacoB)

Bonokna. [Ipuponnsie (HaTypasibHbIe) BOOKHA. [ToHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX:
alieTaTHOM M BHUCKO3HOM. CuHTeTH4eckue BosokHa. [lomrmaMuaHoe (karpoH) u noiaumddupHoe
(J1aBcaH) BOJIOKHA, UX CTPOCHHE, CBOMCTBA, MPAKTHUECKOE HCIOIb30BaHUE.
Hemoncmpayuu

OO6pa3ubl HATYpaTbHBIX, HCKYCCTBEHHBIX, CHHTETUYECKUX BOJIOKOH M M3ENHUs U3 HUX
IIpakmuueckas paboma

BosokHa u monumepsl.

Tema 6: Xumus u Ku3Hb (2 yaca)

Tema 7: moBropenue (7 4acoB)




Pabouasi nporpamma

o XuMHM

YpoBeHb 00yueHus, Kilacc: cpennee oouiee oopasoBanue, 11 knacc

Pabouast mporpamMma ydeOHOro Kypca pa3paboTaHa Ha OCHOBE aBTOPCKOM
IporpamMMbl CpeHEro oOuiero oopa3zoBaHus s 0a30BOr0 U3Y4YEHHUS XUMUU B
11 xmacce no yue6uuky I'.E. Pymsutuca, @.I'. denpamana.



IHosicHuTeIbHAA 3aNMCKA

Hacrosmas nporpamma paspabotaHa Ha ocHOBe IIpuMepHBIX mporpamMm OCHOBHOTO
obmiero obpazoBaHusi 1Mo XuMuM (0a30BBI YpOBEHB), COOTBETCTBYIOIIHX (eneparbHOMY
KOMITOHEHTY TOCYJIapCTBEHHOT'O CTaHJapTa oOmero ooOpa3oBaHus (0a30BBI YpPOBEHB).
Hcnonb3oBana aBTOpCKas MporpaMma CpeIHero oOImero oOpa3oBaHHs MO0 XUMHU JUIS
6a3oBoro nzydenus xumuu B XI knacce o yueonuky I'.E. Pym3utuca, ®©.I". ®enpnmana.

IIporpamMMma paccuntana Ha 68 4acos.

W3ydyenne xuMuu B cTapuieil mkosje Ha 6a30BOM ypOBHE HAIPABIIEHO HA JOCTHUKECHHE
CIEAYIOLIUX LEIIEH:

® OCBOCHHME 3HAHUM O XUMHYECKOH COCTABJISIONICH €CTECTBEHHOHAYYHOW KAapTHHBI
MUpa, BAKHEHIIINX XUMUYECKUX TTOHSATUHN, 3aKOHAX U TEOPUSX;

® OBJAJICHHE YMEHHUSAMH TMPHUMEHSTh TOJy4YeHHbIE 3HAHWUS s OOBACHEHUs
pPa3HOOOpPa3HBIX XUMUYECKUX SBJICEHUH M CBOWCTB BEUIECTB, OLEHKU POJM XUMHUHU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHM U MOJTYyYEHUU HOBBIX MAaTE€pPUAJIOB;

® pa3BUTHE TIO3HABATENbHBIX MHTEPECOB M HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B
MPOLIECCE CaMOCTOSATEIBHOTO MPUOOPETEHHSI XUMUUECKUX 3HAHUH C MCTOIb30BAaHUEM
Pa3TUYHBIX UCTOYHUKOB MH(GOPMAIIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCMUTaHUE YOEXKJAEHHOCTH B TMO3UTHBHOM POJM XUMHH B JKU3HH COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XUMUYECKH IPAMOTHOT'O OTHOILIEHHUS K CBOEMY 3/10POBBIO
Y K OKPYKaroUen cpele;

e T[pUMEHEHHE TMOJIYUEHHBIX 3HAHUM W yMEHUW 1 0e30MmacHOro MCIHOJIb30BaHUS
BEIIECTB M MaTepuajoB B OBITY, CETLCKOM XO3sIMICTBE M Ha MPOU3BOICTBE, PEIICHUS
MpaKkTUYECKUX 3a7ad B TOBCEJHEBHOM IKWU3HHM, NPEAYNPEKICHUS SBICHUH,
HAHOCSIIIUX BPEJl 3I0POBBIO YEJIOBEKA M OKPYXKAIOLIEH Cpeie.

JlaHasi mporpaMMa mpeaycMarpuBaeT (OPMHUpPOBAHUE Yy ydaluxcs oOmeydeOHbIX
YMEHHMM U HAaBBIKOB, YHUBEPCAIbHBIX CIIOCOOOB AESITETLHOCTU U KIIIOYEBBIX KOMITETeHINI. B
ATOM HAMpaBJICHUH 3aJadaMd I Y4eOHOro TpeaMeTa «XHMHUS» B CTaplled IIKoJie Ha
0a30BOM YpOBHE SIBJISIOTCSA: YMEHHE CaMOCTOSATEIbHO M MOTHBHPOBAHHO OPTaHH30BHIBATH
CBOIO TIO3HABATENIbHYIO JESTENBHOCTh (OT IMOCTAHOBKH WEIM JO TMOJYYEHHS U OLIEHKH
pe3ynbTaTa); OMNpEeJesIeHHe CYUIHOCTHBIX XapaKTEepPUCTUK H3ydaemMoro oOBEKTa; yMEHHe
pa3BepHYTO OOOCHOBBIBATH CYXICHHUS, JaBaTh OINPEACICHUS, MPUBOAUTH TOKA3aTEIbCTBA;
OLICHUBAHHE W KOPPEKTHPOBKA CBOErO IOBEJIEHUSA B OKPYKAIOIIEH CPENE; BHIIOJIHEHHUE B
MPAKTUYECKOW JIEATEIBPHOCTH W B TOBCEIHEBHOW JKM3HH JKOJOTUYECKUX TpPEOOBAHUI;
UCIIOJIb30BaHNE MYJIbTUMEIUNHHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTHH st 00paboTKH,
nepenavn, CHCTeMaTu3aud HHPOopMaIuK, co3aanne 0a3 JaHHBIX, IPE3CHTALUN Pe3yJIbTaTOB
MTO3HABATEJIBHON U IPAKTUYECKON JAEATEIBHOCTH.

B ocHOBY mporpamMmbl MOJIOKEH MPUHIUN pa3BuBatoniero odOydenus. [Iporpamma
ONHMpaeTcss Ha Marepuall, U3y4eHHbId B 8—9 Kiaccax, MOITOMY HEKOTOPBhIE TEMbI Kypca
paccMaTpuBalOTCS TOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOpEeTUYeCKOM ypoBHe. Takoii
MOJIXO/J] MO3BOJISIET YIIyOJsATh U pa3BUBaTh MOHSTHE O BEIECTBE W XUMHUYECKOM Ipoliecce,
3aKpEIUIATh MPOUICHHBIA MaTepual B aKTUBHOM INaMATH YYallMXCs, a TAKXKE COXPaHATH
MIPEEMCTBEHHOCTh B Mpoliecce 00y4eHHUs.

Benymas ponb B packpbITuu cojepkaHusi Kypca xumMuu 11 kimacca mpuHAANIEKUT
3JIEKTPOHHOW TEOpUH, MEPUOJAMYECKOMY 3aKOHY M CHCTEME XUMHUYECKHX DJIEMEHTOB Kak
HanOoJsee 0OIMM HayYHBIM OCHOBAM XHMUHU.

B manHOM Kypce cucTeMaTH3UpyrOTCs, 0000MAIOTCS W YIIYOJISIOTCS 3HAHUS O paHee
M3YYEHHBIX TEOpUAX M 3aKOHAX XHUMHUYECKOM HayKH, XHUMHUYECKUX IMpoleccax u
IIPOU3BOJICTBAX.

[IporpamMma o0ecrieunBaeT CO3HATEIBHOE YCBOCHHE YYAIIMMHUCS BaKHEUIITHX
XUMHUYECKHX 3aKOHOB, TEOPUN M TOHATHI; (OPMHUpPYET MpeAcTaBiIeHUE O POJIM XMUMHUHU B
pa3BUTHHM  PAa3HOOOpPA3HBIX  OTpacieid  MPOW3BOJCTBA; 3HAKOMUT C  BEUIECTBAMH,



OKpYXaroIMMHU uyesoBeka. [Ipy 3ToM OCHOBHOE BHUMAHHE YAEISAETCS CYITHOCTH XMMHUECKUX
peaxkuil 1 METO/IaM X OCYILIECTBIICHHUS, a TAKXKE CII0co0aM 3aIIUThI OKPY>KaIOIIE Cpebl.

IIporpaMMa cocTaBieHa C y4eTOM BEAYHIEHM pPOJIM XUMHYECKOIO JSKCIIEpUMEHTA.
[IpenycmarpuBaroTcs Bce BUABI IIKOJIHHOTO XMMHUYECKOTO 3KCIIEPUMEHTa — JAEMOHCTPALIUH,
71abopaToOpHbIE ONBITH U MpakTUYeckre paboTel. Paboyast mporpaMma Mo XUMHUU peaTn3yeTcst
yepe3 (GOPMHUPOBAHUE y ydYAIIUXCA OOIMIEydeOHBIX YMEHUH M HaBBIKOB, YHUBEPCATHHBIX
CHOCOOOB JICATENIBHOCTH U KIIIOYEBBIX KOMIIETEHIIMHA 3a CUET MCIOJIb30BAHUS TEXHOJOTHM
KOJUIEKTUBHOTO OOy4Y€HHUs, OIOPHBIX KOHCIEKTOB, JUIAKTHYECKHMX MaTepuaioB, U
NPUMEHEHHUS  TEXHOJOTMH  rpaduyeckoro  MpeacTaBieHUs  MH(opMaiuu npu
CTPYKTYPUPOBAHUM 3HAHUH.

B nenom kypc no3BojsieT pa3BUTh IPEICTABICHHS YHalllUXCsl O IO3HABAEMOCTU MUpa,
€IMHCTBE JKUBOW M HEXHBOW TPHUPOABI, CPOPMUPOBATH 3HAHHUS O BAXKHEUITUX aCHEKTax
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MHUpA, YMEHHSA, BOCTpEOOBaHHBIE B
MOBCEIHEBHOM >KM3HU U MO3BOJISIONIMNE OPUEHTUPOBATHCSA B OKPYXKAIOIIEM MHpE, BOCIIUTATh
YeJI0BEeKa, 0CO3HAIOIIETO Ce0s YaCThIO MPUPOJIBL.

Peanuzanus naHHON nporpaMMsl B mpoiiecce 00y4eHHs MO3BOJIUT YYalMCsl YCBOUTH
KJIIOUEBBIE XMMHUYECKHE KOMIIETEHIIMH U MTOHATH POJIb XUMHUM CPEAM IPYTHX HAyK O IPHUPOJE,
3Ha4YEHHE €€ JJI YeJIOBEUECTBA.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT' O ITPEJIMETA
1. O0masi xapakTepucTUKa Y4eOHOr0 NpeaMeTa, ero MecTo B CUCTeMe HayK.

[Tpenmer «XuMus» BXOJUT B 00pa3oBaTesibHy0 001acTh «EcTecTBO3HAHHEY.

HIkonbHBINA KypC XUMHH - OJIMH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAyYHOTO
oOpa3zoBanusi. OH BHOCHT CYIIECTBEHHBIH BKJaJ B pELICHHE 3agad oOuero oOpa3oBaHMS,
obOecnieunBasi GOPMHUPOBAHUE Yy YUALIUXCSI €CTECTBEHHO - HAyYHOW KapTHUHBI MHUpa, pa3BUTHE
UX WHTEIUIEKTYaJIbHBIX, TBOPYECKHX CHOCOOHOCTEH, MPHUBHUTHE IICHHOCTHBIX OpPHEHTAIUH,
MOJATOTOBKY K JKH3HH B YCIOBHUSIX COBPEMEHHOro 0OIecTBa. PyKOBOACTBysACH 00IIMMU
HEeJISIMU U 33J]adyaMM IIKOJIbI, U3y4€HUE XUMHU BHOCUT CBOM BKJIaJ B OOOTalieHHe 3HAHHM
yyaluxcs, B HX YMCTBEHHOE pa3BUTHE, B TOJUTEXHUYECKYIO MOJATOTOBKY K TpPYAY,
BBIpAaOOTKY JKM3HEHHBIX MO3ULMH. XHWMHSA HE TOJBKO MO3HAET 3aKOHBI NMPHUPOABI U TeM
caMbIM, Hapsiy C APYTUMHU HaykamH, oObsicHseT mup. OHa BOOpYyKaeT yeloBeKa 3HAHUSMU
JUIS €ro TPOU3BOJCTBEHHOM MEATETBHOCTH, MO3BOJSET B MPOMBIIUICHHBIX MaciiTadax
OCYIIECTBIISITh XUMUYECKUE MPOLIECCH B IEJISAX MOJYYCHUS HYKHBIX BEIIECTB U MaTepUasoB.
be3 packpbITHs 3TOil BTOpOM, NEMCTBEHHOW CTOPOHBI XUMHH, HE MOTYT OBbITh MPAaBHIILHO
BOCIIPUHSTEI OCHOBBI ~ COBPEMEHHOM HayKu. YSCHEHUE pPOJM XUMHUHM KakK OIHOM U3
NPOM3BOIUTENBHBIX CHJI OOIIECTBA, KaK BaXHOTO (akTopa HAYYHO — TEXHHUYECKOTO
porpecca BHOCUT 3HAYUTENbHBIHN BKJIa/ B )KOHOMUYECKYIO U MOJIUTEXHUYECKYIO MOATOTOBKY
YUAIIUXCA.

2. OcHOBHbBIE 0COOCHHOCTH pado4eil MPOrpamMMmbl.
Pabouas mporpamma paccuntaHa Ha 68 y4yeOHBIX 4acOB B COOTBETCTBHHU C KaJICHAAPHBIM
0a3uCHBIM y4eOHBIM TUTAHOM, TIpeaycMaTpuBarouM 34 yueOHbIX Henenu s 11 kmacca:
% Jlis UTOrOBOTO TIOBTOPEHHS] M YCIEIIHOW MOATOTOBKM K 3K3aMEHY MO XHMUH,
OpraHHU3yeTCsl IOBTOPEHHE BCEX TeM, M3YUEHHBIX Ha CTaplIel CTyleHH.
¢ IlpumeHeHune JIEKINOHHO-CEMHUHAPCKOTO METOIa M MOAYJIBHOTO 00Y4EHUS TTO3BOJISIFOT
YUUTENIO U3JI0KUTh y4eOHBI MaTepuai U BEICBOOOIUTH TEM CaMbIM BpeMs i OoJiee
3 PEKTUBHOTO MOBTOPEHHUS BOMPOCOB TEOPUU M PELICHHS 3aJad Ha IMOCIEeIYIOIIUX
ypoKax B Ipeneiax OTBEJEHHOro ydyeOHOro BpemeHH. Takas ¢gopma opraHuzanuu
3aHATHM TIO3BOJIAET YCWIMTHh NPAKTHUYECKYI0 M IPHUKIAJHYI0 HalpaBICHHOCTh
MpernoiaBaHusi, aKTUBHEE MPUOOINATh ydaluxcs K padboTe ¢ y4eOHUKOM M APYTHMH
y4eOHbIMH TIOCOOMSIMH, oOOecredrB B pe3yibTaTe Ooyiee BBICOKUNA YPOBEHb
MOJTOTOBKU HIKOJILHUKOB MO XUMUU
3. Leuan u 3axa4m y4eOHOro Kypca.



N3ydyenne xuMuu B cTapiiell IKoje Ha 6a30BOM YpOBHE HAMPABICHO Ha JOCTHKCHUE

CIEAYIOUIUX LEIEeH:

OCBOCHHME 3HAHMH O XMMHUYECKOM COCTaBJISIIOLICH €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,

BAKHEUIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TEOPHUSIX;

OBJIaJleHHe YMEHUSIMH TPUMEHSTh TOJNyYeHHBIC 3HAHMS NI OOBSICHEHHS Pa3sHOOOpa3HBIX

XUMUYECKHUX SIBJICHUM U CBOMCTB BEIECTB, OLICHKH POJIM XUMHUU B Pa3BUTHU COBPEMEHHBIX

TEXHOJIOTHI U MOJTy4YE€HUH HOBBIX MAaTE€pPUAJIOB;

pa3BHUTHE IO3HABATEIHHBIX WHTEPECOB M MHTEUIEKTYaJlbHBIX CIOCOOHOCTEH B Ipolecce

CaMOCTOSITEILHOTO TPUOOPETCHHS] XUMHUYECKHX 3HAHUW C WCIONB30BAHUEM Pa3IMYHbIX

MCTOYHUKOB MH(GOPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

BOCNUTAHUE YOSKIEHHOCTH B TIO3UTHBHOW POJIM XMMHH B )KH3HU COBPEMEHHOTO OOIIECTBA,

HEOOXOUMOCTH XMMHUYECKU TPAMOTHOTO OTHOUIEHMSI K CBOEMY 3[0POBBIO U OKpY’KarowlIeil

cpene;

NpUMeHeHHe NMOJyYeHHbIX 3HAHUM U YMeHHUil 111 0€301acHOro MCMOIb30BaHUs BEUIECTB U

MaTepUaoB B OBITY, CEIbCKOM XO3SHICTBE M HA MMPOU3BOJICTBE, PEIICHHSI MPAKTUYECKUX 3a7a4

B IIOBCETHEBHOM >KM3HHU, NMPEAYNPEKICHUS SIBICHUHN, HAHOCSIINX BPEl 3JOPOBBIO YEJIOBEKA U

OKpYKarolleu cpere.

4. ba3oBble TPeOOBaHUSA K NPENOAABAHUIO Y4eOHOI0 Kypca, K GopMUpPOBaHIIO

OYYH.

Pabouast mporpamma mnpegycMmarpuBaeT (GOpPMHPOBAHHE Yy YyYalIuxcsl oOmeydeOHbIX
YMEHHI U HABBIKOB, YHUBEPCATHHBIX CITIOCOOOB JAESITETLHOCTU M KIIOYEBBIX KOMITETEHIINI. B
9TOM HAaNpaBJICHUH npuopumemamu sl yaeOHOro npeamera « XuMus» B cTapiieil mKose Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

-YyMEHHE CAMOCTOSTEIbHO M MOTHMBHPOBAHHO OPIraHM30BBIBATH CBOIO ITO3HABATEIIBHYIO
JeATEeTbHOCTH (OT MOCTAHOBKHU LI J0 MOJTYYEHUs U OLICHKU PE3yNIbTaTa);

-MCTOJb30BAaHUE BJIEMEHTOB MNPUYUHHO-CIEICTBEHHOTO U CTPYKTYpHO-(PYHKIIMOHAIBHOTO
aHaJu3a;

-OIpeieJieHHe CYIIIHOCTHBIX XapaKTePUCTUK N3Yy4aeMOro 00beKTa;

-yMEHHE Pa3BEPHYTO OOOCHOBBIBATH CYXKIEHHUS, JaBaTh OMNpPEICICHHs, MPUBOIUTH
JI0Ka3aTelIbCTBA;

-OLICHMBAaHUWE M KOPPEKTHUPOBKA CBOETrO MOBEICHHS B OKpYXKAlOLled cpejle, BHINOJHEHHUE B
MPaKTUYECKON JEATETLHOCTH U B TIOBCETHEBHOM KU3HHU DKOJIOTHYECKUX TPEOOBAHUM;
-MCTOIH30BAHUE MYJIbTUMEIUUHBIX PECYPCOB U KOMITHIOTEPHBIX TEXHOJIOTHH st 00paboTKH,
nepegavyn, CUcTeMaTu3alud HHPOpMaIK, co3/1anns 0a3 JaHHbBIX, IPE3eHTALUN Pe3ylIbTaToOB
M03HABATEJIbHON U IPAKTUYECKON AEATEIBHOCTH.

5. MeToanueckue peKOMEHIANMN U TEXHOJIOTHYECKUE MOIXO0bI:

B xone mpenonaBaHus XMMHM B CTaplieil IIKOJE B LENSIX pealu3aluu JIUYHOCTHO-
OPUEHTUPOBAHHOTO TMOAX0Aa B OOYYEHHU yYaluXCs IIKOJBI-MHTEPHATA HCIOIB3YIOTCS
cienyrolye o0pa3oBaTeIbHbIC TE€XHOJOTHMM: 3]I0pOBbecOeperaronue, MOAYIbHO-OJOYHEIE,
nH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIC, TECTOBBIE, YPOBHEBOU MU dhepeHIHAINN, TPYIITOBOI
NEeSITeIbHOCTH, OpraHU3al[ui CaMOCTOATEIbHONU PadoThl, HCCIIEI0BATENbCKUE.

st JOCTUKEHHUS TIOCTABIICHHBIX  00pa3oBaTEeNbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIMX IIeJIed HCIONB3YIOTCS MeTOAbl OOyYeHHUSsl: ClogecHvle;, HAllsAOHble,
npakmuyecKue, NOUCKosble; UCCied08amenbcKue; penpooyKmusHble.

A TakXKe HCHOJIB3YIOTCS pa3iudHbie (GOpMblI O0y4YeHMSI: JICKIHS, CEMHUHap-
npaktukym, MKT-npe3enTanus, XHMHUUECKANA TUKTAHT, PA3IMYHBIC BHJIBI CAMOCTOSITEITEHBIX
pabor, TecT, 3a4er.

B 6;104HO-MOTyTEHO# TEXHOJIOTUU MPUOPUTETHBIMU SBISIOTCS (DOPMBI:

Ypox — nexyus. B TedeHue AByX 4acOB M3JIAraeTcsl BECh TEOPETUUECKUN MaTepuas
tembl. Ha ocHOBe (poHTanbHOM Geceqpl ¢ KIaccoM, MPUBJICUCHHE yYaluXxcs K 00bICHEHHIO
YUUTENb BBISICHSET, KaK YCBaMBAIOTCS BOIMPOCHI Teopuu. JlocTmkenuto 6oiee 3¢ HeKTUBHOTO




KOHEYHOT'O Pe3yJbTaTa CIOCOOCTBYIOT, AJIEMEHTHI IEPBUYHOTO KOHTPOJIS (HAIIPUMEpP, OTBETHI
Ha BOIIPOCHI, AMKTAHTBI, TeCThl M T.O.) Ha 3THX ’Xe ypokax paccMaTpHUBAIOTCS CIy4dau
MPUMEHEHUS BOIPOCOB TEOPUU K BBITIOJHEHUIO HECIOXKHBIX 3amaHuil. OOpasibl perieHuit
MOKA3bIBACT YUMUTEIh WJIM Haubosee MOATOTOBICHHBIN yUUTENeM yJaliuiics. Ydaiuecs npu
ATOM KOHCHEKTUPYIOT JICKITHIO.

VYpox - npakmuxym. OCHOBHas 3aiadya YPOKOB MPAKTUUECKUX 3aHATHH 3aKII0YaeTcs B
3aKpeIUICHUH ¥ YIIyOJNeHUM TEOPETHUYECKOTO MaTepuana H3JIOKEHHOro Ha Jekiuu. Ha
OCHOBE OIpOCa y4yalluXcs U MOBTOPEHHUS BOIMPOCOB TEOPUHU HA HECKOJIBKUX YPOKaxX YUHTEIh
MOOWBAeTCs TOTO, YTOOBI BCE ydalllhecs YCBOWJIM OCHOBHBIE BOMPOCHI TEOPUH Ha YPOBHE
MporpaMMHBIX TpeOoBaHMA. 31mech ke ocymecTBisercss auddepeHnupoBannas padora ¢
YU4EeTOM HWHTEpeca KaXKIOTO YYCHHKA, BhIPA0ATHIBAIOTCS YMEHHUS M HABBIKM COCTABJICHUS
OCHOBHBIX THUIIOB XHWMHYECKHUX YypaBHEHHl W pEIIeHHUs THUIOBBIX XUMHUYECKUX 3ajad.
OOCyXIarTcsi HECKOIBKO MAaTEMaTHYEeCKHX BApUAHTOB PEIICHHS OMOPHBIX (KJIFOUEBBIX)
3ama4, X ohOpMIICHHE.

Hcnonb3yss  AMIAKTUYECKUH  MaTepuan W JApyrue  mocoOus, TPOBOAUTCS
camocmosmenvHas paboma odyuarowe2o xapakmepa C TIOCIEIYIOIIUM 00CYXIeHUEM
pPE3yJIbTaTOB HAa ITOM K€ YPOKE, BEIETCsl NCTIPABIICHUE OIITHOOK.

Vpox — 3auem. Ilpu npoBeneHnn 3a4eTa, BOMPOCHl TEOPHH K 3a4€Ty U MPaKTHUECKUE
3a/laHusl U3BECTHBI yYallleMycs 3apaHee He MEHee, YeM 3a TPHU HeleldH A0 Hero. YdJamuecs
MOJIy4aloT MHIWBUIYyaJbHBIE 3aJaHus MO TeMe. [ mojaydyeHus MOJIOKUTEIbHOW OLEHKH,
ydamiemMycs HaJo 3HaTh BOIIPOCHI TE€OpUH (3amucaTh HYXKHbIe (POPMYIBI, TOHUMATh UX CMBICII,
pacckazaTh O COJIep)KaHUU BOIPOCA).

Oco0eHHOCTH OPTOTEINIECKOTO PEKUMA IITKOJIBI-MHTEPHATA JJIsl OOJBHBIX CKOJIHO30M
yUYaluxcs YUYUTHIBAIOTCS B BIOOpE MpHeMOB 00y4eHHsl HAa ypOKax: MPOBEACHUE B TEUECHUE
ypoka 2-3 ¢u3KyIbTMHUHYTOK, COOJIIOJICHHE PEeKMMa KOHTPOJISI HaJl OCAHKOW y4YeHHKA TpH
pabote 3a y4eOHBIM cTOJIOM.B KadecTBe MeTomuueckod W WHOOPMAIMOHHOW MOAMECPKKU
UCTIONIB3YIOTCSl HHTEPAKTUBHBIE HATJISIIHBIE MOCOOus, pecypchl MHTepHeTa, PoH MU(PPOBHIX
obpazoBarenbHbix pecypcoB (LIOP) IlenTtpa mnoBwimieHus KBadu(HUKAIMA M IIKOJBHON
MEIMATeKH.

Cdopmuposannsie y yaamuxcs 3YH u OYVYH B pesynbrare o0yuenust xumuu B 10-
11 kyaccax TECHO CBSI3aHbI CO CIAEAYIOMIMMU IIPEIMETAMM:

MAaTeMAaTHKA: CBSI3b MEXJy BEIMYMHAMH MAacChl M YHCJIOM MOJIEH BEIIecTBa, MEXIY
KOJINYECTBOM BEIIECTBA M TEIUIOBOW HHEPrUEH, BBIACIMBILNCHCS WM IOIVIOTHUBLICHCS B
pe3yJbTaTe XUMHUYECKOTO B3aMMOJCHCTBHS, BBIPAXKAETCS NPSAMOW MPOMOPIHUOHATBHON
3aBUCHUMOCTBIO, 00paTHas MPOMOPIIMOHATBHOCTD BEIPAXKAET CBSA3b MEXKIY MAacCCOW pacTBOpa U
€ro KOHIIEHTpalMeW npu pa3z0aBieHMM WIM yHapuBaHUM pacTBopa. Hambonmee yacto Ha
YpOKax XUMHUHU TPOU3BOMATCS Pacyd€Thl C HUCHOJIB30BAHHUEM TOHSATHUH  <«IIPOIEHTY,
«TIPOTIOPILIHSY, KYPAaBHEHUEY.

uHpopmatuka u MKT: mHaeiku wucnons3oBanus I{OPoB  (BupTyasnbHbIE
nabopaTopuH, dIEKTPOHHBIC YICOHUKH, SHIIMKIIONEINN, CIPABOYHUKHN), paboThl B IHTEpHETE
IIPH CO3JIaHUH MPE3CHTAINI U HarmucaHus pedepaToB U HAYYHO-UCCIEA0BATEILCKUX PadoT.

OMoJiorMsl: 3HaHUWE OMOJOTMYECKOM pOJIM XHUMHUYECKUX DJIEMEHTOB (MHUKpPO- U
MaKpOdSJIEMEHTOB) M WX COSAMHECHHUN B PA3IMYHBIX OMOJIOTMYECKUX Tpoleccax (TeHeTHKa,
MeTaboJIM3M | T.1I.).

¢pu3uka: 3HaHHE OOIMUX OOBEKTOB M3YUCHHUsS, TAKMX KAaK BEHIECTBO, €0 CTPOCHUE U
CBOMCTBA Ha MHKPO- U MAaKpPOYPOBHSAX OpraHu3aluu. 3HaHUS (U3HUECKUX 3aKOHOB
coxpaHeHHs (Macchl, 3apsja, YHEPTHH) M MPHUHIMIIA MUHUMYMa MOTEHIIMAIBHON SHEPTrUu
UCIIONB3YIOTCSL Ui COCTABJIGHWS MOJIEKYJISIDHBIX M HMOHHBIX ypaBHEHHUH peakluid,
TEPMOXUMHUYECKUX ypaBHEHUH.

MecTo Kypca XuMuM B y4eOHOM ILIaHe
B y4yeObHOM maHe Ha m3ydyeHue XxumuH B 11 Kiacce oTBoauTcs 2 y4eOHBIX Yaca B



HEJIeNI0); BCero 68 yueOHbIX 3aHATHH.

Pacnipenenienrie BpeMeHHM TO TeMaM MpPOrpaMMbl JaHO OPUEHTUPOBOYHO. YUUTENb
MOET M3MEHSTh €ro B Mpejesiax rojJoBod CyMMbl yacoB. PacmpeneneHue 4yacoB mo Ttemam
Oasupyetcs Ha ocHoBe aBTopckoi mporpammbl H.H. IMapei(ABTOpckas mporpamma: Xumusi.
PaGoune nporpammel. [Ipeamernas nuaus yaeOuukos I'. E. Pymsutuca, ®. I'. ®enpamana. 10
— 11 xmaccer / H. H. I'apa. — 2-e u3x., mon. — M. : [Ipocsemienue, 2019.).

Takum obpaszom, B 11 kimacce mporpamma paccuuTaHa Ha 68 yacoB, U3 pacyera - 2
yueOHBIX Yaca B HEJENI0, U3 HUX: JUUIS TIPOBEACHUSI KOHTPOJBHBIX - 6 4acoB, MPaKTHYECKUX
pabot - 7 yacos, 1a0OPaTOPHBIX OMBITOB — 6.

Pabouas nmporpaMma OopHeHTHpPOBaHA HA yYEOHUK:
Pyosumuc I'.E., @envoman @.I. Xumusn. Ocnoewvt oowieii xumuu. 11 knacc.
Mockea, Ilpoceewenue, 2019 2.

TPEBOBAHMUSA K YPOBHIO IOATI'OTOBKH OBYYAIOLINXCS HA
CTYIIEHU CPEJHEI'O (IIOJIHOI'O) BPA3OBAHMUSA

B pe3ynbrare n3yueHus XumMun Ha 6a30BOM YPOBHE YUEHUK JTOJDKEH

3namv/nonumamo:

- B@iICHeUwue XumuuecKkue NOHAmuUA:. BEUIECTBO, XMMUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIpHAs MacChl, MOH, aJUIOTPONUS, U30TOIBI,
XAMHYECKAsI CBSI3b, AJEKTPOOTPULATEIIBHOCTh, BAJIEHTHOCTb, CTEIEHb OKHCJIEHUS, MOJIb,
MOJIIpHas Macca, MOJISAPHBIA 00BEM, BelIeCTBa MOJEKYISPHOTO M HEMOJIEKYJISPHOTO
CTPOEHUSA, PACTBOPBI, JJIEKTPOIUT U HEDJIEKTPOJIUT, SJICKTPOJIUTHYECKAS OUCCOLMALMSA,
OKHUCJIUTENh U BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAaHOBJIEHHUE, TEIJIOBON 3 (DEKT peakuuu,
CKOPOCTb XHMHYECKOW PEAKIMU, KaTalau3, XMMHUYECKOE PABHOBECHE, YIJIEPOJHBIN CKEJIET,
GbyHKIIMOHATbHAS TPYIIA, H30MEpHsi, TOMOJIOTHUS;

- OCHOG6HblE 3AKOHbl XUMUU: COXPAHEHHS MAacChl BEUIECTB, IMOCTOSHCTBA COCTABa,
MePUONYECKUI 3aKOH;

- OCHOGHblE MeopuU Xumuu: XUMAUYECKON CBSI3U, DIEKTPOIUTUYECKON TUCCOLMALUH,
CTPOEHHUSI OPTAHMYECKUX COCANHEHUN;

- GavicHellue éeuiecmea U Mamepuaivbl: OCHOBHbIE METAJUIbl U CIUIABbl; CEpHasd,
COJISIHAs, a30THAs U YKCYCHAsl KHCIIOTBI; IEJI0YH, aMMHAK, MUHEPAJIbHbIE YIOOPEHHsI, METaH,
OTHIICH, alleTHIIeH, OCH30J, 3TaHOJ, KUPBI, MbLJa, TIIOK03a, caxapo3a, Kpaxmal, KIeTdyaTka,
OeNKH, NCKYCCTBEHHbIE 1 CHHTETUYECKHE BOJIOKHA, KAyUyKH, MJIaCTMACCHI;

ymemb:

- Ha3vleamp W3YYCHHBIE BEUIECTBA M0 «TPUBHAIBHOW» WM MEXIYHApPOIHOMN
HOMEHKJIATYPE;

- onpedenamp: BAJCHTHOCTb U CTENEHb OKHCIICHHUS XMMHYECKUX 3JIEMEHTOB, THII
XAMHYECKON CBS3M B COCOUHEHMSX, 3apsi]i MOHA, XapakTep Cpeabl B BOJHBIX pacTBOpPAX
HEOPraHWYECKUX COCAMHEHUM, OKUCIUTENIb U BOCCTAHOBUTEIb, TPUHAIEKHOCTh BEIIECTB K
pa3IMYHBIM KJIacCaM OPTraHUYECKUX COCIUHEHUM;

- Xapakmepu3o06ambs: SIEMEHTbl MaJblX MEPHOJOB IO HX TMOJOKEHHUI B
nepuoandeckoir cucreme J[.W. MeHnneneeBa,; oOmme XWMHUYECKHE CBOWCTBA METAJUIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPIaHUYECKUX U OPraHUYECKUX COEIMHEHHI; CTPOCHUE U
XAMHYECKHE CBOMCTBA U3YYEHHBIX OPTaHUYECKUX COEIUHEHUI;

- 00bACHAmMb: 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHHUS; MPUPOILY
XUMUYECKOU CBSI3M (MOHHOW, KOBAJIEHTHOM, METAJUIMYECKOM), 3aBUCHUMOCTb CKOPOCTHU
XUMHUYECKON PEeaKINH U MOJIOKEHUS XMMHUECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB:

- 6blNOJHAmMb XVUMHWYECKUN OKCIEPUMEHT [0 PpACIO3HABAHUIO BaXHEHIIMX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB;



- NP0BOOUmMb CAaMOCTOSITENILHBINA MOUCK XMMHYECKONH MH(POPMAILIUU C UCTIONb30BaHHUEM
pa3IMYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX W3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HCIONB30BaTh KOMIBIOTEPHBIE TEXHOJOTUU Uil 00paboTKM U
nepesayd XuMu4eckoi HHGOopMaIuu U ee IPEICTaBICHUs B Pa3INuHbIX (opMax;

UCnOb306amb  NPpUOOPEmenHble 3HAHUA U YMEHUs 6 HpPAKMU4ecKou
0esAmeIbHOCMU U NOGCEOHEGHOU HCUHU ONA:

- OODBSICHEHMsS] XUMHUYECKUX SBJICHHUH, MPOUCXOIAIIMX B Mpupoie, ObITY U Ha
MIPOU3BOJICTBE;

- olpejAeNeHUs] BO3MOXHOCTU MPOTEKAHUS XUMUYECKUX MPEBPALICHUM B pa3iIHMuHbIX
YCJIOBUAX U OLICHKU HUX HOCHCHCTBHﬁ;

- OKOJIOTHYECKH IPaMOTHOIO MOBEICHUS B OKpYXKaloIlel cpee;

- OLICHKHU BIIMSHMS XMMHMYECKOIO 3arpsi3HEHMs OKPYXKAIOLIEH Cpelbl Ha OpPraHu3M
YeJioBeKa U IPYTue )KUBbIe OPraHU3MBI;

- 6e30macHOro 00paIeHHUs C TOPIOUYUMH U TOKCUYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM
00opyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHIIEHTPAIIMH B OBITY U Ha IPOU3BOJICTBE;

- KPUTHYECKOM OIEHKH JOCTOBEPHOCTH XUMHUYECKOW MH(OpMaIUU, OCTYIAIOIIECH 13
PAa3HBIX UCTOYHHUKOB.

COIAEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1. BakHelilnne XuMuyecKue MOHITHUS U 3aKOHbI (8 4acoB)

Atom. Xumuueckuii aneMeHT. M3otonsl. IIpocThie U Cll0KHBIE BEIIECTBA.

3aKOH COXPAHEHMUS MACChl BEIIECTB, 3aKOH COXPAHEHMS U NPEBPALLECHUS SHEPTUU TIPU
XUMUYECKUX PpEaKIUsAX, 3aKOH TMIOCTOSIHCTBA COCTaBa. BemiecTBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHMUS.

AtomHBIe OpbuTany, s-, p-, d-, f-amekrporsl. OCOOEHHOCTH pa3MEIICHHSI AIEKTPOHOB
1o OpOUTANISIM B aTOMaxX MaJjbIX M OOJIBIINX MEPUOJOB. DHEPreTUUECKEe YPOBHH, MOAYPOBHH.
CBsi3b MEPUOJUYECKOrO0 3aKOHA W MEPUOJAMYECKOW CHUCTEMbl XMMHYECKUX HIIEMEHTOB C
Teopue cTpoeHus aroMoB. KOpOTkWil W JJIMHHBIA BapwaHThl TaOJUIBl XUMHYECKHX
aneMeHTOoB. [lonokeHne B MEPUOJUYECKON CUCTEME XUMHUYECKHUX JIIEMEHTOB BOJIOPOJA,
JTAHTAHOUJOB, aKTUHOM/IOB U UCKYCCTBEHHO ITOJIyYEHHBIX 3JIEMEHTOB.

BanieHTHOCT, M BaJIeHTHBIE BO3MOXXHOCTH aToMoOB. llepuonunueckoe H3MEHEHHE
BAJICHTHOCTH U pa3MEPOB aTOMOB.

PacuerHble 3anauu. Brramcienue macchl, 00beMa WM KOJWYECTBA BEIIECTBA IO
U3BECTHON Macce, 00beMy WM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMUBIIUX B PEAKIIHIO
WJIM TIOJTYYUBIIHUXCS B PE3Yy/IbTaTe PEaKI[UU BELIECTB.

Tema 2. CTpoenue BemecTBa (7 4acoB)

Xumudeckasi CBs3b. BUAbl 1 MexaHU3MBbl 00pa30BaHUsI XUMUYECKOW CBs3u. MoHHas
cBsa3b. Katnons! 1 annonsl. KoBaaeHTHast HCMOJIsIpHad CBA3b. KosanentHasg IoJisipHasa CBA3b.
DNEeKTpoOTpUIIaTENLHOCTh. CTENeHb OKUCICHUS. MeTtannuyeckas cBsi3b. BogopoaHas CBA3b.
IIpocTpaHCcTBEHHOE CTPOCHUE MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB.

Tunbel KpUCTAUTMYECKUX PEIIETOK M CBOMCTBA BemiecTB. [IpuumHBI MHOTOOOpa3us
BCIICCTB: U30MEPpHA, TOMOJIOTHA, AJIJIOTPOITNA, U30TOIIH.

JdeMoHcTpanuu. Mojenu HMOHHBIX, aTOMHBIX, MOJEKYJISPHBIX U METaJUIMYECKUX
KPUCTATMYECKHX pemeTok. Dddekt Tunnans. Moaenu MOJIEKyT H30MEPOB, TOMOJIOTOB..

PacuerHble 3apaun. Beraucnenne macchl (KOIMYECTBA BENMIECTBA, 00beMa) MPOIYKTA
peakuuu, €ciIM I ero IOJy4eHMS JaH pPAacTBOP C OIPEACIICHHOW MAacCOBOM JOJIEH
HCXOJHOTO BEIIECTBA.

Tema 3. Xumnueckue peakuuu (7 4acoB)



Knaccugukanus XuMU4ecKuxX peakiuii B HEOpraHU4ecKoi 1 OpraHuYecKord XUMUH.

CKOpOCTh peakiiu, €€ 3aBUCHUMOCTh OT Pa3TMYHBIX (PaKTOPOB. 3aKOH JCUCTBYIOIINX
macc. DHeprus aktuBaiuu. Karanus u katanuzatopsl. OOpaTUMOCTh peakiuil. XuMHUecKoe
paBHOBecue. CMeINIeHHE paBHOBECHs II0J] JCUCTBHEM pa3MYHBIX (akTopoB. [IpuHIumn
Jlelllatenbe. IIpon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JleMOHCTpanuM. 3aBUCUMOCTb CKOPOCTH PEAaKIIMKA OT KOHLEHTPALUU U TEMIIEPATYPHI.
Paznoxenne mnepokcuaa BoIOpoAa B INPHUCYTCTBUM Karanuzaropa. OlpeneieHue Cpeisl
pacTBOpa ¢ MOMOLIBI0 YHUBEPCATBHOIO HHIUKATOPA.

JlabopaTopubie onbIThl. [IpoBeneHue  peakiuii  MOHHOTO  OOMeHa  JyIA
XapaKTEPUCTUKU CBOMCTB JIEKTPOJIUTOB.

IIpakTuyeckas padora. BiusHue pa3nuyHbIX (akTOPOB HA CKOPOCTh XUMHUYECKOU
peaxkuuu.

PacuerHsble 3agaun. Beruuciienne macchbl (KOJMYeCTBa BEIIECTBA, 00beMa) MPOIyKTa
peaKuuu, €CiaM M3BECTHA Macca MCXOTHOIO BEIECTBA, COAEPIKALIETO ONPEACICHHYIO JOJIIO
IIpUMeEceH.

Tema 4.PacTBopsbI (7 yacos)

Hucnepcusie cuctembl. VMictuaHbIe pacTBOpbl. CrOCOOBI BBIpAKEHUS KOHIICHTPAIIMH
pacTBOpPOB: MaccoBasi J0Ji1 PACTBOPEHHOTO  BEIIECTBA, MOJSIpHAs KOHIICHTpALHUS.
Konnmouaneie pacTBOpsI. 3051M, TEIIH.

Onexrponutuyeckas aucconuanus. CuibHble M cialble AIEKTPONUTHL. Kuciommo-
ocHo8Hble 83aumooeticmsus 6 pacmeopax. Cpela BOJAHBIX PacTBOPOB: KHCIas, HEUTpalibHas,
nienouHas. Mournoe npoussedenue 600vl. Bogoponusrii mokaszarens (pH) pactBopa.

T'uoponus opeanuyeckux u HeOpP2aHUUECKUX cOeOUHeHULl.

IIpakTnyeckas padora. IlpuroroBieHue pacTBopa C 3aJaHHOM MOJIIPHOU
KOHIIEHTpaluein

Tema 5.9aexkTpoxumMuyeckue peakuuu (5 4acos)

XUMHUYECKHE HCTOYHHUKH TOKa. PHIL CTAaHAAPTHBIX JJICKTPOAHBIX TTOTCHIHAJIOB.
DNEKTPOIN3 pacTBOPOB U paciiaBoB. [lowamue o kopposuu memannos. Cnocobwi 3auumol
om Koppo3uu.

Tema 6. Metasuibl (12 yacoB)

[TonoxeHue MeTaioB B MEPUOAUYECKON CHCTEME XMMUYECKHUX 3j1eMeHToB. OOmue
CBOWCTBA METAJJIOB. DJEKTPOXMMHUYECKUH psAJ HaNpspkeHUH MetayuioB. OOmme crnocoOsl
MOJIyYEHUST METAIIIIOB.

O630p MeTaJuloB TJHaBHBIX MHOATpynn (A-Tpymnm) MEpUOAWYECKOH  CHCTEMBI
XUMHUYECKHX DJIEMEHTOB.

O630p ™eraioB raBHeIX noarpynn  (b-rpymm) mepuonudeckoil  cucTeMbl
XUMHYECKHX 3JIEMEHTOB (MeJlb, LINHK, MUMAH, XPOM, JHCeNe30, HUKelb, NIAMUHQ).

CrninaBbl METAJLIOB.

Oxcnapl ¥ THIPOKCHIBI METAJLIOB.

Jemoncrpauuu. O3HakoMJIeHHE ¢ O0pasllaMd METAJUIOB M UX COCAMHEHUH.
BzanMozaeiicTBHE HIETOYHBIX M IIEJIOYHO3EMENLHBEIX METAJUIOB ¢ BOAOW. B3ammoneiicTBue
MEAM C KHCIOPOJIOM U cepoil. DneKTponu3 pacTtBopa xyopuaa meau (I1I). OnbrTsl no koppo3un
METAJIJIOB U 3aIUTE OT HEE.

JlabopaTopHble onbIThl.B3anMoeiicTBE IMHKA U JKE€JI€3a C PaCTBOPaMHU KHCIIOT U
iesoveii. 3HaKOMCTBO ¢ 00pa3IiaMy METaIOB U UX pyAamMu (padoTa ¢ KOJJICKIIHSIMHU ).

Pacyernble 3agaun.PacueTsl 10 XMMHUYECKUM YPABHEHUSIM, CBSA3aHHBIE C MAacCOBOU
JI0JIEN BBIXOJ1a IPOAYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOKHOTO



IIpakTuyeckass padora. PemieHue JKCHEepUMEHTAJIBHBIX 33/Ja4 MO0 TeMe
«Metasny.

Tema 7. Hemerasuibl (10 yacoB)

O0630p cBoiicTB  HeMeTawioB.  OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIE  CBOMCTBA
TUNHWYHBIX HeMeTawioB. OKCHUABl HEMETAUIOB M KHCIOPOJOCOJEpKAIIUE KHCIOTBHI.
Bonopoansie coenMHEHNUSI HEMETAJIOB.

demoncTpauuun.O6pasibl  HemetauioB.  OOpa3ibl  OKCHIOB  HEMETANIOB |
KHUCIIOpOJIcoIep Kanux Kuciot. ['operne cepsl, pocdopa, xkeneza, MarHus B KHCIOPOJIE.

JlaGopaTopHble ONbITHI. 3HAKOMCTBO C 00Opa3llaMy HEMETAJUIOB U WX MPUPOTHBIMU
coenquHeHUsIMU  (paboTa ¢ KoJuleknusiMu). Pacrmo3HaBaHue XJOPUAOB, CyIb(aToB,
KapOOHATOB.

['eneTnyeckast CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.

IIpakTuyeckass padora. PemeHue JIKCIEPUMEHTAJBLHBIX 327424 MO0 TeMme
«HeMeTauabn.

Tema 8. Xumus v ’ku3Hb. (54.)

XAMHSL B OPOMBINUICHHOCTH. [IpMHIMIBI XMMHYECKOrO HPOU3BOACTBA. XHMHKO-
TEXHOJIOTHYECKUE TMPUHIUIIBI MPOMBIIUIEHHOTO TOJy4eHHs MeTauioB. I[Ipou3BonacTBO
yyryHa. [I[pou3BOACTBO cTANH.

Xumus B ObITYy. XMMHUYECKAsT TPOMBIIIJIEHHOCTh U OKPYKaIOIIas Cpe/a.

IMpakTukym 7 4). Penienne sKkCriepuMeHTaIbHBIX 3a7a4 110 HEOPraHUYECKOW XUMUHU;
pelIeHue SKCIEPUMEHTANBHBIX 3a/au MO0 OPraHMYeCKOM XHMHUU; pEeUIeHUE MPAKTHUYECKUX
pacueTHBIX 3aj]ay; MOJIyYeHre, COOMpaHre U paclio3HaBaHUE ra3oB.

TEMATHUYECKOE INTAHMPOBAHUE

Ne HanmenoBanue VYuebnsle | KonTponbHbie IIpakTryeckas 4acThb
pasznena pas3zesnoB U TeM qachl paboThI 71a00paTopHbIE | MPAKTHUECKHE
U TEM OTIBITHI paboThI

1. Baxneiimue 8 1 - -
XUMHYECKHE
TIOHSTHSI U 3aKOHBI

2. CrpoeHue BelecTna 7 1 - -

3. XuMu4eckue 7 - 2 -
peaxkuuu

4. PacTtBopsl 7 - 1 1

5. DIIEKTPOXUMUYECKHUE 5 1
peakuuu

6. Mertasisl 12 1 1

7. Hemerannsl 10 1 2

8. XuMus 1 5KU3Hb 5 - - -

9. [IpakTukym, 7 1 - 4
00001IeHNe
Hroro: 68 6 6 7

Kpurepun 1 HOpMBI OLIEHKY 3HAHUH M YMEHHUI 00y4aloIuxcs

Kontpons pesynpTatoB 00y4deHHs SIBJISCTCS OAHOM M3 BaXKHEUIIMX KOMIIOHEHTOB
mporecca o0ydyeHus XuUMHU. B mporecce oOyueHUs JOKHBI OBITH YCTAHOBJIEHBI YETKHE
B3aMMOCBS3H MEXIy MOHATUAMH, (POPMUPYEMBIMH Y ydamuxcs. VIMEeHHO TakuMm o0pa3oM y
HUX CO3JIa€TCs OINpeelIeHHas cuctema 3HaHuil. Kaxkias HoBasi TeMa paccMaTpuBaeTCs JIMILIb
[IOCJIE TOTO, KaK Y4YUTENb MPOBEAECT KOHTPOJb OLICHUBAHWS YPOBHS YCBOEHHS IOJYyYEHHBIX




3HAaHWM JUIS BOCHPHUSATHS HOBOTO MarepHaja. BbImonHeHHe Kakux-Tu00 YHpaXHEHUH I0
HOBOI TeMe cnocoOCTByeT 0OoJiee MOJIHOMY, OCO3HAHHOMY YCBOEHHIO MaTepHaia, CO34aeT
ycnoBusa Ui (DOPMHUPOBAHUS y YYAIIMXCS CHUCTEMbl XUMHUYECKHX MOHSATHH, JIOTUYECKU
CBSI3aHHBIX JPYT C JPYTOM.

KoHTposb 3HaHu# y4yaluxcst JOJKEH IPOBOAUTHCS YUUTENIEM CHCTEMaTHIeCKU. Busl
KOHTPOJISI MOTYT OBITh IIPOMMCaHbl B T'OJAOBOM TEMAaTHYECKOM IUIAHUPOBAHMHU, a TaKXKe B
IUTaHE M KOHCTEKTe ypoka. OpUEHTHPOM ISl YUUTENsl XUMHUH JTOJDKHBI OBITh MMEIOLIHECs B
nporpaMMax pyopukn «JlocTmkeHue NpeAMEeTHBIX, METANpPEeIMETHBIX M JIMYHOCTHBIX
pe3yJIbTaTOB».

Knaccudukaumy BUAOB KOHTPOJISA PE3VILTATOB 00OYUEHUS XUMUHA
1. ITo MecTy B yueOHOM IIpoOIlECCE

BBoanbIi AxTyanu3anusg onopHBIX | [IpenBapuTeIbHBIN KOHTPOJb OCYIIECTBIISIIOT
KOHTPOJIb WJIM OCTaTOYHBIX 3HAHUH | JUIS AUarHOCTUKH
10 TEME HCXOIHOTO YPOBHS 3HAHUM M YMEHHUM
IIKOJILHUKOB, IOOTOMY NPUMEHSETCS B
HayaJie y9eOHOro rojaa, nepea M3y4eHueM
HOBOI'O pa3acia MM TEMBI
Tekymuii KoHTposb ycBOEHMS IIpoBoauTCcsl yIUTEJIEM Ha IPOTSHKECHUH BCETO
KOHTPOJIb y4eOHOro MaTrepuaja B Y4€OHOI'0 3aHATHS C I[EJIbI0 OTCICKUBAHUS
X0JI€ NO3HABATEILHOI'O KauyecTBa YCBOCHMS XUMHUYECKUX 3HAHUH U
mpoiiecca YMEHMH, paCCMOTPEHHBIX HA YPOKE
Tematnueckuii | MToropas mpoBepka I10 [IpoBoAgUTCS MOCIE U3YIEHHUSI KAKOT0-IH00
KOHTPOJIb TEME YUYSOHOr0 MaTepHala | KpYIHOIo pasgena Kypca, Kak IpaBHIIO, B
KOHIIE YETBEPTH, ITOJIYTOAMsI, TPHUMECTPA,
Hrtorossrit By KOHTpOJISI YCBOSHUS [IpoBoautcs B (hopMe UTOTOBON KOHTPOIBLHOM
KOHTPOJIb y4eOHOIro MaTepHaa 3a paOOTBI/KOHTPOILHOIO TECTA WIIK B (DOpME
BECh Kypc 00yueHus I'MA nmu ET'D

1. Ilo dopme npoBecHuUs.

* e By TyaIbHBIN.

* OpoHTATBLHBIN (MACCOBBIN ).
2. Ilo cnocoOy opra”Hu3alim.
* YCTHBIN.

* [IMcEMEHHEBIN.

e[ IpaKTHUECKUIA.

OueHuBaHue yCTHOTO OTBETA
NuauBuayabHbIii KOHTPOJIb PE3YIbTATOB MOXKET MPOBOJUTHCS HAa YpPOKE Kak B

(dbopMe KpaTKoOro ompoca ¢ Mecra ((GppoHTajIbHasA KOHTPOJIUpYIOMas Oecea), Tak M B BHJIC
00CTOSITEJIbHOM TNPOBEPKM 3HAHMM M YMEHHH Yy JOCKM. OTOT BHJ OMNpoca
(MHOUBUAYAJIbHBIN) MOXHO IPOBOAMTH HA 3Talax akTyalW3alUM 3HAHUM, U3y4EeHHs] HOBOTO
MaTepualia, 3aKpeIJIeHHUS] M COBEPIICHCTBOBAHUS 3HAHWW W TPOBEPKH YCBOCHHS HOBOTO
Marcpuala. BOHpOCLI yuuTeiida I KPAaTKOro oOmnpoca AOJIKHBI 6BITB JJaKOHUYHBI,
chopMyIMpOBaHBl B TOHSATHBIX YYEHWKY TEpPMHHAX M TpeOoBaTh KpaTKoro orsera. Jlms
HYKOHOMHUHU BpPEMEHH MOXKHO HCIOJb30BaTh KAPTOUYKU C BOMPOCAMHU, HA KOTOPHIE YUEHUKU
TOTOBATCS OTBETUTH y JTIOCKH.

Bo Bpems orBera ywamierocs Ui JOCTHKEHHsS YCTOMYMBOIO BHHMMAaHHUS Kiacca
MOJIE3HO TPETYCMOTPETh TMOCIEIYIOIIEe 3a OTBETOM PElEH3MPOBAHUE CO CTOPOHBI APYTHUX
yqamuxcd, UCIIPaBJICHUC JOMTYIICHHBIX OH_II/IGOK, JOITOJIHCHHC.

[Ipu npoBeeHnn ompoca AOMyCKAeTCs 3a/1aBaTh y4aleMycsl HaBOISIINUE BOIIPOCHI IS



TOr0, 9TOOBI TOMOYH €My CHOPMYTUPOBATH CBOM MBICIH. MOTYT OBITh M JOMOJHUTEIHHBIC
BOMPOCHI, €CITU OHU HEOOXOUMBI IS MTPEICTOAIIETO U3yueHUsI HOBOro MaTepuania. Bo Bpems
YCTHOTO OTBETa Y4allerocs y4uTelIb MMEET BO3MOXKHOCTh 33JaTh JOMOJIHHUTENbHBIN BOIPOC
JUAarHOCTUYECKOTO XapakTepa, KOTOPBIA MOMOXKET BBIIBUTh COCTOSHHE 3HAHWA W YMEHHU
OTBEYAIONIETO.

[IpoBeneHre yCTHOTO MHAMBHUIYAJILHOTO KOHTPOJIS TPEOYET OT yUUTENs COOPaHHOCTH
¥ BHUMAaHHS, TaK KaK HE0OX0AUMO 32 5-10 MUHYT BBISIBUTH 3HAHUS YYAIlTUXCS B KJIacce.

VYyurenb 06s13aH MPOKOMMEHTHPOBATh OTBET YUEHUKA, YKa3aB Ha OIIMOKU U OTMETUB
yJauHble CTOPOHBI. JIF000i 0TBET TOJHKEH OBITh 3aMEUYEH YUYUTENIEM U OOBEKTUBHO UM
orieHeH. HeoOs13aTenbHO CTaBUTh OTMETKY 3a KaXKIbIid HETIOJIHBIN 0TBeT. Ecin yaeHunk
HEOTHOKPATHO JIOTIOJTHSIT OTBETHI IPYTUX OJTHOKIACCHUKOB, TO MOXKHO TIOCTaBUTh €MY OOIIIYIO
OTMETKY 3a YPOK.

Ot1meTka «5»:

- J1aH MOJHBIN ¥ MPaBUJILHBIA OTBET HA OCHOBAHUH M3YUYECHHBIX TEOPHIA,

- MaTrepual U3JI0KEH B OMPEACIIEHHON JIOTUYECKOM MOCIeA0BaTeIbHOCTH,
JIUTEPATYPHBIM S3BIKOM,

- OTBET CaMOCTOSITEIbHBIN

- BO3MOXHA OJ/IHA HECYIlIeCTBEHHAas OLINOKa.

OTmeTKa «4»:

- JIaH MOJHBIN ¥ MPaBUJILHBIA OTBET HA OCHOBAHUU U3YyYECHHBIX TEOPHIA,

- MarepHuall U3JI0KEH B OMPEIEeNIEHHOM MMOCIe10BaTEeNbHOCTH,

- OTBET CaMOCTOSITEJIbHBIN

- JIOMYIIEHBI 2-3 HEeCYIECTBEHHBIE OIMOKH, UCTIPABICHHEIE 110 TPEOOBAHUIO
YUUTENS, WIH 1aH HETIOJHBIA U HEYETKHUI OTBET.

Ot1meTka «3»:

- JIaH TIOJIHBIM OTBET, HO MIPU ATOM JONYIIEHA CYIIECTBEHHAs! OMINOKa WIIN
OTBET HEMOJIHBINA, TOCTPOSH HECBSI3HO.

OTmeTKa «2»:

- OTBET OOHAPYXKUBAET HEITOHMMAHNUE OCHOBHOTO COJIEPKAHUSI Y4eOHOTO

Marepuaa,

- IOTIYIIIEHBI CYIIECTBEHHBIC OIITMOKH, KOTOPBIC YIAIUHCS HE MOXKET
VCIIPaBUTh IIPA HABOJAIIMX BOIIPOCAX YUUTEII.

@poHTATbHAA KOHTPOJMPYIOIIAas Oeceda OOBIYHO JOCTATOYHO KPATKOBPEMEHHA.
Bormpochl, kak u BO BCSKOM Apyroi Oecene, TpeOYIOT KpaTKOro OTBETAa, MOITOMY 3a OJUH
TaKOW OTBET YYEHUKY CTaBUTh OIIEHKY Hemb3sd. HyXHO 3apaHee HaAMETUTh TEX YYEHUKOB,
OTBET KOTOPHIX BO BpeMsi Oecelbl XOTAT OLEHUTb, M 3a/aBaTh KM IeJCHAINPaBIEHHO
3aryIaHUpPOBaHHbBIE Uit Oeceqpl Bompockl. OMHAKO HE CIenyeT 3afaBaTh MOIPS BOIPOCHI
OJIHOMY M TOMY e y4eHHKy. PabotaTth nomxkeH Bech kiacc. dpoHTanbHas Oeceqa MOXKET
COYETaThCAd C YCTHBIM YY€TOM 3HAHHUM, KOTJIa HECKOJbKO YYallluXCsS TOTOBATCA K OTBETY Y
nocku. CioKHOCTh pabOThI 3aKJII0YAETCs B TOM, YTOOBI HE YIYCKaTh U3 MOJIS 3peHUs Kilacc,
YUaCTBYIOIIUI B Oecelie, U yJaluXcsl, OTBEUAIOINX Y JOCKH.

3ayer - 3TO METOJ YCTHOIO KOHTpPOJS, KOrJa YYEHHMKaM MpPeJOCTaABIAETCA
BO3MOXKHOCTh 0oJlee JIUTENLHO M OOCTOSTENLHO OTBETHUTh HAa BOIMpoc. OOBIYHO 3ader
HA3HA4YaeTCsl BO BHEYPOUHOE BpEMS; KJIACC MPU 3TOM pPA3AEISACTCA HA JIBE WIA TPU TPYMIIBI,
KOTOpbIE MPUXOJAT Ha 3a4eT MO odepedau B pazHoe Bpems. O MpoBeIEeHUU 3ayeTa Y4YHUTelb
coo0IIaeT 3apaHee, YTOObI ydalluecsi MOTJIM K HEMYy MOATOTOBUTHCS. J[s MOATOTOBKHU K
3a4eTy Y4YuTelIb COCTaBIIIET BONPOCH, a TaKXe MPUMEpPHbIE 3aJaud, PEKOMEHIYeT
JUTEpaTypy, MpeaBapUTeIbHO MPOBEPUB, UMEETCS JIM OHA B IIKOJIbHON Oubmnorexe. Cpoku
MPOBEJCHHUS 3adeTa JIOJKHBI OBITh M3BECTHBI 3aMECTUTENI0 JUpEeKTopa 1o y4eOHO-
BOCITUTATEIBHON PaboTe, YTOOBI MOYKHO OBUIO PETYJIUPOBATh HATPY3KY YUAIIHXCS.

Krnaccuuecknii 3auer mnpeaycMaTpuBaeT BBISIBICHHUE YPOBHS 3HaHWW, yYMEHHUH U
HABBIKOB yYalIMXCs BO BpeMs Oecelbl yueHHKa ¢ yuuteneM. OH JaeT MOJHOE M TOYHOE



npezacTaBieHue 00 ypoBHE OOYYEHHOCTH KaXKIOTO Y4YEHHMKA, OJHAKO OTHHUMAeT MHOTIO
BPEMEHH, UTO BEJIET K MEePErpyKEHHOCTH KaK YUUTENs, TaK U yUCHHKA.
OnenuBanne NUCbMEHHOH PadoTHI

[TucemenHble pabOTHI TMOAPA3NEISAIOT HAa TEKyIIHe (MPOBEPOUYHBIE) W HWTOTOBBIC
(KOHTPOJIBHBIE) PAOOTHI; 10 BPEMEHN OHU MOTYT 3aHHUMAaTh BECh YPOK HJIM €T0 4acCTh.

K merogam mucbMeHHOM MpPOBEPKH pPe3ylbTaTOB OOYyYEHUS OTHOCSTCS MHCbMEHHAas
KOHTpOJIbHAs paboTa Ha 45 MHH, mpoBepouHble paboTsl Ha 10-15 MuH (Hampumep, perieHue
pacueTHBIX 3a/1a4), MUCbMEHHBIE JOMAIIHUE 3aJjaHHsl, TUCbMEHHBIN yueT 3HaHUH OT/EIbHbBIX
ydamuxcs Mo KapToykaM, XMMUYEeCKUEe TUKTAHThI, 33/1aHUsI TECTOBOTO THIIA M T.II.

[ToaroroBka yd4ammuxcsi K KOHTPOJBHOM paboTe dalle BCEro OCYIIECTBISETCS Ha
oboOmaronmx ypokax. O MpoBeAEHUH KOHTPOJBHON paboThl ydaluxcs MPeaylnpexaaroT
3apaHee, YTOObI OHM MOTJIU MOATOTOBUTHCS.

Conep:kaHrue KOHTPOJIBHOM pabOTHI OXBaThIBa€T BeCh HamOoliee BAXKHBIA Marepuai
KOHTPOJUPYeMOil TeMmbl. B Takol OOJBIIONW KOHTPOJBHOW PabOTe 3aJaHus JOKHBI OBITh
€MHBIMHU JJISl y4YallluXcsi BCEX YpOBHEW pa3BUTHA. B KOHTPONIBHYIO paboTy peKOMEeHIyeTcCs
BKJIFOYATh pa3HOOOpa3HbIe 3a/JaHus: 0OOOIIAIONINE BOIMPOCH], KAYECTBEHHBIC M pPaCUCTHBIC
XMMHAYECKHUE 3a/laud, LEMOYKH INpeBpalleHuii, TecToBble, Tpaduyeckue 3alaHus U T.nI.
HeoOxoaumo wucmonb30BaTh HauOOJBIIEE YMCIO BapuaHTOB. TeTpaau s KOHTPOJIBHBIX
paboT ABIAIOTCS JOKYMEHTOM, KOTOPBIH MOKET OBITh MPOBEPEH aJMUHUCTPALMEH IIKOJIBI U
MHCIIEKTOPOM OTJiena 00pa3oBaHMsl, MO3TOMY TETPaiau ISl KOHTPOJBHBIX PaOOT IOJKHBI
XPaHUTHCS B XUMUYECKOM KaOMHETEe B TCUSCHHH y4eOHOTO Tro/1a.

VYyureno vHOTAAa AOBOJIBHO TPYAHO OMPENENIUTh CTEHNEHb CIOXXHOCTH MOJ0OPaHHBIX
3aJaHuid. METOIUCTBI COBETYIOT BOCIIONB30BATHCS CIEAYIOIIMM mpueMoM. Heobxomumo
CaMOMYy BBITIOJIHUTE 3Ty PalOTy, a M3PacXOJOBAHHOE BpeMs Uil YUYEHUKOB §-9-X KJIaccoB
HaJ0 YBEJIMYUTH B 5 pas, a sl CTapIIuX KJIAcCOB - B 3 pa3a. MOXKHO B X0OZ€ NPEIBAPUTEIBHON
CaMOCTOSITETTbHON pabOThl PEUIOKUTH HECKOJIBKO TUIMYHBIX 33JaHUN M MPOaHAIM3UPOBATh
CTETIEHb UX BBIMOJHEHHUS.

[Ipu oneHMBaHMM OTBETA y4allerocs HeOOXOJMMO YYUTHIBATH KaYECTBO BBIMOJTHEHUS
pabotsl 1o 3aganusM. KoHTpobHas paboTa OLIEHUBAETCS B LIETIOM.

Otrmerka «5»:

*  JIaH MOJIHBII OTBET Ha OCHOBE M3YYEHHBIX TEOPHUil, BO3MOXKHA HECYILIECTBEHHAs

omuoKa.
Otrmerka «4»:
e JIOIYCTHMa HEKOTOpasi HEMOJIHOTa OTBETA, MOXKET OBITh He OoJiee IBYX
HECYIIIECTBEHHBIX OITHOOK.

Otrmerka «3»:

* paboTa BBINTOJIHEHA HETIOTHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCS He Oojiee
OJTHOM CYILIECTBEHHOW OUIMOKHU U 2-3 HECYIIECTBEHHBIE.

Ormerka «2»:

*  paboTa BBIOJHEHA MEHBIIIE YeM Ha TPETh,

*  UMeeTcs HECKOJIbKO CYIIECTBEHHBIX OIIHOOK.

Bo3MmoxkHa cienyromiasi cucTeMa OLleHUBaHUS KOHTPOJIBHOM paboThI 10 MATHOAUIEHON
CUCTEME:

IIPY BBIMOJIHEHUU y4eHUKOM OT 96 1o 100% paboThl CTaBUTH OLEHKY «5»; 0T 76 10
95% pabotel - «4»; ot 50 no 75% - «3»; ot 20 o 50% - «2». Ilpu mosHOM OTCYTCTBUU
NPaBUIIBHBIX OTBETOB MJIM BBITOJHEHUU paboThl MeHee YyeM Ha 20% crtaBuTcs omeHka «1».

[Ipu onieHKe BBIMOJIHEHUS] MUCbMEHHOM KOHTPOJIBHOM pabOThl HEOOXOAMMO YUYUTHIBATH
TpeGoBaHUsI €AMHOTO OpPOrpahuIecKoro pexma.

Bce paboTsl 0053aT€IbHO TOKHBI OBITh IPOBEPEHBI K CIAEAYIONMIEMY YPOKY, TIPH ATOM
YUUTENb JOJDKEH COONI0aTh MOJNHYI0 OOBEKTHBHOCTh. O0s3aTeleH aHalIu3 pPe3yJbTaToB
MMCBMEHHOHN paboThl M paboTa HAJ TUMUYHBIMU OmIMOKaMu. OOBSIBICHUE OIICHOK W aHaJIN3
paboT TPEOYIOT OT YUHUTENSI COOTBETCTBYIOIIETO MEAArOTUIECKOTO TaKTa.



OreHMBaHKE TECTOBBIX PabOT

Tectsl, cocTosINE U3 MSTH BOIIPOCOB MOKHO HCIOJIB30BaTh M1OCIIE U3Y4YEHUS KaXKJ0r0
matepuana (ypoka). Tect uz 10—15 BonpocoB ucnonb3yercs A1 NEPUOANYECKOTO KOHTPOJIS.
Tect 3 20—30 BOIIpocoB HEOOXOAUMO UCTIOJIL30BATh JJIsI HTOTOBOT'O KOHTPOJIS.

IIpu ouleHMBAaHMU MCIIOJIB3YETCS CIENyIOIas IKaja: JUIsl TECTa U3 IISITH BOIPOCOB *
HET OIMOOK — OILIEHKa «5»; ¢ 0JlHA OIIMOKA - OL[EHKA «4»; * 1Be OUIMOKM — OLIeHKa «3»; *
TPU OLIMOKU — OLIEHKA «2.

Ecmn ouenka BeicTaBisieTcs B (opMe 3auyeT/He3adeT, TO 3adeT CTaBUTCA IpU
BeimosiHeHnn 70% 3amanmif. Takas QopMa OIEHKHM HCIIONB3YETCs, €CIU TECT COAEPIKUT
yIpa)kHEeHHUs Ha paclio3HaBaHue. Eciam TecT oleHMBaeTcs MO NATHOAUIBHOW CHCTEME, TO
CTaHJapTHbIE KpUTEpUHU OLEHOK TakoBbl: 91-100% - ouenka «5»; 81-90% - onenka «4»; 80-
70% - onenka «3»; Hrke 70% - omeHka «2».

OueHka yMeHH# peliaTh pacyeTHbIe 321241

OrMmerka «5»:

. B JIOTHYECKOM PACCYXKICHUU U PEIICHUU HET OIIUOO0K,

OtMeTKa «4»:

. B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET CYIIIECTBEHHBIX OLITHOOK,

. JIOTTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK

OtMmeTKa «3»:

. B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMUOOK.

. JIOMTYCKAETCsI CYIECTBEHHAS OMMOKA B MAaTEMAaTHIECKUX pacyerax.
OTMeTKa «2»:

. UMEIOTCS CYIIECTBEHHBIC OITMOKH B IOTHYECKOM PACCYKICHUU U PEIICHUH.

OuneHka 3KCNepuUMEeHTAIbHBIX YMeHUi (B pouecce BbINOJHEHUS
NPAKTHYECKUX PadoT N0 MHCTPYKIIHH)

[TpakTrueckue pabOThl MO XMMUU BBINOJNHAIOTCA B TETPAASX Ul MPAKTHUECKUX
pa6ort. IIpu oLleHMBaHUY OTYETA M0 BHIOJIHEHUIO MPAKTHUECKON paboThl 0c000e BHUMaHHE
yIeseTCsl KaueCTBY U MOJTHOTE CAaMOCTOSITENIbHBIX BBIBOJOB YUEHUKA.

KonnyecTBo mpakTudeckux padoT onpeneseHo B porpaMMme.

B Teuenue yueOHOro rojia TeTpaau A NPakTUYECKUX paboT XpaHUTCS B LIKOJIE.

OT1meTka «5»:

* DKCIIEPUMEHT BBINOJIHEH TMOJHOCThIO. CrenaHbl TpaBUIbHBIE HAOMIONEHUS W
BBIBO/IBI,

* HKCHEPUMEHT OCYILECTBJIEH M0 IUIaHY, C Y4€TOM TeXHUKU 0€30MacHOCTH U
npaBuI pabOTHI C BELIECTBAMH U MPUOOpaMH,

* IPOSIBJICHBI  OPraHU3allMOHHO-TPYAOBbIE  yMEHHs  (IIOAIEP>KUBACTCS
YHuCcTOTAa PabOYero MecTa, MOPSIOK Ha CTOJIE, SKOHOMHO HCIOJIb3YIOTCS
PEaKTUBBI).

» JlonymieHsl He Oosee IBYX HECYIIECTBEHHBIX OIIMOOK MpU OpOpMIICHHU
paboTHI.

OT1meTka «4»:

* paboTa BBINOJHEHA, CHENAaHbl MpPaBUJIbHBIE HAOIIOJEHUS U BbBIBOJIBI:
HKCHEPUMEHT BBIMOJHEH HETOJHO WM HaOJIOJAaI0TCs HECYIIECTBEHHbIE
OmMOKH B paboTe ¢ BEIIECTBAMH U MPUOOpaAMHU.

O1metka «3»:

* OTBET HEMNOJHBIA, padoTa BBINOJHEHA TNPABUIBHO HE MEHEe, 4YeM
HAIOJIOBUHY, JIOIMYyIlEHa CYIIECTBEHHAs OIIMOKaA (B X0J1€ AKCIIEPUMEHTA, B
o0BsicHeHuH, B oopmiieHnn padoTsl, mo Th npu pabore ¢ BemecTBaMu 1
npubopaMu), KOTOPYIO y4alluiics HCIpaBiseT MO TPeOOBAHUIO YUUTEIs.
Jlommyckaercst ohopmiieHrne paboThl O€3 3aIiCH YPaBHEHHUHN PEaKIIHiA.

* DKCHEpUMEHT IOJIHOCTHIO BBIIOJIHEH B COOTBETCTBUU C MHCTPYKLMUSAMH U
MpaBUIaMHU TEXHUKH 0€3011acCHOCTH, HO paboTa He oopMIiIeHa.



OT1MmeTKa «2»:

* BrInonHeHo MeHee MOJI0BUHBI pabOThI;

* JIOMYILEHBI JIBE WM O0Jiee CYIIECTBEHHBIE OIIMOKH B X0J1€ SKCIIEPUMEHTA,
B 00bsicHeHUH, B oopmiiennn padoTel, mo Th npu padoTe ¢ BemecTBamMu
U prOopamu), KOTOPHIE YYAIIUICS HE MOXKET UCIIPABUTh.

OtpaboTka TpPaKTUYECKUX pPabOT HE TNpeaycMaTpUBaeTCsS MpHU
OTCYTCTBMM Y4YalIerocs Ha MPaKTUUYECKOW paboTe, NpH BHINOJIHEHUU
YKa3aHHBIX pa0OT HA OTMETKH «2».

B HCKIIOYMTENBHBIX CllydasiX TpPH OTCYTCTBHHM ydYallerocs Ii0
YBOXKUTEIbHBIM MPUYUHAM YUYHUTEIb MOXET MPEAOCTaBUTh BO3MOXKHOCTh
BBITOJIHUTH IPAKTUYECKYIO padoTy.

OuneHka yMeHNH pemaThb JKCIePUMEHTAJbHbIE 3a1a4M

IIpu omeHke »3TOro yMEHHsI CIEAYyeT YYMUTHIBATh HAOIMIOACHUS YUYUTENs U
MPeIbABISIEMbIE YUALTUMCS PE3yJIbTaThl BBIIIOIHEHHUS OIBITOB.

OT1meTka «5»:

 Ilnan pemienus 3aaun COCTaBJICH MPABUIBHO,

* OCYIIECTBJIEH MOA00P XMMUYECKUX PEAKTUBOB U 00OPYAOBAHHMS,

* OSKCIIEPUMEHT BBINOJIHEH MOJHOCTHIO,

* JIaHO TIOJHOE OOBSICHEHUE U CJIENIaHbl BBIBOJIBL.

OTmerka «4»:

® [UJIaH PELIeHUs] COCTABIICH MPABUIIBHO,

® OCYIIECTBJICH MOA00P XMMUYECKUX PEAKTUBOB U 00OPYAOBAHHMS,

® HKCIEPUMEHT BBIIIOJIHEH MOJIHOCTHIO,

® JIOMYIIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OIMMOOK (B OOBSICHEHUHU U BBIBOJIAX ).

OT1merka «3»:

® [UJIaH PELIeHHUs] COCTABIICH MPABUIIBHO,

® OCYIIECTBJIECH NOAOOpP XUMHUYECKHX PEaKTHUBOB H 000pYI0BaHUS,

® SKCIIEPUMEHT BBIIIOJHEH HE MEHEE, YeM HAaloJOBHHY, JOMYIIEHA CYyIIeCTBEHHAs
omnOKa B 0OBSICHEHUH U BBIBOJIAX,

® HKCIEPUMEHT BBIIIOJIHEH MOJIHOCTHIO, OTYET HE COCTaBJICH

® JIONMYyIIEHbl HAPYIIEHUS TEXHUKH O€30MaCHOCTH, OKCIIEPUMEHT  BBINOJIHEH
MOJTHOCTBIO, C/IE€TaHbl HECYILIECTBEHHBIE OIIMOKU B OOBSICHEHUH U BBIBOJIAX.

OTMmeTKa «2»:

e JIOMyILEHBl J1Be W Oojee OmMOKH (B IUIaHE pEIIeHUs, B MOI00pe XUMUYECKHUX,
peakTHUBOB U 000pyIOBaHMS, B OOBSICHEHUH U BBIBOJAX ).

e JIONYIIEHBI HAPYIIEHUSI TEXHUKU 0€30MacCHOCTH
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